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Overview

As an island community, the Town of Nantucket and its residents have a high awareness of the
need for addressing vulnerabilities and risks associated with natural hazards and climate change.
Nantucket has a great deal of experience with hazards including storm surge flooding, high
winds, erosion, and precipitation. For this island community, such events mean not only
interruptions to daily life and damages to low-lying assets, but temporary isolation from the
mainland and potential long-term reconfiguration of the Nantucket map.

For this reason, Nantucket has been proactive in recent years with regards to planning for
natural hazards, coastal and community resilience, and climate change. Participation in the
Massachusetts Municipal Vulnerability Program (MVP) is the latest example of this.

In 2017, the Commonwealth announced the MVP Planning Grant Program, designed provide
support to cities and towns to complete climate change vulnerability assessments and develop
action-oriented resiliency plans. The program provides funding for communities to run
Community Resiliency Building (CRB) workshops with local stakeholders. Municipalities who
complete this process and develop a final report will be designated as an “MVP Community,”
which leads to increased standing in other state grant programs, including additional MVP
Action grants.

This Summary of Findings report presents the results of the CRB workshop held on Nantucket on
January 8, 2019.

COMMUNITY RESILIENCE BUILDING WORKSHOP

Prior to initiating the MVP process, Nantucket was already updating its Hazard Mitigation Plan
and developing a Community Resilience Plan. While these two other planning documents build
the community’s resilience to natural disasters, the MVP program was of particular interest to
the community for two reasons:

1. Its unique approach to soliciting participation and input from stakeholders aside from
the public at large

2. The opportunity to apply for state MVP Action Grant funding to implement the top
actions developed during the MVP process

To encourage participation in the workshop, Nantucket reached out to local neighborhood
associations, recreation clubs, conservation associations, historic and cultural resource
organizations, small businesses, tourism associations, land stewards, and more. Additionally,
Nantucket encouraged town employees from a variety of different departments to participate.
Fifty-one people participated in the 8-hour workshop from a group of sixty-eight stakeholders
that were invited.

The Workshop's stated goals were to accomplish the following:
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1. To develop a mutual understanding and respect around natural hazard risks,

vulnerabilities, and resilience options on Nantucket using a consensus building process.

Define top hazards faced by the Nantucket community.

Identify vulnerabilities and strengths with regards to Climate Change on Nantucket.

4. Develop risk profiles for Nantucket's assets including infrastructure, society (social
environment), natural environment, economy and historic assets.

5. Develop actions that reduce vulnerabilities and reinforce strengths for the community.

6. Document the top priority actions to reduce the impact of hazards and increase resilience
in the community.

w

Central objectives were as follows:
e Characterize primary climate-related hazards faced by Nantucket
¢ |dentify the community’s strengths and vulnerabilities
e Come to agreement on the top-priority actions for the community

Before starting the small team breakout sessions, participants listened to a presentation that
included information about other related municipal initiatives currently underway (the Hazard
Mitigation Plan and the Community Resilience Plan), the types of hazards that can threaten the
community, and the impacts that climate change is expected to have on those hazards (using
data from the resilient MA Climate Clearinghouse;

resilientMA.org). Following this presentation, participants

were directed to their “small team” tables, where they

spent the majority of the rest of the workshop. Four small

teams were convened. Within each small team,

participants engaged in dialogue to identify the top

hazards faced by Nantucket, the key strengths and

vulnerabilities of the Island, and actions that could be

taken to support strengths or protect vulnerabilities in

the face of the top hazards listed. Photo: Nantucket Coastal Conservancy

The entire workshop was recorded by Nantucket Community Television (NCTV) for public
viewing.

Municipal Vulnerability Preparedness
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Hazards

RECENT HAZARD EVENTS

Over the course of the small team conversations, a number of recent hazard events were found
to be important for creating context for participants. These events primarily fell into the
categories of coastal flooding and erosion.

Nantucket experienced three significant coastal flood events (two during major nor'easters) in
the first three months of 2018:

¢ Winter Storm Grayson, in January, brought water levels in Nantucket Harbor up to 5.27
feet NAVD88, and winds up to 76 mph. Streets were flooded under feet of water, cars
were totaled, homes were shifted on their foundations, families displaced, and more than
20 people had to be rescued. High water volumes and extreme cold temperatures may
have contributed to the failure of a sewer force-main from the downtown pump station
and the resulting discharge of sewage directly into the harbor.

e Blizzard: On January 30, a coastal storm passed offshore of Nantucket and brought a
storm surge that flooded Easy, Easton, and Washington Streets.

e Winter Storm Riley, from March 2" — 4" brought a storm surge and wind-driven waves
that lasted multiple tide cycles and damaged multiple buildings. Water levels peaked at
4.69 feet NAVD88 and wind gusted as high as 89 mph. Roads to Brant Point were
flooded, rendering the area completely inaccessible. Scouring occurred on the north side
of Madaket Road at Long Pond, and at Polpis Road at Fulling Mill Creek. Sustained wind
from the east led to a breach of Sesachacha Pond and wave driven flooding and storm
surge that caused undermining of the embankment and roadway on Polpis Road, closing
the road in both directions. Erosion produced by the storm was also observed at
Children’s Beach.

Flood levels from these 2018 storms were Top ten flood crests in Nantucket
among the highest ever recorded; Winter 2018 events bolded. Values in feet NAVDSS.
Storm Grayson had th.e second hlghes’F coastal 1. 5.78 feet - 10/30/1991 — “Perfect Storm”
flood crest on record in Nantucket, while 2. 5.27feet - 01/04/2018 - Winter Storm Grayson
Winter Storm Riley, over the course of three 3. 5.12feet - 01/27/2015 - Winter Storm Juno
high tides, had the fourth, fifth, and seventh- 4. 4.69 feet - 03/03/2018 - Winter Storm Riley
highest crests on record. The blizzard on 5. 4.61feet - 03/03/2018 - Winter Storm Riley

. 6. 4.58feet-12/12/1992 - nor’easter
January 30 brought the tenth—h|ghest recorded | 4.53 feet - 03/02/2018 - Winter Storm Riley
storm surge ever measured in Nantucket 8. 4.48 feet - 01/03/2014 - blizzard
Harbor, meaning five of the top ten flood 9. 4.25 feet - 01/02/1987 - nor’easter
elevations measured in Nantucket history 10. 4.25 feet - 01/30/2018 - blizzard
occurred in the first three months of 2018. (source: NOAA)
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The year 2017 also brought damaging storms to Nantucket. In October of 2017, the remains of
Tropical Storm Philippe brought winds and waves that caused major sediment displacement at
Madaket beach, filling the pond and covering the existing salt marsh near Millie's Bridge. During
this event, daily high tide migrated closer to the southwestern side of the bridge, making that
important access route more exposed to daily tidal fluctuations.

A house on the beach at the end of California Avenue was demolished in 2019 due to increasing
exposure to hazards. More generally, ongoing erosion has led to homes being lost or relocated
and roads being undermined and rerouted across the Island. Homes at risk are sometimes
relocated to inland neighborhoods, such as Mid-Island.

OTHER HAZARD CONCERNS

In addition to referencing those specific recent events, workshop participants brought up a
variety of other issues.

e Participants expressed concern about coastal flooding impacting transportation and
electrical systems; of particular concern was the damage that saltwater exposure has to
vehicles.

e The impacts of longer exposures to high salt water elevations due to sea level rise were
identified as a unique issue; examples include saltwater intrusion into groundwater,
corrosion of infrastructure, and exacerbation of storm conditions.

e While erosion was widely agreed upon to be a significant problem, mixed feelings were
expressed about the need to address the problem (rather than just letting erosion run its
course and responding on a case-by-case basis).

e Severe storms were considered separately from coastal flooding and erosion because of
the unique threats posed when high winds, precipitation, and storm surge occur in
unison; such threats include overwhelmed drainage systems and temporary loss of ferry
transportation.

e The risk from future wildfires, especially with rising temperatures and increased droughts,
was recognized. Appropriate wildfire management practices (considered by some
participants to already be in place) were thought to sufficiently address the issue.
Ultimately, two teams that identified wildfires, high temperatures, and droughts as
hazard decided not to include them in the top hazard list.

e Workshop participants spent considerable time discussing the challenges that rising
Island populations and increasing development pose in the context of resiliency and
sustainability. Many in the group had the perspective that many of the hazards listed are
exacerbated because of rising populations and development, possibly exceeding a

Municipal Vulnerability Preparedness
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carrying capacity that would be inherently more resilient if not exceeded.

e The vulnerability of off-island transportation infrastructure (the ferries and the airport) to
natural hazards such as high wind and erosion (particularly at the airport) was a
commonly-cited issue.

e Some felt that the risk of erosion is connected not only to coastal storm and storm surge
events, but also to runoff from the built environment. As development progresses, it is
expected that erosion will worsen, and sea level rise will exacerbate the problem.

e Participants discussed concern that increasing peak load during the summer peak season
may overwhelm the electrical grid; peak summer load has recently risen above the
capacity of each of the two underwater cables that supply electricity to the Island,
meaning that if one were to be compromised, the utility would be unable to meet

demand.

e There were concerns about threats to the Island’s groundwater posed by hazards
(primarily related to groundwater contamination by pollutants).

e Extreme temperatures, both hot and cold, were a concern.

Table 3 summarizes hazards of concern identified by participants (not to be confused with the
top hazards of concern). Specific concerns related to those hazards, as well as recent examples,
are also listed when relevant.

Hazard

Isolation & Fragmentation

Coastal
Flooding

Sea
Level
Rise

Table 1: Specific Hazards and Concerns
Specific Concerns

- Road flooding cuts off access to areas

- Neighborhoods with one access route are isolated

Utilities

- Flooding of electrical systems could be a problem

Equipment

- When roads are flooded, Town vehicles must drive through
water, splashes salt water onto undercarriage and into other
parts of the vehicle — causes rapid corrosion

Extended increase in saltwater elevations, as opposed to the

episodic increases seen during coastal floods/storms, will create

unique concerns, in addition to exacerbating storm conditions.

Drinking Water

- Saltwater intrusion into groundwater
Infrastructure

- Corrosion of infrastructure

- Water leaking into wastewater pipes

Municipal Vulnerability Preparedness
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Hazard

Erosion

High
Wind

Severe
Storms

Wildfire

Development
& Impervious
Surfaces

Top HAZARDS

Specific Concerns

Environment & Recreation Resources
- Movement of sand, impacts on beaches

Critical Infrastructure
- Critical infrastructure assets are at risk, including:
0 Airport (southern end of runway at risk)
0 Surfside Wastewater Treatment Plant
Isolation from Mainland
- Temporary loss of ferry transportation during high wind events
- Temporary loss of air travel during high wind events

Snow Drifting
- Blocking of Milestone Road

Power Outages

Drainage Systems / Sewer Systems

- Severe storms overwhelm drainage system due to combination
of high precipitation and storm surge

Exacerbation by Climate Change

- Increasing temperatures and droughts are expected to increase
the risk of wildfires

Runoff & Erosion

- Increasing development & creation of impervious surfaces has
led to, and will continue to lead to, increasing magnitudes of
surface runoff, which in turn exacerbates erosion.

Recent Examples

Breaching of
Sesachacha Pond in
March 2018

Scour at Polpis
Road in March 2018

Tropical Storm Jose
in 2017

March 2014 blizzard
blocked Milsetone
Road with trees and
snow drifts

January 2018 sewer
main breach

2016 Brush Fire

Discussions around the top hazards faced by Nantucket showed a large degree of agreement
between different small teams. Participants identified a range of hazards of concern, including
flooding, high winds, sea level rise, extreme high temperatures, extreme low temperatures,
drought, and wildfire. Human-related “hazards” such as pollution and overdevelopment were
also noted. Ultimately, each small team arrived at four to five top hazards, as laid out in Table 1.

Table 2: Top Hazards Identified by Each Small Team

Red Team Blue Team Green Team
e (Coastal Flooding e Flooding e Intense Storms o
e Sea Level Rise e Erosion (including rain) °
e Erosion e High Winds e Flooding o
e Severe Storms e Sea Level Rise e Erosion .
o Wildfire e Increasing Storms e  Sea Level Rise
e Wind

Municipal Vulnerability Preparedness
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As many of the top hazards were common between small teams, the list of top-priority hazards
identified in the workshop can be condensed to the following:

e Coastal Flooding

e Severe Storms (wind, rain, and surge)

e Sea Level Rise

e Erosion

e High Wind

e Wildfires and Droughts

Municipal Vulnerability Preparedness
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Strengths and Vulnerabilities

Workshop participants identified specific locations, as
well as more general systems, of interest in the context of
climate resilience. These include features that are
vulnerable to climate hazards, those that are strengths
with regards to community resilience, and those features
that are both vulnerabilities and strengths.

The most commonly highlighted geographic area of

concern was the downtown neighborhood, which is a

commercial and population hub, contains critical infrastructure and municipal facilities,
represents to primary route for people and goods to travel between the Island and the
mainland, and is prone to coastal and other types of flooding. Sea level rise is a concern in this
area. Features located in this area are all vulnerable to climate hazards, particularly flooding, but
many are also considered to be community strengths.

This section presents the many features of interest identified by workshop participants. It is
important to note that this list is not an exhaustive review of community features; it presents

only those features noted during the workshop.

KEY ASSETS AND SYSTEMS

Assets and systems identified as being important to community resilience are summarized in
Table 2. For each asset or system, specific hazard threats and vulnerable locations, as identified
by participants, are listed.

Municipal Vulnerability Preparedness
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Asset or

Hazard Threats
System

Coastal Flooding
Sea Level Rise
Roads Erosion
Snow
High Wind

Coastal Flooding
Erosion
Sea Level Rise

Bridges &
Culverts

Coastal Flooding
Docks Sea Level Rise
Severe Storms

Coastal Flooding

Ferries Severe Storms
High Wind
Severe Storms
Airport High Wind
Erosion
Emergency Severe Storms

Services (loss of access)

Municipal Fleet
Storage
Municipal
Offices

Coastal Flooding

Coastal Flooding

Municipal Vulnerability Preparedness
Summary of Findings Report

Table 3: Hazard-Relevant Assets and Systems Identified by Workshop Participants

Specific Locations Noted by Participants

Infrastructural

Downtown Area
0 Truck Routes
0 Easy Street
Brant Point Area
Polpis Road at Folgers Marsh
Polpis Road at Sesachacha Pond
Eel Point Road
Baxter Road
Milestone Road
Madaket Road
Wauwinet Road
Eel Point Road (Private)
First Bridge (Madaket Road between Long Bond and
North Head Long Pond)
Second Bridge (Madaket Road at Second Bridge Bus
Station)
Massasoit Bridge (S. Cambridge Street)
Millie's Bridge (Ames Ave)
Private Downtown Docks and Piers
Municipal Downtown Docks and Piers
Coast Guard Dock in Brant Point
Private Docks/Piers in Madaket Harbor
Public Docks on Massachusetts Ave
Steamship Authority Terminal / Pier
Hi-Line Terminal / Pier
Steamship Authority Terminal / Pier (Downtown)
Hi-Line Terminal / Pier (Downtown)
Navigable Channel through Harbor (maintained by US
Army Corps of Engineers)

Airport

Fire Station Headquarters

Two Unmanned Satellite Fire Stations (garages)
Ambulance Service (associated with Fire Department)
New Hospital Opening in June

Emergency Alert Sirens

High School (only emergency shelter)

Mid-Island Municipal Vehicle Facilities

Warren Landing Area Municipal Vehicle Facilities

Finance Department
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Asset or
System

Hazard Threats

Specific Locations Noted by Participants

Water &
Wastewater

Energy &
Communication

Trash and
Recycling

Great Ponds

Coastal Water
Resources

Fisheries &
Shellfish

Coastal
Resources

Sea Level Rise
Severe Storms
Erosion

High Wind
Severe Storms
Coastal Flooding

Severe Storms
Coastal Flooding

Erosion
Sea Level Rise
Coastal Flooding

Severe Storms

Rising Temperatures

Severe Storms

Rising Temperatures

Sea Level Rise

Rising Temperatures

Severe Storms
Erosion

Municipal Vulnerability Preparedness
Summary of Findings Report

- Mid-Island Wellfield
- 'Sconset Wellfield
- Drinking Water Pipes (island wide)
- Surfside Wastewater Treatment Plant
- 'Sconset Wastewater Treatment Plant
- 15 Sewer Pumping Stations
0 Sewer Pumping Station near Brant Point
- Sewer Pipes (island wide)
- Stormwater Drainage Infrastructure
- Electric Cables under Nantucket Sound (into Jefferson
Avenue)
- Candle Street Substation
- Overhead Powerlines
- Local Transformers
- Cell Phone Towers
- Existing Fuel Tank Farm (downtown)
- Fuel Supply-Chain
- Planned New Fuel Tank Farm (mid-island)

Madaket Landfill

Environmental
- Long Pond
- Hummock Pond
- Sesachacha Pond
- Miacomet Pond
- Polpis Harbor
- Madaket Harbor
- Nantucket Harbor
- Non-Point-Source Pollution (impacts on recreation &
bathing)
- Brant Point Shellfish Hatchery
- Nantucket Harbor (all)
0 Head of the Harbor Fishing Area
- Madaket Harbor
- Other Nearshore Fish & Shellfish Areas
- Non-Point-Source Pollution (impacts on shellfish
industry)
- Nantucket Harbor Coastal Area
- Polpis Harbor Coastal Area
- Madaket Harbor Coastal Area
- Coastal Sandplain Grasslands
- Coastal Wetlands / Salt Marshes
- Recreational Beaches
- 'Sconset Bluff Walk
- "Barrier Beaches” (between ponds and ocean)
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Asset or

Hazard Threats
System

Specific Locations Noted by Participants

. Rising Temperatures
Terrestrial 9 P

Drought
Resources Wildfire
Rare Wildlife Rising Tem.peratures
and Plants Erosion
Sea Level Rise
Disadvantaged Severe Storms
Groups Coastal Flooding

Severe Storms

Social Services Coastal Flooding

Severe Storms

Historic .
/ Coastal Flooding
Cultural .
Sea Level Rise
Resources

Erosion

VULNERABILITIES

Preservation/Conservation Land (More than 50% of
Island)

Moors/Grasslands

Rare Bird Populations (State & Federal Level)

Rare Insect Populations (State & Federal Level)
Rare Plant Populations (State & Federal Level)

Societal / Cultural

Elderly Population

Homebound Populations (aging in place, disabled)
Homeless Population

Mobile LMI Communities (seasonal relocation)
Minority Populations

Immigrant & Non-Native English Speakers
Our Island Home

Landmark House

Nantucket Interfaith Council

Warming Centers

Food Pantry (Washington Street, in flood zone)

Old Historic District (OHD; Downtown)
‘Sconset Historic District (SHD)
Historic Structures (Island Wide)

3 Lighthouses

Museums

Dreamland Film & Cultural Center
Whaling Museum

The following section explores a selection of features of concern identified by participants in

more detail.

INFRASTRUCTURE

RoAD NETWORK

Each of the small teams pointed to the Island’s road network as a key vulnerability. The primary
issue of concern was roads becoming temporarily impassible due to inundation, but problems
caused by significant snow drifting on Milestone Road and more permanent road damage
caused by erosion and bridge washout were also noted.

Municipal Vulnerability Preparedness
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The downtown area was highlighted as a major area of
concern with regards to road inundation. Many of the
streets in the downtown neighborhood have a history of
flooding, and they include both the only routes to the
ferry terminals and the only routes for trucks carrying
items between commercial docks and the rest of the
Island. When the downtown roads are flooded, travel and
commerce is significantly disrupted.

Photo: www.ack.net
Another concern with regards to the road network was the effective or complete isolation of
certain neighborhoods from the rest of the community, including municipal and emergency
services. Eel Point was referenced as an area where this has occurred in the past. The entire area
of Madaket, and in particular Smith’s Point, was cited as being at risk of isolation if any one of
the four bridges connecting the neighborhood to Mid-Island (First Bridge, Second Bridge,
Massasoit Bridge, or Millie's Bridge) were to be washed out, or the roads leading to those bridge
flooded.

CONNECTION TO THE MAINLAND

Located on an Island about 30 miles off the shore of Cape Cod, Nantucket's residents, are
acutely aware of the challenges associated with being isolated from the mainland (or “from
America,” as some workshop participants referred to it).
There are two primary ways for people and materials to
travel between Nantucket and “the Mainland” — by route
of a ferry that docks in the downtown area, or an airplane
that lands at the airport. For this reason, the Steamship
Authority Terminal, Hi-Line Terminal, the US Army Corps
of Engineers-maintained shipping channel through
Nantucket Harbor, and the airport were all listed as
critical vulnerabilities for the community.

Grounded Ferry. Photo: www.capecod.com
While no historical damage to any of these assets from natural hazards was brought up during
the workshop, risks to the functionality of each were identified. Severe weather will, and
frequently does, interrupt both ferry and air travel. High winds create wave conditions that
prohibit first high-speed ferries, and then other ferries; many weather conditions will affect most
air travel to the Island. Longer term impacts of coastal changes are also a concern: erosion
threatens the airport runway, and rising seas will impact the ferry terminals.

ELECTRIC UTILITIES

Nantucket receives electricity through two undersea cables that enter the Island near the
Jefferson Street Beach and connect to the local grid through the Candle Street National Grid
Substation. One cable has 36 megawatts of capacity and the other has 38 megawatts of

Municipal Vulnerability Preparedness
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capacity. One originates from Hyannis, and other from Harwich. From the Candle Street
substation, electricity is distributed to the rest of Town primarily through overhead powerlines,
with a selection of areas where the lines are buried underground. Transformers are located
around the Island, many at ground level.

The vulnerabilities to the electric system identified during the workshop are:
e The underwater cables

e The Candle Street substation

e Overhead powerlines

e Buried powerlines

e Transformers

The Candle Street substation, buried powerlines, and on-
ground transformers are at risk from coastal flooding or
flooding due to severe precipitation. Overhead
powerlines are at risk from high winds. The underwater
cables don't have any specific vulnerabilities, but
represent the Island’s reliance on outside communities,
and its lack of control over its own electrical generation.
The community has lost power through one of the two
cables in the past due to a power outage that occurred

. . Candle Street Substation.
on the Cape side of the line.

Photo: Design Associates Inc.

In two small teams, problems related to increasing peak load demands during the summer
season were noted. Participants expressed concern that continued growth and development,
along with rising temperatures, may increase power demand beyond existing capacity.

WATER AND WASTEWATER UTILITIES

Aspects of the water and wastewater systems identified as vulnerabilities include the two
municipal wellfields, the private wells scattered around the Island, the two municipal Wastewater
Treatment Plants, 15 sewer pumping stations, and the pipe systems delivering drinking water
and collecting wastewater. Stormwater infrastructure was also identified as a vulnerability; there
are many locations where this infrastructure is in need of upgrades.

Both wastewater treatment plant leachfields are vulnerable to erosion due to their locations near
the water on the southern side of the Island. Monitoring thresholds have been established that,
if triggered, will require the Town to take action to prevent damage to leachfields. Many of the
15 pumping stations are located in flood zones, with the station that serves the downtown area
(the Sea Street Station) of critical concern. The concern expressed by participants with regards to
the wastewater pipe systems was of leakage of saltwater into the pipes with rising sea level,
lowering the carrying capacity of the wastewater pipes. Already, leaking water into wastewater
and stormwater pipes (Nantucket has a Combined Sewer Overflow system) is a significant

Municipal Vulnerability Preparedness
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problem that has impacted the capability of the Island’s drainage infrastructure to operate
during high-volume precipitation events.

Participants expressed concern about contamination of drinking water through saltwater
intrusion into groundwater. Participants also considered damage to drinking water infrastructure
through exposure to elevated sea levels or during severe whether events to be a risk.

MUNICIPAL FLEET

Workshop participants identified the risk posed to municipal vehicles by coastal inundation.
When such events occur, many municipal vehicles are forced to drive through shallow water to
access flooded or isolated areas. Using the vehicles in this way introduces saltwater to the
vehicle undercarriages, accelerating corrosion and decreasing the lifespan of the equipment.

MUNICIPAL FACILITIES

Nantucket's Town Offices are located downtown and are vulnerable to flooding. Of special
concern is the Finance Department on Washington Street, which has experienced flooding
numerous times in the last few years. The Finance Department contains important municipal
documents; protecting those documents from floods is essential.

ENVIRONMENTAL

Nantucket counts its great ponds (fresh and brackish water ponds separated from the ocean by
semi-permanent “barrier beaches”), coastal waters, fisheries and shellfisheries, coasts and
beaches, bluffs, salt marshes, moorlands, and wildlife populations all among its natural
resources. The fishing and shellfishing industries in particular are both economically and
culturally important to Nantucket.

Nantucket is also home to rare habitats such as scrub oak and pitch pine barrens, sandplain
grasslands, coastal heathlands. These habitats, in turn, support rare and endangered species of
plants, birds, insects, and other animals. Protecting these rare natural resources is a priority for
many workshop attendees. These resources draw residents and visitors, as well as scientists and
researchers, to Nantucket. They create recreational and aquaculture opportunities, are important
economic drivers in the community, and even protect the Island from coastal hazards like waves
and storm surge.

All of these resources are threatened by the variety of hazards identified by workshop
participants. Coastal wetlands in particular are very sensitive to sea level rise due, a challenge
exacerbated by human activities that often isolate them from areas where they would be able to
migrate inland along with coastal waters. Non-natural hazards like development and pollution
put these natural resources under additional pressure. Due to the interconnectivity of different
habitats, degradation of any one can have negative effects on others: loss of open space inland
can increase runoff, polluting coastal wetlands; degradation of coastal wetlands will impact the

Municipal Vulnerability Preparedness
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fish and birds for which that is an essential habitat (in turn impacting aquaculture, fisheries, and
tourism).

A primary concern is climate change's impacts to the intensity and frequency of hazards such as
severe storms, droughts, and wildfires, as well as in non-storm conditions, such as increasing
average and maximum temperatures and decreasing snow amounts.

SOCIAL AND CULTURAL

DISADVANTAGED GROUPS

Numerous small teams identified vulnerable populations of particular concern with regards to
hazard resiliency. Groups identified include elderly populations living in Our Island Home or
other group homes, elderly populations aging in place in private homes, other homebound
populations such as physically disabled residents, low to moderate income populations,
homeless populations, minority populations, and immigrants and non-native English speakers.
All of these populations are expected to be at higher risk during a hazard event, or the recovery
period following a hazard event. Participants stressed that Nantucket has a highly-diverse
community with regards to race, language, and income.

Many participants noted that Nantucket has a lack of affordable housing. Concern was
expressed about the impact this issue might have on the exposure of low-income populations to
hazards, as well as the exacerbating effect a hazard event would have on this limited housing
availability.

Our Island Home was identifying as located adjacent to a FEMA-mapped flood zone.

HISTORIC RESOURCES

The Town of Nantucket's identity is closely associated with its historic character. The entire
Island is a National Historic Landmark, the town boasts two National Historic Districts, and
hundreds of historic buildings are spread across the community. These resources present a
unique set of vulnerabilities in the face of climate-related hazards. Their age often means that a
degree of degradation has occurred, potentially putting the buildings at a higher risk of being
damaged during an extreme event. These historic buildings were constructed before the
development and adoption of many building codes and zoning regulations, so they may be
located in risk zones and built in ways that make them more susceptible to hazards than a new
building. Finally, implementing adaptation measures on these buildings can be complicated by
requirements or desires to maintain their historic characters.

One primary cluster of vulnerable historic resources is in the Old Historic District, which consists
of the Downtown area and is at risk of coastal flooding and flooding during severe storms due
to compromised drainage systems. The second cluster is the “Sconset Historic District, located
on the eastern edge of the Island and susceptible to erosion.
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Nantucket is also known for its three historic lighthouses, each of which is, necessarily,
vulnerable to coastal storms. One has had to be relocated in the past to prevent damage from
erosion.

Economy

Nantucket's economy is based largely on tourism, and even other significant economic sectors
(such as construction) depend on goods and materials being transported from the mainland.
The impacts that climate hazards have on the features described in this section are compounded
by impacts on the local economy. This is particularly true when ferry or air service is interrupted,
both because of the immediate disruption as well as the potential negative effect on
perceptions of the Island as a destination, driving down visitor volumes in the long term. The
same concern applies to environmental and historic resources, which are primary draws for
Island visitors.

STRENGTHS AND ASSETS

In addition to concerns and challenges, workshop participants were able to identify many
strengths and assets within the community. These are listed here.

EMERGENCY SERVICE FACILITIES

Nantucket's emergency services are among the community’s top strengths with regards to
hazard resiliency. The Fire Station, Police Department, and hospital are all located in the Mid-
Island Neighborhood, outside of mapped flood zones and away from coastal hazards. The Fire
Department also has two satellite stations (unmanned garages with equipment), one located in
Madaket and the other in ‘Sconset. A new hospital building, constructed to withstand winds up
to 150 miles per hour, is slated to open in the Mid-Island neighborhood in June of 2019.
Nantucket High School, which serves as the community’s only public emergency shelter, is also
located in Mid-Island.

Workshop participants also pointed to Nantucket's emergency alert capabilities as a strength.
The emergency alert sirens on the Island were noted as one example of this.

LocAL KNOWLEDGE, ENGAGEMENT, AND INSTITUTIONS

Nantucket has significant local resources in the way of knowledge, expertise, and institutions.

The community’s active Neighborhood Associations were identified as strengths due to their
ability to both advocate for and give information to their constituencies.

Nantucket is home to academic and professional institutions and experts, creating an
opportunity for the Town to both tap into local expertise to tackle resiliency, and leverage local
networks to bring in outside scientists and practitioners.
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Finally, the Coast Guard facility on Brant Point is considered a local strength. Ideas for how to
address coastal hazards often come out of the facility, and the Town maintains memoranda of
understanding, as well as a positive relationship, with them.

SOCIAL SERVICES

Local social services include the Our Island Home nursing facility, the Landmark House (section
202 Low-Income-Affordable senior housing facility), the Nantucket Interfaith Council (which
provides a food, fuel, and rental assistance program), and local churches that sometimes serve
as warming centers during winter weather disasters. The Police Department has a call list of 70
to 80 individuals who are home bound; they utilize this list regularly to check up on the
residents.

NATURAL RESOURCES

Nantucket's natural resources are important economic drivers for the community, creating jobs
for residents and attracting visitors for activities including birdwatching, hiking, boating, fishing,
swimming, surfing, aquaculture, and environmental education.

Natural resources also serve multiple purposes in the context of community resiliency. Many of
the Island’s natural features directly mitigate hazards and increase resiliency; these include the
Coatue barrier beach that shelters Nantucket Harbor from waves, coastal wetlands along the
southern coastline of Nantucket Harbor that mitigate wave actions and storm surge, and the
"barrier beaches” separating the great ponds from the ocean. The high percentage of Nantucket
land under conservation or preservation helps limit runoff and flooding during storms by
absorbing more water through infiltration (as opposed to developed, impervious surfaces). More
broadly, an appreciation for and affinity with the beauty and uniqueness of the Island’s natural
features, habitats, and rare wildlife, serve to build a sense of local identity and support for
resiliency efforts.

The large amount of Nantucket land under conservation is reflected in the highly active
conservation organizations on the Island. These include:

e Nantucket Land Bank <www.nantucketlandbank.org>

e The Nantucket Land Council <www.nantucketlandcouncil.org>
e Nantucket Conservation Foundation <www.nantucketconservation.org>
e Linda Loring Nature Foundation <www.lInf.org>

e The Madaket Land Trust <www.mariamitchell.org>

e Maria Mitchell Association <www.mariamitchell.org>

e Massachusetts Audubon Society <www.massaudubon.org>

e The 'Sconset Trust <www.sconsettrust.org>

e Tuckernuck Land Trust <www.tuckernucklandtrust.org>

e The Trustees of Reservations <www.thetrustees.org>
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Most of the conservation land on Nantucket, while open to public use, is privately owned.

Participants identified natural resources as an important asset to protect and preserve from
climate-related hazards. The community includes many local experts with vast knowledge about
the Island’s natural resources, including the freshwater and saltwater wetlands on the Island.
Municipal staff will be able to make use of local knowledge about ownership, conservation
status, health, and ecosystem functions of specific natural resources assets to inform resiliency-
building efforts.
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Recommendations to Improve Resilience

After identifying top hazards, challenges, and strengths, each small team discussed possible
actions that could be taken by the community to mitigate hazards, protect vulnerable assets,
and support existing strengths. Actions were then prioritized. All high-priority actions from each
work group are summarized in Appendix A.

Following the individual group discussions, all workshop
participants were brought together to decide on the full group’s
top recommendations. Each small team shared their top three or
four actions with the full group. Similar actions were consolidated
with a resulting list of 10 high-priority recommendations.
Participants were then given the opportunity to vote for their top
three recommendations using a sticker-dot voting method. The
results of this vote are presented in the table below.

Table 4: Top 10 Actions Identified by the Large Group

Priority Action Name

1 Resiliency
Coordination
2 Isolation from

Mainland

3 Wetland Restoration

Historic Preservation
Guidelines

Municipal Vulnerability Preparedness
Summary of Findings Report

Recommendation

Create a municipal position of resilience coordinator, who
will help facilitate and coordinate Island-wide resiliency
initiatives (including town, private, federal) and the various
conservation groups.

. . . 29
Perform a review of municipal bylaws, regulations, and
policies relevant to hazard mitigation and resilience in order
to foster interdepartmental coordination and
communication, and guide development of new resiliency
policies.
Ferry Access:
e Minimize damage from events
e Maximize speed of recovery
e Perform scenario planning for future events
e Consider second ferry terminal 23

Develop a ferry/transportation master plan that addresses
access to and from the Island, and appropriate means of
relocating [the ferry terminals] if needed

Restore coastal wetlands to mitigate storm surge and sea
level rise.

Develop guidelines to preserve historic streetscapes while
mitigating hazards.

20

16
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Priori Action Name Recommendation Votes
Identify and make actions plans for roads (raise, build
bridges) and determine alternative access routes.

Road System

5 . Expand pavement management plan and process to include 14
Resiliency . . o
road elevations and stormwater drainage modifications,
strategies, and actions. Include new materials and relocation
considerations.
Redundancy and reliability of critical infrastructure, both
6 Improve reliability of = public and private: 7
critical infrastructure | ¢ Work with public utilities to assure reliability
e Work with private sector to assure continuous services
7 Downtown area Downtown Area: conduct assessment of long-term risks and 6
assessment alternatives for the next 25-50 years
Community . . . .
Foster and implement ongoing community resilience
engagement around . . . LT )
8 L . discussions while bringing in subject matter experts to 5
resilience with S .
annually share successes and assist with planning
experts
Implement sewer management plan by allocating sufficient
Sewer Management P g . .p. . y 9 .
9 resources and an effective prioritization process while 4

Plan . . . .
integrating with other projects

West End of Island: Utilize the isolated community of the

10 West End Prototype west end as a prototype for resiliency planning

ToP PRIORITIES TO IMPROVE RESILIENCE

Based on the results of the voting exercise summarized above, the following actions are suggested
as the top priorities for the Nantucket Community as identified by the CRB Workshop Participants.

1. RESILIENCY COORDINATION

Establish a municipal Resilience Coordinator position with the following responsibilities:

- Facilitate and coordinate Island-wide resiliency initiatives

- Screen actions from the MVP report and solicit expertise as needed and as appropriate

- Review existing and new Town Bylaws and Regulations to ensure consistency and efficiency

- Develop new resiliency policies

- Foster ongoing community resilience discussions within the community, including with the MVP
stakeholder group, through meetings and hosting subject-matter experts

- Make sure that resiliency-building actions and decisions are based on the latest science on
climate change, hazard mitigation, and resiliency

2. [SOLATION FROM THE MAINLAND

Develop an Isolation Master Plan that addresses resiliency and redundancy of access routes to and
from Nantucket. The plan should address:

Municipal Vulnerability Preparedness
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- Resiliency of existing transportation infrastructure and facilities to climate change and severe
weather events

- The potential for development of permanent alternative access routes and/or facilities

- Emergency protocols in case key routes are blocked or facilities damaged

3. TIDAL WETLAND PROTECTION AND RESTORATION

Enact a long-term tidal wetland restoration and preservation strategy to protect and grow this
important community asset.

This strategy will aim to help the town protect existing tidal marshes, restore degrading marshes,
provide space for inland marsh migration as sea levels rise, and mitigate negative impacts from
climate change, severe storms, invasive species, and human impacts (such as pollution). This
strategy will need to address real estate, infrastructure, and economic challenges, and will have to
take an Island-wide view of tidal wetland preservation and restoration; inland migration of wetlands
may lead to a similar inland migration of property and infrastructure, and inland development and
pollution loading will impact wetland health.

Specific actions within this strategy should include:

- ldentify all existing wetlands, Island-wide

- ldentify all “potential wetland areas” under current conditions and projected sea level rise
conditions

- ldentify strategies for increasing the functionality of existing wetlands to mitigate flooding

- ldentify areas that can be altered to create space for creation of new wetlands

Local expertise can be utilized for information and data gathering, as well as strategy development.

Local conservation organizations, many of which are already active in wetland preservation and
restoration, should be involved in implementation of this action.

4. HISTORIC PRESERVATION GUIDELINES

Develop guidelines to preserve historic streetscapes while mitigating hazards. These guidelines
should provide information specific to the different and unique types of historic resources found on
Nantucket, as well as the different and unique hazard threats in different areas of the Island.

5. INFRASTRUCTURE RESILIENCY PIAN

Develop a plan to ensure redundancy and reliability of the Island’s road, water, and wastewater
systems in the face of a changing climate and severe storms. The plan should include and address:
- Development of alternate routes in case roads or bridges are rendered impassible

- Identification and prioritization of sites for road elevations and hardening

- Identification and prioritization of sites for culvert or bridge upsizing or construction

- Water and wastewater utility system resiliency

- Upgrades to stormwater drainage infrastructure
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Conclusions and Next Steps

The Nantucket CRB Workshop demonstrated that significant agreement exists across many
different stakeholder groups with regard to the strengths, vulnerabilities, and potential resiliency
actions for Nantucket.

An important outcome of the process was identification of many existing strengths the community
has available to combat climate-related hazards, including active and competent emergency
response capabilities, a number of resiliency-building projects that have already been initiated,
natural resources that mitigate the effects of some hazards, and social service institutions that work
with vulnerable populations. The high priority actions developed through the CRB process address
coordination across departments, supporting natural and historic resource preservation and
resilience, and maintaining essential access routes both on-Island and between the Island and the
mainland. These results reflect a broad view of the community and its needs, addressing multiple
different sectors of the town.

Carrying out the CRB process accomplishes a specific action listed in the town’s Hazard Mitigation
Plan (HMP), which was adopted by the town in March 2019. Additionally, the town has already
begun development of a Community Resilience Plan (CRP), an effort that will begin addressing the
need for coordination across different municipal department and planning processes. The CRP will
integrate information from the HMP and the MVP to create a vision for resilience on Nantucket.

Having completed the MVP program, Nantucket will become certified by the Massachusetts
Executive Office of Energy and Environmental Affairs (EEA) as an MVP community and therefore
eligible for MVP Action Grant funding. MVP certification also increases Nantucket's standing for
other grant opportunities from the State. The MVP Action Grant provides funding to pursue priority
climate resilience actions as identified through the MVP Planning Grant program. Nantucket
intends to pursue MVP Action Grants for one or more of the top-priority recommendations
described in this report.
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Appendix A
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OVERVIEW PRESENTATION ON

WORKSHOP

Time

ACTIVITIES and OBJECTIVES

8:30

Registration

9:00

Welcome and Introductions

9:20

Overview Presentation on Workshop

9:30

Overview Presentation on Science and Resources

9:50

Small Team Exercise

10:45

BREAK

11:00

Small Team Exercise, Continued

12:30

LUNCH (provided on-site)

1:30 |Small Team Exercise, Continued
2:00 |Report Outs

2:30 |Top Priorities

3:30 |Wrap up and Next Steps

4:00 (Adjourn
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WORKSHOP OVERVIEW
OTHER PLANNING EFFORTS

Hazard Mitigation Plan
 All Natural Hazards
* Regulatory Document
* Affects Flood Insurance
« Positions for Mitigation Grants

* Limitations
= 5-year planning window
= Focus on loss reduction
= Highly prescribed
= Backward-looking

+ Currently Under FEMA Review

WORKSHOP OVERVIEW
OTHER PLANNING EFFORTS

Coastal Resilience Plan

« Coastal Hazards
= (flood, wind, erosion)

+ Community-wide Vision
* Positions for Various Funding

« Strengths
= Focus on resilience
= Long-term planning window
= Comprehensive
= Cross-sector/interdisciplinary
= Forward-looking
= Flexible content & format

 Currently in-process
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WORKSHOP OVERVIEW
MUNICIPAL VULNERABILITY PREPAREDNESS

= Massachusetts Commonwealth-Wide UTILIZE
PARTNERSHIPS &

= Community Resilience Building Approach

. LEVERAGE EXISTING
= Stakeholder-Developed Priorities STRENGTHS

= Develop Relationships and Support
= Process is Part of the Goal

= Two Opportunities

= MVP Planning Grant
+ Stakeholder Workshop
+ Public Listening Session
« ldentification of Top Actions

= MVP Action Plan
« Implementation of Top Actions
* Must be MVP Certified

= Other Benefits
= MVP Communities get Priority for State Funding (future plan)

WORKSHOP OVERVIEW
COMMUNITY RESILIENCE

What is Resilience?

+ Capacity to establish a positive trajectory after a disturbance or event
* Resist (prepare), Absorb, Recover, Adapt

Risk = Vulnerability x Frequency
Vulnerability: how susceptible to loss or damage?

Frequency: how often does the event happen?

Minimize Vulnerabilities
Capitalize on Strengths

* Infrastructure » Economic Environment
+ Social Capital  Historic Resources
* Natural Environment » The Nantucket Experience

lmage wwwdovalcom
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WORKSHOP OVERVIEW
NANTUCKET CRB WORKSHOP

= Goals:

= Dialogue, Understanding, and Collaboration
= Stakeholder Supported Mitigation Actions
= Integration with HMP and CRP
= Objectives:
= Characterize Primary Hazards
= |dentify Strengths and Vulnerabilities
= Agree on Priority Actions

OVERVIEW PRESENTATION ON

SCIENCE AND RESOURCES

10
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RISKS AND HAZARDS ON NANTUCKET
EXTREME EVENTS & CLIMATE CHANGE

KEY HAZARDS

YY)

Rising Increased Less Snow Potential for
Temperature Drought and More More Large
Rain Storms

CONTEXT: RISKS AND HAZARDS FOR
NANTUCKET

Average and Extreme
Temperatures

+ Public Health

* Infrastructure

 Agriculture and Aquaculture
+ Wildfire Risk

* Rain vs Snow

+ Water Quality

FIRE-RESCUE: MIKE WAY
CONCRETE: PICTURE-ALLIANCE/DPA/PLUGHAFEN HANNOVER

SCALLOPING: FISHERNANTUCKET.COM
ALGAL BLOOM: DR. JENNIFER L. GRAHAM, USGS

Sea Level
Rise &
Erosion
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CONTEXT: RISKS AND HAZARDS FOR

NANTUCKET

Changing Precipitation
Patterns

Totals & Magnitude

= Drought Frequency & Severity
Wildfire Risk

= Ecosystem Impacts

= Agriculture Impacts
= Water Quality

RAIN: YESTERDAYSISLAND.COM

DROUGHT: WWW.PBS.ORG

FIRE: JIM POWERS

FARM: WWW.SUSTAINABLENANTUCKET.ORG
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CONTEXT: RISKS AND HAZARDS FOR

NANTUCKET

Sea Level Rise

= Coastal Flooding & Erosion
= Saltwater Intrusion

= Infrastructure Impacts

= Ecosystem Impacts

= Aquaculture Impacts

WAVES: LAUREN MARTILLA
EROSION: NICOLE HARNISHFEGER
SALT MARSH: NANTUCKET CONSERVATION FOUNDATION
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DEGREES FARENHEIT

RISKS AND HAZARDS ON NANTUCKET
CLIMATE CHANGE

* Clearinghouse for Massachusetts

OBSERVATIONS Climate Data
& PROJECTIONS + Consistent Data for Region

» “"Downscaled” from Global Projections

RESOURCES AVAILABLE FOR NANTUCKET

Projected Average Annual Temperature, Nantucket

©— Observed 54-Year Average Minimum Mean Maximum 54-Year Trend
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%
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RESOURCES AVAILABLE FOR NANTUCKET

Projected Annual Precipitation, Nantucket
©— Observed 54-Year Average Minimum Mean Maximum 54-Year Trend
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RESOURCES AVAILABLE FOR NANTUCKET

NOAA Tide Gauge 8449130. Nantucket Harbor, 1965 — 2017 (Relative to 1991 mean sea level)
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RESOURCES AVAILABLE FOR NANTUCKET

Sea Level Rise: High Scenario

Coatue Great Pond
2080s Great Point

6.36 ft (NOAA) Breaching

Isolation

Harborside

Eel W Communities

Point
Downtown
l Brant Point

Madaket |_—7 -
Harbor Tidal

Wetlands
Great Pond |_—"

Breaching
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RESOURCES AVAILABLE FOR NANTUCKET
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RESOURCES AVAILABLE FOR NANTUCKET
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RESOURCES AVAILABLE FOR NANTUCKET

https://nantucketma.mapgeo.io
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RESOURCES AVAILABLE FOR NANTUCKET

High Water Shorelines .
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OVERVIEW PRESENTATION ON

COMMUNITY RESILIENCE
BUILDING

25

26
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C

e Current and future
hazards?

« What are our strengths &
vulnerabilities?

* What can we do about it?

ity Resilience Building Workshop - Nantucket - 8 January 2019 ﬁ w

27

C

Hazards

Infrastructure

Societal

Environmental

ity Resilience Building Workshop - Nantucket - 8 January 2019 ﬁ w
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Amelia Earhart Dam — Dougias Shoop

30

3/13/2019
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Infrastructure

¢ What infrastructure/facilities are exposed?
- WWT, nursing homes, schools, hazardous materials, etc...

¢ What makes this infrastructure vulnerable?
- Location, age, building codes, type of housing, etc...

e Consequences of this infrastructure vulnerability?
- Lack of access to critical facilities — urgency care, pharmacies

POSSIBLE ACTIONS: What can be done?
- Assess housing stock in vulnerable areas?
- Prioritize future development in lower-risk areas?
- Integrate risks into capital improvement plans?

ity Resilience Building Workshop - Nantucket - 8 January 2019 ﬁ w
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Societal

e Population characteristics in high-risk areas?
- Elderly, low income, special needs, etc...

 How will hazards intensify these characteristics?
- Where are areas for improvement in the community?

e Strengths of your community?
- Active civic groups, organizations, associations?

POSSIBLE ACTIONS: What can be done?

- Improve existing programs (which ones)?
- Increase awareness via education/outreach on hazards?
- Increase involvement by citizens (on what and with whom)?

C ity Resilience Building Workshop - Nantucket - 8 January 2019 ﬁ w
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Environmental Vulnerability/Strengths

34
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Environmental

e Natural resources important to your community and
where?

» Benefits natural resources provide and where?

- Storm buffering, flood protection, erosion control, water
quality, recreation, etc...

« High risk areas and effects of hazards?
- Impact without and with more natural resources

POSSIBLE ACTIONS: What can be done?
- Conserve land located adjacent to flood zones?
- Green infrastructure in neighborhoods?
- Increase habitat restoration?

ity Resilience Building Workshop - Nantucket - 8 January 2019 ﬁ w
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Base Map Example

36
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Introduce Today’s Activities

Elements

» Participatory process for assessing a community’s
vulnerability/strengths and priority actions

e Risk Matrix and Base Maps

Process and outputs:
e Exercise
e Complete assessment using Risk Matrix/Base Maps
e Discuss summary

C ity Resilience Building Workshop - Nantucket - 8 January 2019 ﬁ w

37

Risk Matrix/Base Map
Step #1: List top hazards

Step #2: Vulnerabilities and Strengths
- Infrastructure; Societal; Ecosystem
« Indicate location and ownership

Step #3: Mark your Base Maps

Step #4: Develop actions

e For each action;
- Rank Priority (High (H), Medium (M) or Low (L))
- Urgency (On-going (0), Short (S) or Long-term (L)).

Ci ity Resilience Building Workshop - Nantucket - 8 January 2019 ﬁ w
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Report outs

e Each Team reports out on its priority
hazards, vulnerabilities, strengths, and
Actions.

e Discuss top Actions

C ity Resilience Building Workshop - Nantucket - 8 January 2019 ﬁ w
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Expectations of Participants

Permission to be active participants
Your ideas & expertise are needed

Respect contributions of others

Be creative and remain optimistic

Stay on task (as defined by your facilitators)

Be accountable for your group’s discussions

40
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Your Turn!

ity Resilience Building Workshop - Nantucket - 8 January 2019 ﬁ w

41

NEXT STEPS

42

3/13/2019
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NEXT STEPS

Workshop Results Report

Public Listening Session

MVP Certification and Funding
Opportunities

WRAP UP

22
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MUNICIPAL VULNERABILITY

PREPAREDNESS

Community Resilience Building
on
Nantucket

JANUARY 8, 2019
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Community Resilience Building
on
Nantucket

JANUARY 8, 2018



RESOURCES AVAILABLE FOR NANTUCKET

Projected Average Annual Temperature, Nantucket

©— Observed 54-Year Average = Minimum Mean === Maximum 54-Year Trend
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RESOURCES AVAILABLE FOR NANTUCKET

Projected Annual Precipitation, Nantucket

©— Observed 54-Year Average Minimum Mean Maximum 54-Year Trend
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RESOURCES AVAILABLE FOR NANTUCKET

Projected Days with Precipitation Over 2 inches

©— Observed 54-Year Average Minimum Mean Maximum Projected Trend
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RESOURCES AVAILABLE FOR NANTUCKET

Projected Consecutive Dry Days

©— Observed 54-Year Average Minimum Mean Maximum 54-Year Trend
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RESOURCES AVAILABLE FOR NANTUCKET

NOAA Tide Gauge 8449130. Nantucket Harbor, 1965 — 2017 (Relative to 1991 mean sea level)
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RESOURCES AVAILABLE FOR NANTUCKET

Sea Level Rise: High Scenario

2080s Coatue Great Pond
Great Point Breaching
6.36 ft (NOAA)
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RESOURCES AVAILABLE FOR NANTUCKET

My MHHW
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RESOURCES AVAILABLE FOR NANTUCKET
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RESOURCES AVAILABLE FOR NANTUCKET

High Water Shorelines
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Appendix C
Base Maps Used for the Participatory Mapping Exercise
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Appendix D
Completed Participatory Maps



















Appendix E
Completed Risk Matrices





































Appendix F
High Priority Recommendations Identified by Small Groups







NANTUCKET MASSACHUSETTS MUNICIPAL VULNERABILITY PREPAREDENESS
APPENDIX F: HIGH PRIORITY RECOMMENDATIONS IDENTIFIED BY SMALL GROUPS

HIGH PRIORITY RECOMMENDATIONS

After identifying top hazards, challenges, and strengths,
each small team discussed possible actions that could be
taken by the community to mitigate hazards, protect
vulnerable assets, and support existing strengths.
Actions were then prioritized. All high-priority actions
from each work group are summarized in the table

below.

Table 1: High Priority Actions Recommended by Each Small team
Top Actions

Historic Preservation Guidelines: Develop guidelines to preserve historic streetscapes while
mitigating hazards.

Road Action Plan: Identify and make actions plans for roads (raise, build bridges) and determine
alternative access routes.

Coastal Wetland Restoration: Restore wetlands to mitigate storm surge and sea level rise.

Other High Priority Actions

Municipal Fleet: Purchase Saltwater-Resistant, Floodable Vehicles — to withstand saltwater when
vehicles need to drive through flooded streets

Build Coastal Hazards into the Capacity, Management, Operations, and Maintenance
(CMOM) Plan: The Town is in the process of developing a wastewater system plan. The town
should make sure that coastal hazards and resilience are built into/addressed in that plan.
Identify Areas with L.I. (Inflow and Infiltration) and Address: The town is already
implementing a plan to use closed-circuit cameras to inspect the stormwater system. They should
identify areas where water is leaking into the pipes, filling them with water and diminishing their
capacities to hold new water during rain events. Once identifies those sites must be sealed and
repaired.

Elderly Aging in Place and Disabled Populations: Develop a database of these populations: or,
if such a database already exists, make sure it is regularly updated and increase its utility if
possible.

Nantucket MVP
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NANTUCKET MASSACHUSETTS MUNICIPAL VULNERABILITY PREPAREDENESS
APPENDIX F: HIGH PRIORITY RECOMMENDATIONS IDENTIFIED BY SMALL GROUPS

Blue Team

Top Actions

Pavement Management Plan: Expand “pavement management plan” (road management plan)
and planning process to address or include road elevations and drainage modifications,
strategies, and actions. Include new materials and road relocation considerations. The result
would be more comprehensive and forward-looking than a traditional pavement management
plan.

Ferry Master Plan: Develop a ferry/transportation master plan that addresses access to and from
the Island, and appropriate means of relocating [the ferry terminals] if needed

Sewer Management Plan: Implement the upcoming new sewer management plan by allocating
sufficient resources and an effective prioritization process while integrating with other projects
Community Engagement with Experts: Foster and implement ongoing community resilience
discussions while bringing in subject matter experts to annually share successes and assist with
planning

Other High Priority Actions

Protective Natural Barriers: Implement permits for use of dredged material for nourishment,
conduct a sand movement study, or install living shorelines for protection

Building: Regulations with respect to climate change and sea level rise should be reviewed when
building plans are approved. Of particular interest is the interaction between historic district
commission and FEMA requirements.

Nantucket MVP
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NANTUCKET MASSACHUSETTS MUNICIPAL VULNERABILITY PREPAREDENESS
APPENDIX F: HIGH PRIORITY RECOMMENDATIONS IDENTIFIED BY SMALL GROUPS

Green Team

Top Actions

Island-Wide Resilience Coordinator: Create a municipal position of resilience coordinator, who
will help facilitate and coordinate Island-wide resiliency initiatives (including town, private, federal)
and the various conservation groups

Downtown Area: conduct assessment of long-term risks and alternatives for the next 25-50 years
Critical Infrastructure: Improve the redundancy and reliability of critical infrastructure. Work
with public utilities to assure reliability, and with the private sector to assure continuous services.
West End of Island: Utilize the isolated community of the west end as a prototype for resiliency
planning

Other High Priority Actions

Comprehensive Plan: Develop an Island Wide comprehensive plan that includes all aspects and
partners, and addresses local and regional need for resilience

Partnerships: Enhance the strength of partnerships with on- and off-Island groups
Sustainability Coordinator: Create a municipal position of sustainability coordinator

Water Quality: Address water quality issues with a holistic approach, integrating siloed efforts.
Isolation: Pre-deploy emergency response staff in isolated neighborhoods.

Nantucket MVP
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NANTUCKET MASSACHUSETTS MUNICIPAL VULNERABILITY PREPAREDENESS
APPENDIX F: HIGH PRIORITY RECOMMENDATIONS IDENTIFIED BY SMALL GROUPS

Top Actions

Ferry Access: To minimize damage from events and maximize speed of recovery, perform
scenario planning for future events and consider development of a second ferry terminal.
Bylaw/Regulation Policy Review: Perform a review of municipal bylaws, regulations, and
policies relevant to hazard mitigation and resilience in order to foster interdepartmental
coordination and communication, and guide development of new resiliency policies.
Infrastructure Analysis: Perform an Island-wide analysis of infrastructure, including road,
stormwater, sewer, and drinking water infrastructure, to identify vulnerabilities and guide
resiliency efforts.

Other High Priority Actions

Airport Resiliency: Perform scenario planning for future events to identify risks.
Communications: Revisit local regulations to allow for cell phone towers; towers can be
equipped with backup batteries to allow continued communication during power outages.
Drinking Water: Develop a holistic wellfield protection plan that will address issues including:
truck routes through the rotary in the wellfield, and the risk of associated oil spills; more regular
soil testing in the wellfield; 10-15% of piping infrastructure needs to be repaired or replaced;
homeowner prohibitions around fertilizer use in the protection zone.

Public Awareness & Outreach: Share hazard information across all town departments and
develop an outreach plan to get departments on the same page in terms of messaging and
solutions and to publicize information from all of the various relevant studies and plans.
Coastal Resources: Employ living shoreline and beach nourishment techniques.
Natural-Resource Industries: Research the risks posed by projected climate change to tourism
and aquaculture.

Wildfire Risk: Identify and incentivize best management practices for fuel management.
Stormwater: Pursue a holistic approach to water quality and flood management with a study that
addresses tidal actions, drainage backflow issues, and precipitation impacts.

Green Infrastructure: Develop a plan to increase water retention and infiltration, including
implementation of rain barrels, green roofs, bio-swales, etc.

Nantucket MVP
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Sticky-Dot Voting Boards
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Listening Session Presentation
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MUNICIPAL VULNERABILITY

PREPAREDNESS

Community Resilience
Building for Nantucket

MARCH 28, 2019

MVP Workshop Overview

A\ Prioritized Risks &
Hazards

Community
Vulnerabilities &
Strengths

Top Priority Actions

Next Steps




WORKSHOP
OVERVIEW

WORKSHOP OVERVIEW
MUNICIPAL VULNERABILITY PREPAREDNESS

= Massachusetts Commonwealth-Wide

= Community Resilience Building (CRB) Approach
= Stakeholder-Developed Priorities
= Develop Relationships and Support
= Process is Part of the Goal

= Two Opportunities

= MVP Planning Grant
« Stakeholder Workshop
+ Public Listening Session
« ldentification of Top Actions

= MVP Action Plan
» Implementation of Top Actions
* Must be MVP Certified

= Other Benefits
= MVP Communities get Priority for State Funding

PHOTO: NOAH SLOVIN

UTILIZE
PARTNERSHIPS &

LEVERAGE EXISTING
STRENGTHS
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WORKSHOP OVERVIEW
COMMUNITY RESILIENCE BUILDING

What is Resilience?

+ Capacity to establish a positive trajectory after a disturbance or event
* Resist (prepare), Absorb, Recover, Adapt

Risk = Vulnerability x Frequency
Vulnerability: how susceptible to loss or damage?
Frequency: how often does the event happen?

Minimize Vulnerabilities
Capitalize on Strengths

* Infrastructure » Economic Environment
+ Social Capital  Historic Resources
* Natural Environment * The Nantucket Experience

lmage- www.dovalcom

WORKSHOP OVERVIEW
NANTUCKET CRB WORKSHOP

= Goals:

= Dialogue, Understanding, and
Collaboration

= Stakeholder Supported Mitigation Actions

= Integration with Hazard Mitigation Plan
and Coastal Resilience Plan

= Objectives:
= Characterize Primary Hazards
= Current & Future
= |dentify Strengths and Vulnerabilities
= Agree on Priority Actions

4/9/2019



WORKSHOP OVERVIEW
WORKSHOP REPORT

RISKS AND
HAZARDS

ON
NANTUCKET

4/9/2019



WORKSHOP RESULTS
PRIORITY RISKS & HAZARDS ON NANTUCKET

TOP PRIORITY HAZARDS

as identified by workshop participants

===
===

Coastal Severe Sea Level Erosion High Wind
Flooding Storms Rise

4/9/2019

*

Wildfire
and
Drought

COMMUNITY
VULNERABILITIES
AND STRENGTHS

10
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VULNERABILITIES AND STRENGTHS
FEATURE CATEGORIES

INFRASTRUCTURE

* Roads
= |nundation, Erosion, Bridge Washout

= Snow drifting
+ Connection to Mainland
= Travel interruption from weather
= Erosion risk at airport
= Sea level rise risk at ferry terminals

11

VULNERABILITIES AND STRENGTHS
FEATURE CATEGORIES

INFRASTRUCTURE

e Electric Utilities

= Underwater cables, Candle Street
substation, overhead & buried
powerlines, transformers

= Increasing Peak Load

* Water and Wastewater Utilities
= Erosion risk at WWTP
= Saltwater Intrusion into groundwater
= Corrosion of infrastructure
= Water leaking into sanitary sewer pipes

12



4/9/2019

VULNERABILITIES AND STRENGTHS
FEATURE CATEGORIES

INFRASTRUCTURE

* Municipal Facilities
= Damage to records

= Vehicles drive through saltwater during
floods

= Assets of concern:
* Municipal fleet
+ Town Offices
* Finance Department on Washington St

13

VULNERABILITIES AND STRENGTHS
FEATURE CATEGORIES

INFRASTRUCTURE

» Emergency Services
= |solation and Fragmentation Concern
= Assets
* Fire Station
« Two Satellite Garages
* Police Department

* Hospital - New Hospital under
Construction

» Nantucket High School
+ Emergency Alerts

14



VULNERABILITIES AND STRENGTHS
FEATURE CATEGORIES

ENVIRONMENTAL

¢ Resources:

= Great Ponds, Coastal Waters, Fisheries
and Shellfisheries

= Coasts, Beaches, Bluffs
= Moorlands, Wildlife
» Benefits:
= Draw residents, visitors, scientists
= Recreation and aquaculture
= Protection from waves and surge
 Risks:

= Sea Level Rise, Erosion, Drought &
Wildfire

= Human-Caused Hazards

15

VULNERABILITIES AND STRENGTHS
FEATURE CATEGORIES

SOCIAL

* Disadvantaged Groups
= Elderly group home (Our Island Home)
= Homebound
= Low/moderate income population
= Homeless
= Minority
= Immigrant
* Historic Resources
= |slandwide National Historic Landmark
= Old Historic District
= ‘Sconset District
= Lighthouses

16
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VULNERABILITIES AND STRENGTHS
FEATURE CATEGORIES

SOCIAL

* Local Knowledge, Engagement, and
Institutions

= Neighborhood associations
= Academic institutions and expertise
= Coast Guard Facility

» Social Services
= Qur Island Home
= Landmark House
= Nantucket Interfaith Council
= Local churches
= Police Department homebound call list

17

VULNERABILITIES AND STRENGTHS
FEATURE CATEGORIES

ECONOMIC

e Tourism
* Goods and materials from mainland
* Perceptions of island destination

18



TOP PRIORITY
ACTIONS

TOP PRIORITY ACTIONS

1. Resiliency Coordination

Establish a municipal “Resilience Coordinator” position with the
following responsibilities:

« Facilitate and coordinate Town-wide resiliency initiatives (3b)

+ Review existing and new Town Bylaws and Regulations to ensure
consistency and efficiency

* Develop new resiliency policies (3a)

* Foster ongoing community resilience discussions within the
community, including with the MVP workshop stakeholder group,
through meetings and hosting subject-matter experts (12)

20
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TOP PRIORITY ACTIONS

2. Isolation from the Mainland

Develop an “Isolation Master Plan” that addresses resiliency and
redundancy of access routes to and from Nantucket. The plan
should address:

* Resiliency of existing transportation infrastructure and facilities to
climate change and severe weather events

* The potential for development of permanent alternative access
routes and/or facilities

» Emergency protocols in case key routes are blocked or facilities
damaged

21

TOP PRIORITY ACTIONS

3. Tidal Wetland Restoration

Enact a long-term wetland restoration and preservation strategy to
protect and grow this important community asset. Landward

migration of tidal wetlands with sea level rise should be considered.

22
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TOP PRIORITY ACTIONS

4. Historic Preservation Guidelines

Develop guidelines to preserve historic streetscapes while mitigating
hazards. These guidelines should provide information specific to the
different and unique types of historic resources found on Nantucket,
as well as the different and unique hazard threats in different areas
of the Island.

23

TOP PRIORITY ACTIONS

5. Infrastructure Resiliency Plan

Develop a plan to ensure redundancy and reliability of the Island’s
road, water, and wastewater systems in the face of a changing
climate and severe storms. The plan should include and address:

* Through a “pavement management plan”

= Development of alternate routes in case roads or bridges are
rendered impassible

= |dentification and prioritization of sites for road relocations,
elevations, and/or hardening

= |dentification and prioritization of sites for culvert or bridge upsizing
or construction

* Water and wastewater utility system resiliency

24
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NEXT STEPS

NEXT STEPS

\é Incorporation of Public Feedback

\/ MVP Certification and Funding
Opportunities

26
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NEXT STEPS
MVP CERTIFICATION MAINTENANCE

Municipal Vulnerability Preparedness Program Yearly Progress Report
I. Top priority actions
2. Core Team meetings since Listening Session
I. Revisions or updates to the original MVP Report
2. Changes to MVP Core Team membership
3. Other work related to the MVP process or climate change resiliency.
I. How have you used the workshop outcomes in other planning efforts?
Grants applied for or received to implement MVP actions
Other steps taken towards implementing priority actions

Potential next steps to advance priority actions during next FY

N o v B

Difficulties or challenges identified through the MVP or while seeking to implement actions
I.  Steps identified to address these challenges

8. Data needs or information gaps that the state could help fill.

27

WRAP UP

4/9/2019
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Listening Session Notes and Comments







MVP Listening Session and Review of the Draft Workshop Report
Town of Nantucket
March 28, 2019
MVP Listening Session:

The Listening Session had approximately 15 participants from the public and Town Government. The sign-in
sheet is attached at the end of this document. MVP Project Team members that participated include: Chuck
Larson, Holly Backus and Greg Tivnan (from the Town) and David Murphy (Milone and MacBroom, Inc.).

Chuck Larson briefly introduced the purpose of the meeting. David Murphy presented the power point slides
to summarize the outcome of the Community Resilience Building (CRB) workshop of January 8, 2019 and the
corresponding content of the draft report.

General discussion points were as follows:

1. The timeframe for comments on the report is compressed because the Town would like to submit the
report to the State by April 5, 2019.

2. Sara Bois noted that the CRB workshop resulted in actions that are representative of the stakeholder
opinions. There is a concern that too much weight will be placed on these opinions, leading to actions
that may not be well-aligned with scientific principles. The recommendation is to build narrative into
Priority Action #1 (resilience coordination) to ensure that the new coordinator will screen actions from
the MVP report and solicit expertise as needed and as appropriate. Chuck and David noted that this can
be added to the report.

3. Attendees inquired how the subject matter of MVP action grants would be determined. Chuck explained
that the grants are constrained to 12-month timeframes which would limit the breadth of each action
funded by an action grant. They determined that the historic resources action was appropriate for
application for the initial action grant. Going forward, the resilience coordinator and others will help
determine which actions from the MVP report are appropriate for action grants.

4. Holly noted that 11 of 50 actions in the hazard mitigation plan are in various stages of execution. Rick
Atherton asked how the public can see which actions are being executed, and noted that visibility will
benefit the Town as well as the public. Chuck and Holly note that they would work on making the
progress list visible.

5. Sara Bois noted that Mass Coastal Zone Management (CZM) grant applications are stronger when towns
partner with local non-profit organizations such as land trusts. Chuck acknowledged this.

6. D. Anne Atherton noted that she is concerned about the quality of public engagement to the MVP
process and resilience planning, and asked how draft reports could be issued relatively quickly. Greg
responded that the Select Board has recently approved formation of a resilience committee and this
would help bring the public more directly into the process.

7. D. Anne noted that the NCC planning committee would like to plan a resilience summit to discuss which
strategies are available to the Town.

8. Attendees, Chuck, and Holly briefly discussed the June 2019 symposium. D. Anne noted that the keynote
speaker had been announced.

9. Upon conclusion, Chuck noted that comments should be submitted to his email address by the middle of
next week (April 3, 2019).



Written comments received for the MVP Workshop Report:
(Some comments were edited for brevity and clarity)

Emily Molden, emily@nantucketlandcouncil.org

| encourage increased focus on Nantucket's management of coastal wetland resource areas, such as
salt marshes, as a way to build resiliency into our landscapes.

| also wanted to make sure there was enough focus included on the need for stormwater
infrastructure upgrades

Sarah Bois, PhD, stbois@lInf.org

Comments submitted by Dr. Sarah Bois, Director of Research and Education, Linda Loring Nature

Foundation

| understand that this report is a draft and represents the findings of the January meeting in which |

participated. | also understand that this report and the opinions of the participants are being used as

a basis for prioritizing grant requests from the state. There were many different members of the

community present, with people representing different interests and varying areas of expertise. | am

concerned about the weight that has been given to what amounts to opinions. In a general sense, |

think the vulnerabilities, hazards, and assets all need to be supported by data and references. It is

important to get public opinion, but for something as important and complex as coastal resiliency,

we need to have data and information before moving forward with actions.

| also do not feel that this report has been properly circulated to the group of participants at the

January workshop. In the future, the Town of Nantucket (TON) needs to do a better job of following-

up with participants, transparency of projects, and general information sharing regarding issues of

climate change and coastal resiliency. Doing so would avoid duplication of efforts and potentially

allow the TON to tap into local expertise and interested parties.

More specific comments are as follows:

0 p. 8 When discussing key assets and systems, it is important to note that this list is by no
means exhaustive. We need room in this document to add assets that were not brought up
during the January meeting. Additional data should be used to support the list in Table 3. A
map of these key infrastructure assets highlighted (roads, docks, airport, etc.) would help
identify key locations with multiple assets to protect.
O p. 10 Under “Terrestrial Resources”, there is actually >50% of the island under conservation.

A list of conservation groups (land trusts) may also be useful to include. It is important to
note that most of the conservation land, while open to the public is, in fact, privately owned
(Nantucket Conservation Foundation, for example). This may be important moving forward
with resiliency actions as the TON will need to work with the various landowners should
action need to be taken. In addition to the amount of conservation land, we need to mention
the rarity of the types of land cover that exists on Nantucket as well as the amount of priority
habitat as identified by the State. These data are all available on the Mass Natural Heritage
and Endangered Species Program website (https://www.mass.gov/service-details/natural-
heritage-gis-resources). Losing these species and/or habitats would mean a loss for the state
and, in some cases, global biodiversity. We cannot underestimate these resources as assets
to protect.


mailto:emily@nantucketlandcouncil.org
mailto:stbois@llnf.org

p. 14. Environment. As a vulnerability, the environment is given short shrift in this report. |
mentioned above the specifics of rare species, priority habitat, and biodiversity. The open
space and conservation land are also big economic drivers for the island.

p. 14 Disadvantaged groups. During the public presentation, this vulnerable group was
downplayed as not being as significant as in other communities in Massachusetts. Looking at
the data the school system has, we can see that Nantucket has some of the highest language
diversity in the state. Not only are there many non-English speakers, it is much more than
just Spanish. | do not think we can afford to downplay this major component to the
Nantucket population — especially in the sense of vulnerability. These numbers are readily
available through the Nantucket public school system.

p. 16 Strengths. Natural Resources. In this section, | think it needs to be emphasized that the
sheer amount of open space and conservation land is, itself, an asset. We have less
impervious surfaces than in other areas allowing for better filtration of storm water, storm
surge, and other effects of climate change. The authors do not seem to have an
understanding of Nantucket’s wetlands. There are many local experts with vast knowledge of
the freshwater and saltwater wetlands on the island and how they function in the various
parts of the island. We have detailed information about ownership, conservation status,
health of individual marshes, and ecosystem functions. | think it is vitally important to include
more information about Nantucket wetlands in this report.

Again, | think it needs to be mentioned that our natural resources are huge economic drivers
for the island for multiple reasons (e.g. birdwatching, hiking, boating, fishing, swimming,
aquaculture, surfing, environmental education, etc.). They are an asset for their ecosystem
services, aesthetic beauty, and provide the livelihood for many islanders.

Recommendations. | am concerned that even though the group identified 10 actions, only
five are being pursued for action by the TON.

As part of resiliency coordination, some aspects of priority #8 should be put into that
position. For example, that person should research experts in the field of coastal resiliency,
perhaps in the form of a literature review, and keep up to date on what other communities
are doing.

Priority #3 is one of the highest rated priority, and yet, it is not given very much
consideration in the report. | think the title should read more than just “restoration” as that
does not encompass what was discussed. Tidal Wetland Protection and Restoration may be
more appropriate. The emphasis should be on how we protect the asset we have (our tidal
marshes), how we restore degraded marshes, and how we mitigate for and provide room for
marshes that will be severely impact by rising sea levels. Again, there is a lot of local
expertise that can be utilized for information and data gathering in this area.

The consultants seemed not as interested or as knowledgeable about natural resources and,
as such, these aspects of the report are short and lack details. Since this document
represents an outline for grant writing and prioritization of town monies, | think the
mentions of natural resources need to be expanded with more information.

p. 21 “Cormac Coulter” should be “Cormac Collier”



Kelly Omand, kaomand@gmail.com

| have been following the Coastal Resiliency process with both personal interest and as an ecologist
for the Nantucket Conservation Foundation. I've been living on island (Surfside Dr, Rugged Rd, and
now Kelley Rd in Polpis) and working for the NCF Science & Stewardship Department for just over 11
years. As a field ecologist, I've been observing a lot of local changes with increasing temps, rain
events, changes in plant and animal phenology, erosion and coastal change/sea level rise. It is good
to see that we are having this discussion become more mainstream so the general public can better
understand what is going on and our options to deal with problems

| attended one of the early workshops (last June?) and would have attended the release of this more
detailed report but didn't hear about it until after the fact. So, | wanted to send some comments on
what I've seen of the process, the report, and some feedback as a local ecologist and a “washashore”
resident.

Completing this initial phase of the process to be able to obtain grant funding is so important. I'm
hoping that in the development of the CRP there will be a strong emphasis on scientific background,
like using shoreline change data and expertise provided by the state, and obtaining more offshore
mapping and sand budget data to understand what is going on with the immediate shoreline and
mitigate risks. Hopefully there are a lot of “low hanging fruit” options that the town can fold into
existing road repair and infrastructure plans so that we can get a head start at making innovative
fixes. The Folgers Marsh and Sesachacha Pond sections of Polpis Rd come to mind as cases where
redesign and update of the road and using the back marsh and associated wetlands as overflow with
healthy plant communities will be very helpful.

All the conservation and research orgs on the island are following these developments and we would
love to provide archived data as well as local expertise. There are also many areas where we could
potentially collect new datasets or team up with the town to analyze data. My specialty is plant
ecology including native plant landscaping, restoration, and invasive plant management, issues that
are all relevant to managing our natural areas for resilience in times of change. We are so fortunate
to have open conservation land in many key parts of the island that can help us face these challenges
thoughtfully and proactively.

One comment specifically on the report, page 10, Coastal Resources. There is no “Shawmut
Coastline” on Nantucket as far as | can tell. It's not a name in current usage, and | haven’t found it on
the 1869 Ewer map of Nantucket so | don't think it's historical either. | wonder if this was a carryover
from a table used on another report? Maybe Boston?

| hope that any future public meetings will be publicized more widely so that | can continue to follow
this process and be involved as a citizen and as as an ecologist. An email blast notifying past
commenters or people who have signed up as attendees at meetings, and a Town social media blast
would be very helpful in keeping a cross-section of the public involved. Things are so busy and it is
hard to keep track of everything.

Seth Engelbourg, sengelbourg@I|Inf.org

| applaud the town in taking proactive steps with regards to resiliency, vulnerability, and climate
change. However, | feel that the report generated is lacking severely with regards to natural
processes and ecosystem-level effects. The third highest action item outlined is Tidal Wetland
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Restoration, yet only a vague paragraph indicating a strategy to restore and preserve this asset, has
been included in the report. This section needs to be greatly expanded to suggest who will be
responsible for creating and administering this strategy, what funding sources are available, and how
the Town will address the real estate, infrastructural, and economic challenges of inland migration
due to sea level rise as the report states. There also is a lack of discussion regarding the benefit of
protecting and restoring non-wetland ecosystems. Particularly on an island that sees drastic coastal
change, it is important to put aside as much open space as possible to plan for future contingencies
while also conserving our native ecosystems. Lastly, many of the conservation organizations already
are protecting wetlands. Since much of our coastal and tidal land is private, it is important to engage
and/or formally designate a non-profit leader in the process through a public-private partnership.

| also believe that this process places an overwhelming amount of emphasis on community opinion,
rather than expert advice, engineering plans, and fiscal studies. Although the wishes of the identified
stakeholders are valid, only a small percentage of them have a scientific background. It is important
to involve other people with varying expertise, for instance energy, first response, etc. as this process
has done, but | would have rather seen the possible action items constrained by feasibility as
determined by experts in vulnerability and climate change planning. | do appreciate that the
appendices included many well-researched figures and tables, however | feel that there is a
disconnect between this data and the directives of the report.

| acknowledge that completing this process qualifies Nantucket as an MVP community with increased
access to grant opportunities, however | am concerned that the findings generated in this report will
be overrepresented or constrain the approach the Town takes towards effective resiliency planning.
This document, which reflects the will of the people, may be used as a supplement to scientifically
rigorous climate change and/or resiliency research but should not be used in place of it. As someone
who holds an MS in Environmental Conservation with a concentration in Water Resources and
Sustainability, | urge the Town to base their planning decisions on science rather than collective
opinion.

Jennifer Karberg, PhD, jkarberg@nantucketconservation.org

The most important part of the plan is, of course the Action Items as these provide us leverage for
grant applications, so I’'m listed comments on that first and these comments are based on the actual
discussion at the January meeting. Following that are comments that will hopefully provide more
accuracy to statements made in the plan.

Table 4: Top 10 Actions (pg: 17)

0 Ranked 3rd is Wetland Restoration which is a key component to providing community and coastal
resiliency but this recommendation as written in the plan is very sparse compared to the
discussion and recommendations made at the meeting. Recommendations within this heading
should include:
= |dentify all current wetlands and potential wetland areas within coastal and flood zones. Town

is a priority but other areas with infrastructure are important as well.
= |dentify ways to increase functionality of current wetlands to mitigate flood areas and storm
surge locations.
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= |dentify places to create wetlands and/or open natural areas that will buffer storm surges and
coastal flooding. Open natural areas can include grass parks that will retain flood waters
during high tide events and storm surges (examples include the Land Bank park on Easy St).
= |dentify and protect current open, undeveloped areas that can be used to retain and mitigate
flood waters.
e Vulnerabilities (pg: 14)

0 The Environmental Section of this was very broad brush and pared down compared to the
information provided in the other sections and particularly compared to the discussions that were
presented in the meeting. To capture both the discussion and the importance of environmental
resources to the economy of Nantucket and as a resource to mitigate coastal vulnerability | would
recommend adding more information under headings to this section:

= Coastal Wetlands: Discuss the importance of salt marshes to mitigate storm surge and
provide habitat to support Nantucket’s fisheries. Vulnerability to sea level rise and severe
storms. Loss from development and a limitation of this habitat to respond to sea level rise
through migration due to surrounding development.

= Rare Resources: Nantucket is home to federal and state-list rare plants, wildlife and insects
as well as home to unique and globally rare habitats. Many of these places are located along
the shore and in areas vulnerable to many of the hazards listed in this plan. In some cases,
the Town and local homeowners are mandated by federal law to protect these resources.

=  Fisheries and Shellfish: These industries are both historically and currently important for
Nantucket. Direct impacts to these resource areas come through impacts to our harbors
through run off, over development, non-point source pollution as well as habitat destruction.
Often loss of coastal habitats such as salt marshes and coastal wetlands can have strong
negative impacts on fisheries and shellfish populations.

e Comments on the broad plan for both clarity and accuracy as it related to Nantucket specific events,
locations and natural resources.

0 Pg4: Recent Hazard Events: The top paragraph of the page outlines hazards experienced as a result
of the October 2017 storm, particularly on the West End of Nantucket and there are some
inaccuracies in presenting the impacts of that storm. The storm did not “erode a channel that
exposed Millie’s bridge and its embankment to scour”. Rather, extreme sand displacement filled in
the pond and covered existing salt marsh causing daily tides to shift closer to the southwestern
side of Millie’s Bridge”. Additionally, the bridge is not “more vulnerable to direct wave action”.
There is very little wave action on this area of Hither Creek even during storm events. It is, however
now exposed to daily tidal fluctuations which may lead to scour although that has not yet been
observed.

0 The rest of this paragraph goes on to discuss movement of houses resulting from erosion. This
would be better served and better represent the discussion from the meeting by moving all of this
to a new bullet section under Other Hazard Concerns. This bullet could focus on Coastal erosion
impacting houses, roads and other infrastructure around the island.

0 Pg 8: The paragraph that highlights Downtown as the primary area of geographical concern needs
to state that seas-level rise is one of the primary hazards.

e Table 3: Hazard-Relevant Assets and Systems
0 The Roads section is missing Wauwinet Rd and Madaket Rd



O The Bridges section should be Bridges/Culverts as many of those areas identified are not actually
bridges. Additionally, Eel Point Rd is mentioned? No bridges or culverts on Eel Point rd.

O Sea Level Rise needs to be added as a Hazard Threat to the following Assets or System: Ferries,
Airport, Wildlife, and Historic/Cultural Resources. Coastal Flooding should be d to Great Ponds.

0 The Asset: Solid Waste is confusing as this term is often used to refer to sewage. We would be
better served using Trash/Recycling Streams

0 Coastal Water resources: Nantucket Harbor should be listed.

0 Fisheries and Shellfish should list all of Nantucket Harbor and Madaket Harbor as important island
resources. Additionally, our near shore areas as well.

0 Coastal Resources should list Sever storms as a Hazard Threat. Additionally, some specific
locations are missing or non-existent. Shawmut Coastline does not exist on Nantucket. Monomoy,
Shawkemo, Polpis and Coatue Coastlines can be removed and consolidated into Nantucket, Polpis
and Madaket Harbor coastal areas. Additionally, Coastal sandplain grasslands (Nantucket’s
globally rare grasslands) should be added as a Coastal Resource.

0 The Asset Wildlife should be Rare Wildlife and Plants and should include rare birds, insects, and
plants at both the state and federal level.

Burton Balkind
e | wasn't able to attend the workshop in January, and tonight’s presentation was very informative and

the community feedback seemed on point. | particularly liked the 5 top priorities actions that were
presented tonight.

Attendees at the MVP Listening Session

.3/2?/_/]7 SHCUNY AT A__E-‘j“ - o

ﬁut’“f BAUNS — PLUS

G, (y £8 / R o '/}f)/ N -
l(a e (0 Gamy if'i""ﬁ =L ORI
Wy kr_\ _ - “-~-:'1_,'::’j','>i“i Loving  Notioe T LAy '!"l"l.'r.‘,ﬁi i
§ £ ,ﬁ_t'fZLu be Q< s v\? L/p Boa Zﬂ_ 7 S—L (Lgi’iff_‘ ==
. (\’)\C'\( !,1 /'f""”-l]v ~‘,—-+Fijf (3 Gl ".‘-’\).{.'*\,:—\ Casy I
- l;: 2lon & Ll T Seaths Loay e 27 S BN |
_ Plose pille =~ RO o Bbidvmne 0 . -
el ) T Akf'_.ﬂnw fe f—“/wi"‘lk Fexy = Nowdveket Coussness by 2z
e ol o o

.,-

] I I » A
lu‘* _.' R S s | |4
i l in qa.if_}.:il Z oA beAsS Lo II‘LU, 1 "\ uL’ s ,;,um '1-3,_1 m 1,{.‘ ]
Al -

3 l'.-""?.,\.'._.-,_.-._.l;‘r}: v ot [t 3

'L-;.

S L e L AT 2 T 1.

"7 r|J"1 |I



	Table of Contents
	Tables
	Appendices

	Overview
	Community Resilience Building Workshop

	Hazards
	Recent Hazard Events
	Other Hazard Concerns
	Top Hazards

	Strengths and Vulnerabilities
	Key Assets and Systems
	Vulnerabilities
	Infrastructure
	Road Network
	Connection to the Mainland
	Electric Utilities
	Water and Wastewater Utilities
	Municipal Fleet
	Municipal Facilities

	Environmental
	Social and Cultural
	Disadvantaged Groups
	Historic Resources
	Economy


	Strengths and Assets
	Emergency Service Facilities
	Local Knowledge, Engagement, and Institutions
	Social Services
	Natural Resources


	Recommendations to Improve Resilience
	Top Priorities to Improve Resilience
	1. Resiliency Coordination
	2. Isolation from the Mainland
	3. Tidal Wetland Protection and Restoration
	4. Historic Preservation Guidelines
	5. Infrastructure Resiliency Plan


	Conclusions and Next Steps
	Acknowledgements
	January CRB Workshop Participants:
	Citation
	CRB Workshop Project Team
	Special Acknowledgements

	Opening Presentation
	Resource Packet
	Base Maps Used for the Participatory Mapping Exercise
	Completed Participatory Maps
	Completed Risk Matrices
	High Priority Recommendations Identified by Small Groups
	Sticky-Dot Voting Boards
	Listening Session Presentation
	Listening Session Notes and Comments
	Blank Page
	Blank Page
	Blank Page
	Appendix G_StickyDotVoting.pdf
	IMG_8874
	IMG_8875
	IMG_8876
	IMG_8877
	IMG_8878

	Blank Page
	Appendix F_High Priority Actions of Small Teams.pdf
	High Priority Recommendations
	High Priority Recommendations
	High Priority Recommendations

	Blank Page
	Appendix E_Matrices.pdf
	IMG_2793
	IMG_2794
	IMG_2795
	IMG_2796
	IMG_2797
	IMG_2798
	IMG_2799
	IMG_2800
	IMG_2801

	Blank Page
	Appendix D_Completed Maps.pdf
	IMG_2790.pdf
	IMG_2791.pdf
	IMG_2792.pdf

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



