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Ac Overview

The need for municipalities, regional planning
organizations, states, and federal agencies to
plan for increased resilience and adaptation
to extreme weather events and climate
changes is evident, particularly in coastal
communities. Cape Cod has already begun
to experience the effects of changing climate
conditions and associated natural hazards,
including sea level rise and extreme weather
events. The strong nor'easters of 2018
unleashed a new sense of urgency to act.
Massachusetts Governor Baker's Executive
Order 569 aims to provide communities

with technical support, climate change

data, and planning tools to identify natural
hazards and develop strategies to improve

resilience. This resulted in the Massachusetts
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Municipal Vulnerability Preparedness (MVP)
program, which provides communities with
funding to identify vulnerabilities and develop
plans to specifically increase resilience to

climate change.

The Town of Dennis recognized that it has
the potential to be impacted by climate
change and a wide range of natural hazards,
presenting certain risks to life and property
in the town. With 63 miles of shoreline and
natural resource areas, Dennis is at risk of
increased flooding due to rising sea levels,
more intense coastal storms, and increased
coastal erosion, which could impact its
seasonal economy. Together with flooding,

Dennis’ future will likely include more

frequent heat waves and droughts, which
could increase the risk of wildfires. These
risks threaten not only Dennis’ economy and
natural landscapes and resources, but also
the people who live and visit Dennis and the

infrastructure they rely on.

The Town of Dennis is home to scenic
historic villages and business districts. With

a year-round population of about 14,000
people that swells in the summertime, the
Town also has large areas of suburban
residential and commercial development.
Dennis is known for its numerous beaches
that lie on Nantucket Sound to the south and
Cape Cod Bay to the north, which are key

attractions for residents and visitors alike.



Dennis is a popular summer resort and
tourism is one of the primary sources of
economic activity. While changes in the
seasons due to climate change, such as

a longer summer season and warmer
winters, may serve to lengthen Dennis’
tourist season and provide the potential

for greater economic activity, the potential
negative impacts of climate change on the
town’s beaches, marshes, and other natural
and recreational assets may outweigh any
benefits of an extended tourist season. In
addition, tourist infrastructure in flood-prone
areas, such as roadways and parking lots
along the coast, is vulnerable to sea level
rise and coastal storms. Further, the town'’s
tax base could be negatively impacted as
thousands of Dennis’ homes and properties
are located in areas at risk from flooding and
sea level rise. This includes some of the most
expensive properties in town, but also within
the flood zone in Dennis is an Environmental

Justice Area.

DENNIS COMMUNITY RESILIENCE BUILDING WORKSHOP

The Town is committed to taking a
comprehensive approach to its planning
efforts. With a $20,000 grant from the
Massachusetts Executive Office of Energy
and Environmental Affairs MVP Program, the
Town of Dennis contracted with certified MVP
providers from the Cape Cod Commission
and Woods Hole Sea Grant & Cape Cod
Cooperative Extension (the “project team”)
to conduct the Community Resilience
Building workshop, key to becoming an MVP

designated community.

With the Town Planner Daniel J. Fortier

as the lead, the Town established a Core
Team of town staff to help prepare for and
conduct the workshop. In addition to the
Town Planner, the Core Team included
representatives from Police, Fire, Department
of Health, Department of Public Works, the
Conservation Program, the Department

of Natural Resources, and Administration
among others. For a complete list of Dennis
Core Team members, See Project Team
Members on page 17. The Project Team

held a kickoff meeting with the Core Team

in September 2019 to review the project
scope, discuss ways to engage stakeholders
to participate, and begin preparations for
the workshop. This early meeting with the
Core Team helped to identify a broad range
of interests and provided an opportunity to
brainstorm potential stakeholders to invite
to the workshop. The group discussed ways
to engage participants, including a webpage
and email invitations to town boards and
others. This meeting was also used to
discuss background materials needed for
the workshop such as the basemaps and

PowerPoint presentation.

Following the first meeting, the project team
worked on developing drafts of workshop
materials and assisting the Core Team with
outreach to stakeholders. Members of the
Core Team and Project Team met again in
November to discuss the draft workshop
materials, identify any needed refinements,
and to go over workshop logistics. At this
meeting, the Core and Project Team reviewed
a draft presentation for the workshop that

would help educate stakeholders about the
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purpose of the MVP planning effort, provide
resource data, maps, and information on
climate change and other hazards facing
the town, and to help prepare workshop
attendees for the small group breakouts.
The group discussed refinements to the
presentation including providing some

additional data on hazards.

Several weeks before the workshop the
Town sought community and stakeholder
participation through invitations to local
board and committee members. The Town
also created a webpage on the Town website
with information about the workshop,
including a public invitation to participate and
a brief survey for those who were interested.
The website also provided a link to the Cape
Cod Commission storymap to help prepare
and inform community members about
hazards prior to the workshop. The workshop

was also publicized through a variety of
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channels, including a post on the Town's
planning blog, social media, and coverage in

local news outlets.

The goal of the workshop was to identify
existing and future infrastructural, societal,
and environmental vulnerabilities resulting
from natural hazards and changing climate
conditions and to collect, develop, and
prioritize municipal and community response
actions. The Workshop's central objectives

were to:

B Define top local natural and climate-
related hazards of concern

B [dentify existing and future strengths and
vulnerabilities within the community

B Develop prioritized actions for the
Community to improve their resilience

B [dentify immediate opportunities
to collaboratively advance actions
to increase resilience.,

The workshop was held on November
15,2019, in one eight-hour session

and conducted in accordance with
Community Resilience Building (CRB)
guidance.” In addition to the Project Team
members, approximately 34 stakeholders
participated in the workshops, including
Town department staff, Town board and
committee members, public safety officials,

residents, and local business owners.

This report provides a summary of the
concerns, ideas, and priorities shared

by these participants during Dennis’

CRB workshop. The summary of findings
described in this report, including those
that concern the evolving nature of risk
assessment and associated action, are
compiled from comments, discussion, and
brainstorming from workshop participants

and Core Team members.

1 Community Resilience Building guidance:
www.communityresiliencebuilding.or



https://dennismaplanningdept.wordpress.com/category/municipal-vulnerability-plan/
http://www.communityresiliencebuilding.org

Hazards, Concerns, and Strengths

TOP HAZARDS,
COMMUNITY
STRENGTHS, AND
VULNERABLE ASSETS

The morning session of the workshop
focused on identifying top hazards,
vulnerabilities, and strengths. The day began
with a presentation providing an overview
of the MVP program and the workshop's
goals before delving into the hazards facing
Dennis. Greg Berman, Coastal Processes
Specialist with the Woods Hole Sea Grant
& Cape Cod Cooperative Extension, gave

a PowerPoint presentation on the top
vulnerabilities and hazards identified by

the State, regional vulnerabilities and

hazards, and climate change projections
in Massachusetts with data from the
Climate Change Clearing House for the

Commonwealth (www.resilientma.org) (see

Appendix for the presentation). During

the morning portion of the workshop,
participants learned about and discussed
locally relevant climate hazards including, but
not limited to:

B Coastal erosion

B Flooding

B Hurricanes

B Nor'easters

B Sea level rise

B Severe winter weather

B Drought

B Fire (Wild)

Workshop participants divided into four
groups (A, B, C, and D) and were joined by a
project team member, acting as facilitator,
and a Cape Cod Commission staff member
acting as a scribe. Basemaps with critical
town information such as infrastructure,
floodplains, conservation land, evacuation
routes, and critical facilities were placed at
each table (see Appendix) and computers
with the online storymap and Climate
Change Clearinghouse were also available for
stakeholders to use. The combination of the
risk matrix and basemaps provided decision

support and risk visualization to enable
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stakeholders to identify the community's top
hazards and strengths and vulnerabilities.
During the morning, each table worked on
its own risk matrix through facilitated “small
team” exercises, coming together later in the

morning to hear from one another.

TOP HAZARDS

Using the basemaps and storymap resources
as a guide, each small team engaged in

a facilitated discussion to identify what it
considered to be the four hazards that pose
the greatest current and future threats

to Dennis. To help each group determine
the priority hazards, facilitators asked
participants to consider where, how often,
and in what ways hazards have impacted
the community; what hazards are impacting
the community currently; what effects

these hazards will have in the future; what
is exposed to hazards and climate threats;
what have been the impacts to municipal
operations and budgets, planning and
mitigation efforts; and other concerns/

considerations related to impacts.

8 | SUMMARY OF FINDINGS

Workshop participants identified the
following as the top priority hazards through

their small groups:

B Flooding/Sea level rise

B Severe weather/Storms (including
wind, nor'easters, hurricanes)

B Erosion

B Drought/Wildfire

Flooding and Sea Level Rise were identified
as having a significant direct impact on

the Town of Dennis both currently and in
the recent past, particularly the impact of
flooding on regional and local roadways.
The groups identified Routes 6A and 28,
Dr. Bottero Road, New Boston Road, South
Street, Lighthouse Street, and south-side low-
lying areas as being particularly vulnerable.
The groups also noted the large number
of homes and businesses located within
the floodplain and SLOSH zones, including
an Environmental Justice area, as well as
culverts, marshes, harbors (Sesuit and Bass

River), and other infrastructure such as septic

systems and key bridges in town (Lower
County Road, Dennis Port bridges) vulnerable

to storm-related and sea level rise flooding.

Storms and severe weather such as
nor'easters and hurricanes were also
identified as a major concern for the
community as these events result in power
outages and downed tree limbs, which can
impede access to residents and businesses,
and place a strain on public safety resources

and personnel.

Coastal erosion was another priority

hazard as it impacts beaches, parking lots
that serve these beaches, and numerous
private properties. Maintaining access to
local beaches presents natural resource
concerns and is an economic priority for the

community.

Drought and wildfire risk were also identified
as a threat in areas of town where there

are large woodlands or open meadows with
tinder build-up and proximate to densely

populated areas.



AREAS OF CONCERN

Following the discussion of hazards, each
small team identified infrastructural, societal,
and environmental community vulnerabilities
and strengths, including town, state, and
private assets. While specific locations and
features were identified during the workshop,
they can more broadly be grouped into the

following categories.

Roadways, Bridges, and Culverts
There are many low-lying roads in the town
that presently flood during storm events;
bridges and culverts that are undersized
and flood; access to several neighborhoods
including senior housing may be affected

by flooding; and evacuation routes may be

impassable during flood/storm events.

Coastal Infrastructure

Beaches, coastal parking lots, and harbor/
maritime infrastructure for recreation,
aquaculture, and fishing, may be affected by
sea level rise, flooding from storms, and/or

coastal erosion.

DENNIS COMMUNITY RESILIENCE BUILDING WORKSHOP

Other Infrastructure

Above-ground electrical and other utilities,
including telecommunications, are vulnerable
to damage and outages from storms or

high winds; septic systems are vulnerable
during flooding; stormwater systems may

be inadequate/undersized for current and

future storm events.

Social

Homes and septic systems, and some private
wells are located within the floodplain and
may be vulnerable to flooding and erosion;
vulnerable populations, including seniors,
and Environmental Justice communities are
also located within the floodplain and may be
vulnerable to risks from storms and flooding/
sea level rise; some areas may become
isolated with sea level rise and flooding;
elderly and vulnerable populations may be
unable to access medical care during storm

and flooding events.

Natural Systems and Open
Spaces

Salt marshes can provide floodwater storage
but are also vulnerable areas; sediment
supply and management, including ensuring
adequate navigation channels, may be
vulnerable to erosion and changes in the
coastline; the water quality of both salt

and fresh water bodies, including ponds

and drinking water is potentially at risk

from flooding and sea level rise impacts

to infrastructure and a lack of adequate
stormwater infrastructure; displacement

or development of wildlife habitat and
corridors may increase risks from storms
and flooding; fire management is needed

for several open spaces in town which may
become susceptible to wildfire with drought;
invasive species and algal blooms need to be
managed; changes in climate could lead to

increased insects and pests.
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CURRENT CONCERNS
AND CHALLENGES
PRESENTED BY
HAZARDS AND
CLIMATE CHANGE

The Nantucket Sound shoreline is very
vulnerable to tropical storms, which are
relatively low frequency but can be highly
destructive. Additionally, as little as three feet
of sea level rise may permanently inundate
sections of this shoreline (for example, West
Dennis Beach and Sea Street Beach). The
Cape Cod Bay shoreline experiences a much
larger tide range and the relatively frequent
winter storms are eroding coastal landforms
across this area (for example Chapin Beach
and Corporation Beach). Coastal bank
erosion has permanently removed sections
of upland property; at the same time, this
erosion has provided the material for dune

and beach recovery.
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Flooding of the Cape Cod Bay shoreline
occurred during the winter storms of 2018.
The winter storm of January 4th and 5th,
2018 is the new record-breaking water level
(Boston Tide Gauge), having exceeded the
previous record (Winter storm of 1978) by 2
inches. The tide gauge record shows about
4.5 inches of sea level rise during the time
between these two storms, meaning that
the reason 2018 was a record-breaking
event was due to sea level rise. Another
anomaly was the series of winter storms

in early March 2018. The storm surge was
1-2 feet for over a week, which weakened
many coastal resource areas and resulted
in significant erosion. There are concerns
that both long-duration and high water-level

storms will be the “new normal.”

Primary climate and natural hazards
identified by the participants included sea
level rise, flooding, storms, and drought.
Dennis has been impacted by Nor'easters
for decades, but in recent years storm

frequency and intensity have increased. In

addition to Nor'easters, several participants
noted concern about hurricanes, which can
have different impacts than a nor'easter.
Participants identified areas where

flooding already impacts local roadways,

and expressed concern about anticipated
flooding along Routes 6A and 28, significant
east/west routes. Participants also expressed
concern about storms resulting in downed
utility lines, downed communication

lines, and downed trees and limbs across
roadways hampering access/egress and
communication during storm events. Erosion
was also a concern, though there were fewer
specific examples of erosion impacts than
there were of flooding. Looking forward,
participants also recognized that sea level
rise may only exacerbate flooding and

other impacts in areas throughout town.
Participants also noted that with changes in
climate that could result in more drought, the
chance for wildfire could increase, especially
in some identified conservation and open
space areas throughout town which are

bordered by neighborhoods.



SPECIFIC CATEGORIES
OF CONCERNS AND
CHALLENGES

Low-Lying Infrastructure

There are many low-lying roads in town
(many noted on the maps, see Appendix),
including portions of Route 6A, Route 28,
South Street, Bridge Street, New Boston
Road, Dr. Bottero Road, and Lower County
Road. Undersized culverts and bridges
associated with these roads and at other
locations are also vulnerabilities. The group
noted that the south side of town including
the Environmental Justice community is

particularly vulnerable to flooding.

Emergency Access and Isolation
All of the small discussion groups identified
several populations under threat from the
top hazards, including many neighborhoods
that either currently experience flooding or
are likely to in the future making access to/
from these communities challenging. The
entire Environmental Justice community in

the south side of town was identified as very

DENNIS COMMUNITY RESILIENCE BUILDING WORKSHOP

vulnerable to flooding, as were the Fingers on
the south side, Dennis Port, and some areas

near Sesuit Creek (on the north side of town).

As with all Cape Cod communities, Dennis
has a significant senior population. Forest
Hills, Forest Pines, and Antonelli Circle were
identified as areas where many residents

are older and may need assistance during
flooding or intense weather events as they
may have difficulty moving around during
these events and may be confined to a home
with limited food, water, medical supplies,

and heating and cooling.

Seasonal residents and visitors were also
identified as vulnerable as they may not
receive the same emergency preparedness
communications as year-round residents
and are less likely to be prepared or
understand how to best respond. It was also
identified that there is a lack of organized
neighborhood networking/groups, the
presence of which may help in dealing with

storm or flooding events.

Threats to the Environment
Septic systems and stormwater systems
could be vulnerable to flooding, either fresh
or salt, and could fail, contributing to the
nitrogen loading challenges in the bays

and estuaries that the town already faces.
The coastal resource areas on the north
and south sides of town can mitigate the
impacts of storms and flooding but are also
vulnerable to the effects of severe weather,
erosion, and sea level rise. Participants
identified erosion of beaches as a significant
concern as well as a need for sediment
supply management. Additionally, while

salt marshes can mitigate flooding and sea
level rise, they were identified as currently
vulnerable, with a need to allow them to
migrate with sea level rise. Participants
were also concerned about impacts to town
beaches including West Dennis, Corporation,
and Chapin beaches. Wildfire risk elevated
due to buildup of fuel loads in Dennis’
woodlands and marshes, and the potential
for greater drought in the future, was a
concern both for the environment and the

people living in neighborhoods nearby.
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Telecommunications/Utilities
Most of Dennis is served by above ground
utilities, which can become incapacitated
during and following storm events.

Without power, residents may lose access
to heat, food may spoil, and without
telecommunications, it can be difficult to
know if a household is okay or in need of
help. Especially with vulnerable and elderly
populations that may be more likely to need
assistance, maintaining communications
and contact can be vital. Recent storms have
highlighted the fragility of both the power
supply and delivery infrastructure, as well as

telecommunications.

CURRENT STRENGTHS
AND ASSETS

The small groups identified numerous
strengths and assets within the community

for improving local and regional resilience to
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climate change and hazard impacts. Some
of the strengths were also considered to be

vulnerable as well.

Emergency Services

Dennis’ emergency responders,
communications, and shelters were identified
as strengths of the community. The Town
operates a CodeRED system that enables
town officials to send out notifications of
emergencies to all users who have signed
up for the service. This is an effective means
of communication but is limited by the fact
that only those who have signed up will get
the notifications. Additionally, the location of
the police and fire stations within town were

identified as strengths.

Natural Assets

The natural environment, including

town beaches, waterways, ponds, and
conservation areas are a significant draw
to residents and visitors in Dennis and

all provide buffering from storm events.

Participants noted that the town's marshes
are community strengths, as they help
absorb floodwaters and potentially sea

level rise. Fishing and shellfishing and the
maritime culture in general, as well as water-
based recreation and tourism, are also
community assets, though it was noted that
these are potentially vulnerable to impacts
from climate change and severe storms. The
Conservation Commission and Conservation
Trust staff, and funding for conservation were

also noted as strengths.

Resilient Infrastructure

Participants noted some infrastructure as
strengths for Dennis. This included harbors;
the Bridge Street culvert, which allows marsh
migration; Dr. Bottero Road, which while
vulnerable, is also an asset to the community
and will be more resilient when planned
work is implemented; coastal engineering
structures such as jetties; and tight tanks for

septic systems in vulnerable areas.



TOP
RECOMMENDATIONS
TO IMPROVE
RESILIENCE

The afternoon portion of the workshop
focused on participants working in their
small groups to develop actions that would
help mitigate the town’s vulnerabilities and
capitalize on its strengths to help make
Dennis more resilient to the top hazards
identified that morning. Working in the same

small groups as the morning, participants:

Generated potential actions

to reduce vulnerabilities and
reinforce the strengths identified

during the morning session

Considered whether the identified
actions address more than one top
hazard, are intermediate steps, or

strengthen existing initiatives

Prioritized actions and differentiated
them as short-term, long-

term, and ongoing; and

Identified their top five actions
to improve resilience to the

top hazards in Dennis.

The top recommendations reported out of

the four small groups included the following:

1.

Conduct assessment of bridge

conditions relative to vulnerability

Strengthen conservation

commission regulations

Expand and implement town-

wide dredging plan

Review regulations on development/

redevelopment in the floodplain

Community safety including
evaluation of shelters and

communications adequacy
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10.

11.

12.

13.

14.

14 |

Develop public education

plan for evacuation

Communication, education, and
outreach for shelter in place and

marina management (fridge magnets)

Assessment of vulnerable
roadways: prioritize, design, and

implement (combined with #9)

Low lying road assessment
(combined with #8)

Barrier beach protection

through renourishment

Assessment and prioritization

of stormwater infrastructure

Study, evaluate, and implement

strategies for culverts town-wide

Stormtide pathways analysis for the
south side (combined with #14)

Floodway on south side ID: ID the
most critical paths to protect against
flooding (combined with #13)
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15. Take appropriate action from Dr. Bottero

Road report (combined with #16)

16. Dr. Bottero Road Critical Case: Continue
with the ongoing study and design
and proceed with implementing
recommended action. Best case:
long term success; worst case:
discover any shortcomings to improve

resiliency. (combined with #15)
17. Fire management plan

18. Conservation land funding: statement
of support from Town of Dennis to
maintain or increase funding and
purchase of land supporting climate

concerns, e.g., marsh, drainage areas

19. Powerlines/telecommunications
vegetation assessment and
management utilizing drone technology
(quick to evaluate issue locations to
increase potential public safety during

storm events) (combined with #20)

20. Red tape reduction study: Streamline
permitting to minimize recovery

timeline (combined with #19)

Each small group presented their top priority
actions to the large group and the large
group combined similar actions and then
voted through a dot exercise to identify

the most important actions for Dennis to
improve its resiliency to climate change and
the identified top hazards. The following
actions represent the top recommendations

of the large group, organized by priority.

1. Assessment and prioritization
of stormwater infrastructure

Several groups identified the existing
stormwater infrastructure as vulnerable and/
or inadequate. Given the potential increase
in frequency and intensity of precipitation
events in the future, the large group agreed
it was important to conduct an assessment
of Dennis’ stormwater infrastructure and
identify and prioritize needs to improve its

function and resiliency.



2. Stormtide pathways analysis
for the south side

Given the extensive amount of development
vulnerable to flooding on the south side

of town (the north side of Town is also
vulnerable but is already being analyzed
through a grant), two of the four groups
identified analyzing flooding on the south
side as a top priority and the larger group
agreed. A stormtide pathways or flooding
analysis will identify points of entry for
flooding for the south side of town. These
are low-lying locations determined by GIS
analysis and fieldwork to be the path of least
resistance for the flow of elevated water
levels associated with coastal storm flooding
into developed and vulnerable areas.
Conducting this analysis will help identify key

locations for resiliency projects.

3. Community safety including
evaluation of shelters and
communications adequacy

Three of the four groups identified current
emergency response times, shelters, and

communications as strengths, and these are

DENNIS COMMUNITY RESILIENCE BUILDING WORKSHOP

assets that can be reinforced. An evaluation
of shelters and emergency communications
could identify areas for improvement in these
systems to ensure more people are prepared
for and notified about severe weather events,
reducing the number of people who may be

isolated during such events.

4. Assessment of vulnerable
roadways: prioritize, design, and
implement

Low-lying roadways was a common concern
among all of the groups. Roadways are

key to evacuating people, providing access
for emergency responders, as well as for
everyday travel and services. With several key
roadways in Dennis vulnerable to flooding
and sea level rise already and in the future,
the group identified an assessment of

the vulnerable roadways as a top priority.
The assessment would prioritize the most
vulnerable roads and identify strategies to
improve their resiliency, paving the way for

project design and implementation.

5. Conservation land funding
The final top priority identified by the large
group was conservation land funding. The
existing conservation land in town was
generally identified as a strength but more
conservation land would help Dennis in
mitigating the impacts of climate change.
More conservation land that would, for
example, allow for salt marsh migration,
Create larger natural floodwater storage
areas, and ensure development does not
occur in vulnerable areas, would improve
the town’s resilience to flooding and sea

level rise.

CONCLUSION AND
NEXT STEPS

Following the workshop, the Town of Dennis
continued the MVP certification process by
distributing this report to the public via the
town website, along with a video overview of
the MVP workshop process and outcomes
and a survey to gather further feedback. This
was done in lieu of a public listening session
meeting due to the COVID-19 pandemic. This
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provided an opportunity for any member of
the interested public to learn about the MVP
process and provide feedback about the MVP
workshop and recommended highest priority

actions resulting from the workshop.

Seven people responded to the survey.
Survey respondents could rank their top
priority hazards and top priority actions. Top
priority hazards generally aligned with those
of the workshop participants. Top priority
actions of survey respondents differed
somewhat from the workshop participants,
however given the small number of survey
respondents, this did not result in a change
to the list of the overall top priority actions
the Town will pursue. Full survey responses

and feedback are available in the appendix.

The top priorities from this process will be
integrated into existing local planning efforts.
The Town will consider pursuing grant
funding to implement the priority actions

as appropriate to continue to improve the

Town's resilience to climate change.
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Alicia Messier, GIS Support Specialist
Gerrit Murphy, Recreation Coordinator

Dustin Pineau, Beach and
Recreation Director

Greg Rounseville, Assistant
Town Administrator

Brenda Vazquez, Director,
Council on Aging

CRB PROJECT TEAM (MVP
PROVIDER)

Cape Cod Commission
B Danielle Donahue, Special
Projects Coordinator

B Martha Hevenor, Planner |l

B Heather McElroy, Natural
Resources Manager

B Erin Perry, Deputy Director

B Jessica Rempel, Natural Resources Analyst
B Anne Reynolds, GIS Director

B Chloe Schaefer, Chief Planner

B Michele White, Special
Projects Coordinator

Woods Hole Sea Grant/Cape Cod
Cooperative Extension

B Greg Berman, Coastal Processes Specialist
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Municipal Vulnerability
Preparedness Workshop

9:15 Welcome - Town of Dennis

9:30 Workshop Overview, Introductions, and MVP Program
Background - Chloe Schaefer

TOd ay'S 9:45 Science, Climate Projections, Resources - Greg Berman

Agenda 10:15 Break
10:25 Small Team Exercise
= Team Orientation
= Discuss and ldentify Priority Hazards
= Identify Vulnerable Features and Strengths

TOWN OF DENNIS
NOVEMBER 15, 2019

Mornin g = Prepare for Report-out
12:00 Teams Report on Hazards, Vulnerabilities, Strengths
12:30 Lunch!

1:00 What's Next for MVP - Greg Berman
1:10 Small Team Exercise
= Discuss and Identify Actions

g = Identify Priority and Urgency of Actlons
TOd ay S * Prepare for Report Out * Anne Reynolds - G/s D
Agenda 2:45 Break Project = Chloe Schaefer - Chief Plc
3:00 Small Teams Report on Top Actions Tea m
3:30 Dot Exercise

MVP PROVIDER | CAPE COD COMMISSION
= Martha Hevenor I
= Heather McElroy
= Erin Perry - Dey

MVP PROVIDER | COOPERATIVE EXTENSION

* Greg Berman

3:45 Summary Discussion - Compile Top Actions
Afternoon 4:15 Wrap Up and Next Steps

" TOWN PROJECT MANAGER
4:30 Adjourn

= Daniel Fortier - T

WORKSHOP PRESENTATION
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MVP
Program
Background

DENNIS COMMUNITY RESILIENCE BUILDING WORKSHOP

EXECUTIVE ORDER 56998165 6

An Integrated Climate

Chz Strategy for the Commonwealth

= Reducing greenhouse gas emissions
to combat climate change

= Preparing for the impacts of climate
change
= State Adaptation Plan
= Agency Vulnerability
Assessments
= Municipal Support
= Climate Coordinators

ENVIRONMENTAL BOND BILL, 3.15.18

= $1.4 billion bond bill
with focus on climate
change resiliency

= $300 million for climate
change adaptation

= Codifies EQ 569

MASSACHUSETTS STATE HAZARD MITIGATION
AND CLIMATE ADAPTATION PLAN

- il

= INTEGRATED PLAN: First in the nation
Climate Adaptation and Hazard

Mitigation Plan

= MAINSTREAMING CLIMATE CHANGE:
Incorporating climate change into
current planning, budgeting, and

policy frameworks

Massachusetts State Hazard Mitigation
and Climate Adaptation Plan

WORKSHOP PRESENTATION
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= A STATE AND LOCAL PARTNERSHIP to build resilience to
climate change by building capacity to respond to
climate effects at the local level and pilot innovative

Municipal adaptation practice

Vulnerability

Preparedness

{MVP} FINANCIAL AND TECHNICAL RESOURCES to prepare their
prOgFam residents, businesses, and aging infrastructure

= Across the Commonwealth, CITIES AND TOWNS NEED

MVP
Principles

@ N,
> 2

= COMMUNITY-LED PROCESS that employs local knowledge
and buy-in

= UTILIZES PARTNERSHIPS and leverages existing efforts

* Is basedin BEST AVAILABLE CLIMATE PROJECTIONS AND
DATA

= Incorporates principles of NATURE-BASED SOLUTIONS
= Demonstrates pilot potential and is PROACTIVE

= Reaches and responds to risks faced by environmental justice
communitiesand VULNERABLE POPULATIONS

= CERTIFIED MVP providers

MVP
2017-2019

* Completed Action Grant Projects (FY 2018)
* Ongoing Action Gramt Projects (FY 2019)
R MVP Planning Grant Communities (FY 2019)
MVP Designated Communities

34 | SUMMARY OF FINDINGS: APPENDIX

Overview of
the Process

CHARACTERIZE IDENTIFY COMMUNITY
HAZARDS VULNERABILITIES AND
STRENGTHS

@

IDENTIFY AND DETERMINE

PRIORITIZE OVERALL
COMMUNITY PRIORITY
ACTIONS ACTIONS

WORKSHOP PRESENTATION




DENNIS COMMUNITY RESILIENCE BUILDING WORKSHOP

Respondents

are...

ONLINE SURVEY

Over 97% are extremely
or somewhat concerned
about the possibility of
natural hazards or a
changing climate
impacting Dennis

Hazards

Experienced

ONLINE SURVEY

@

Hazards of
Most

Concern

ONLINE SURVEY

vl

Coastal Erosion

Dam/Culvert Failure

Drought

Earthquake

Fire (Urban)

Fire (Wild)

00H®000

High Winds

Hurricanes/Coastal
Storms

Landslide

Nor'easters

Sea Level Rise

DRAFT 2016
DENNIS HAZ D
MITIGATION PLAN

Severe Winter Weather

Sink Holes

Thunderstorms

Tornadoes/
Downspouts

WORKSHOP PRESENTATION
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Science,
Climate

Projections,
and Resources

stal P

FROM STATE HAZARD MITIGATION PLAN

Examples of - :
HF CHANGES IN PRECIPITATION RISING TEMPERATURES

Vulnerability/ : i :

* Inland Flooding = Average/Extreme Tempearature
H dZda rdS = Drought = Wildfires

= Landslide = Invasive Species

SEA LEVEL RISE EXTREME WEATHER

= Coastal Flooding = Hurricanes/Tropical Storms

= Coastal Erosion x

= Tsunami = Tornadoes

EARTHQUAKE

Nor'Easter (January 2018)

Hurricane Sandy (10/29-30/2012)  ppy syrge: 4.5
Predicted High WL=10.3 MLLW High Tide Surge: 2.5'

Actual High WL = 12.8 MLLW SL has risen
HAZARD ~4.5"in the 40
ears since
Sea Level Nor'easter Nemo (2/8:2/9/2013) 1oy surge: 3.9' );973__,_;05|_R is
Rise Predicted High WL=10.0 MLLW High Tide Surge: 3.00 [RUCNCCURGTS

Actual High WL = 13.0 MLLW record was
broken!!!

MNor'easter Grayson (1/4-5/2018) Max Si : 3.1
Predicted High WL=12.1MLLW et T8 0 o o,
Actual WL =15.2 MLLW

@
[

~2" St
In Beston, a storm tide of 15.15° was recorded which beat the record set by the Blizzard of 1972 (15.0°) o
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SEDIMENT BUDGET SUMMARY

DENNIS 1 BREWSTER | omirass | e
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e
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Overview of
Data and

Maps

The Onion e
2

“As recently as 15 years ago, there were relatively few
statistics that were concerning, let alone troubling,
but our research found that the vast majority of
current statistical figures are unsettling, alarming, or
even, in some cases, chilling.”

THEOMION.COM
Study Finds 79% Of Statistics Now Sobering
CAMBRIDGE, MA—HNoting a sharp increase cver rec...
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B resilient MA
- T

Search for layers....

[P ——

Massachusetts Climate Change Projections
MARCH 2018

Massachusetts
Observed Climate Changes

Massachusetts Climate Changes
Projected by the 2090s

E 2.9°F
Temperature: Since 1855
Growing Season: t SJ._"SHEI:JS
Bt e t 11 inches
Since 1922 (Baston)

Heawvy Precipitation: t 55%
Since 1958

Source: Climate Science Special Report, 2017;

NOAA NCEI nClimDiv; NOAA Ocean Service

t 7.2°F
90°F Days t _‘34 N
Sea Level Rise t 4t0 102f€€t

2" Precipitation Days t -4?.%

Source: Mortheast Climate Adaptation
Science Center

During the last ice
age, temperatures

were 9°F cooler
than today.
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MassachusettsClimate Changes Projected by the 2090s | Temperature T?,Z" F TBAI

Summer Days Over 95°F
Massachusetts

25

“Business as Usual”
Emissions s s
Emissions mcr s

s l

.

2030s  2050s  2070s  2090s

.

H

‘Change in Number of Days

Data courtesy A, Karmalkar, Northeast
Climate Adaptation Science Center,
Figure by 0. Brown

More Warm Winter Days,
Less Heating Demand

§

Maore Warm Summer Days,
More Cooling Demand

t 178%
by the 2090s

Source: Northeast Climate
Adaptation Science Center,
ResilientMA.arg, accessed 2018,
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Massachusetts Climate Changes Projected by the 2090s | SLR T4t9 10'2 fEEt

Relative annual mean sea level and future scenarios: Woods Hole, MA
[
Eich
Einterrodiate High
Intermediate
——Annusl mean tea level

MWJMF”;

Data courtesy Northeast Climate Adaptation Science Center
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Irtemeciate
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Massachusetts Climate Changes Projected by the 2090s | SLR T4t9 10'2 fEEt

Video from
Ntps://wWww.a
per.orgfvideos
findex.html ,
Video 3: Sea
Level Rise:
Changing
Cape Cod's
Groundwater
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CAROL: 65deaths,
$15 million in crop
damage ($461
million total), 10,000
houses damaged

Land-use Change | Population T4-75x 1950s

g o

Denvis lletin__

I 441 € T 5 page n 2 secsors ] T oy, bt 72, 1801

Hurricane Bob bashes through Dennis

i
I

o
%%E’ﬂti;ﬁ

MassachusettsClimate Changes Projected by the 2090s | Precipitation2” T“‘?%
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Phrauies emoribs n 3 prirssal s i\ i/ FLORENCE S0P MIMORLAL
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HEACH CUNSEBXATRIN AKER AN ADEACENT SCARGO HILE
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FIRE

Fa maratum—
pleme ottt Vi Deparearn of
Foreir o o e o Brpartmesd

Thack santh of plsagmiin aho o 3
sipubcat wibine thoen 1% surossdag
commmmran B n comam

it o 0 Poqursan Firs Depactment for
R -

REDUCE
TO YOUR HOME !

Viapeia Dirparumens of Fosewry

Small
Team

Exercise

GETTING STARTED
* Introductions
= Identify Small Team Spokesperson
= Clarifying Questions

EXERCISE
Small Team

Exe rc ise n Identify Top Community Hazards

Identify CommunityFeatures and Categorize as
Vulnerability or Strength
= |nfrastructure

= Societal
= Environmental

B Identify Location and Ownership on Map/Matrix
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Identify Top
Community
Hazards

DENNIS COMMUNITY RESILIENCE BUILDING WORKSHOP

0 rop

Community
REVEILS

Identify Community
Features and
Categorize as
Vulnerability or
Strength

Community
Features

WORKSHOP PRESENTATION
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Identify Location and
Ownership of
Community Features
on Map/Matrix

Coastal Erosion

Dam/Culvert Failure

Drought

Earthquake

Fire (Urban)

Fire (Wild)

0000 He

High Winds

Hurricanes/Coastal
Storms

Landslide

Nor'easters

Sea Level Rise

00®000

Severe Winter Weather

Sink Holes

Thunderstorms

Tornadoes/
Downspouts
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NUEHREENS
Report Out
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Today'’s
Agenda

Afternoon

1:00
1:10

2:45
3:00
3:30
3:45
4:15
4:30

What's Next for MVP - Greg Berman

Small Team Exercise
= Discuss and ldentify Actions
= Identify Priority and Urgency of Actlons
= Prepare for Report Out

Break

Small Teams Report on Top Actions

Dot Exercise

Summary Discussion - Compile Top Actions
Wrap Up and Next Steps

Adjourn

What's Next for
MVP?

Greg Berman, Coastal Proc es Specialist

Sources of
Available
Grants

= Municipal Vulnerability Preparedness (MVP) Program

= Coastal Zone Management(CZM) Program's Coastal Resilience
Grant Program

= FEMA's Hazard Mitigation Grant Program
* Others

WORKSHOP PRESENTATION
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INELIGIBLE PROJECTS: Ineligible projects under the MVP Action Grant include
acquisition of diesel generators, and projects that seek to repair to previous
conditions without consideration of climate change{ projections or more resilient
alternatives. Other project types not meeting the goals of this BID may be deemed

ineligible at the discretion of the Secretary.

* EMErgy Kesmence surdlegies
= Chemical Safety and Climate Vulnerabilities

i = Nature-Based Flood Protection, Drought Prevention, Water Quality,
MVP ACtlon and Water Infiltration Technigues . : Y
= Mature-Based Infrastructure and Technology Solutions to Reduce
Gra nts Vulnerahility to Extreme Heat and Poor A:F&uallty i
= Nature-Based Solutions to Reduce Vulnerability to Climate Change

Impacts
= Acquisition of land to achieve a resiliency objective
= Ecological Restoration and Habitat Management to Increase Resiliency
= Subsidized Low Income Housing Resilience Strategies

= Mosquito Control Districts

Consider the timeframe of the grant !!!

PROPOSALS SHOULD ADDRESS STAGES

= Planning, feasibility assessment, and siting
= Design

= Permitting

= Construction,installation, and monitoring

MVP Action
Grants

MVP Action
Grant

= One-year timeframe
= $25,000 - $2,000,000 for single towns
= Up to $5,000,000 for regional projects

= Must be used to advance priority adaptation actions
identified in MVP reports

= 25% match

Details

44 | SUMMARY OF FINDINGS: APPENDIX

s - Assessment

wr- T nentand Climate Change Adaptation

limare ReadyZening and

» Charlon &Spencer - Integrated Water

* De

y Assessment an
|d - Culvert Redesign and Re

ssex - Living Shoreline Feasibilic

+ Glougester-Waterst - SupplyVul and Mar

Water- Sewer Infrast G

MVP Action

« Medford - Drainage Model and Conceptual Strategi

Gra nt - Medford - Dpen Space Plan Update
. de ow Impact Developr
Examples e or

to Reduce Future Flooding

Standardsir

ocal Bylaws Regulations

fing Protection Projec gnand Pe

1 Reduce R

itting
off

alt Marsh Platform

easibility Study 2
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CZM's
Coastal
Resilience
Grant
Program

= Vulnerabilityand Risk Assessment
= Public Educationand Communication

= Local Bylaws, Adaptation Plans, and Other Management
Measures

= Redesigns and Retrofits
= Natural Storm-Damage Protection Techniques

DENNIS COMMUNITY RESILIENCE BUILDING WORKSHOP

MVP

= All climate-related issues
= Currently open

= $25K - 32 million

= 25% match

= If it fits CZM, applyto both
programs

MVP vs CZM

CZM

= Coastal only

= Not open yet

= Up to $750,000
= 25% match

= If it fits MVP, apply to both
programs

FEMA's
Hazard
Mitigation
Grant
Program

Hazard Mitigation Grant Program (HMGP)
Pre-Disaster Mitigation Grant (PDM)
Flood Mitigation Assistance Grant (FMA)

Available only After Federally Declared Disaster
*...not intended to fund repair, replacement, or deferred maintenance activities.”

= Storm-water upgrades

= Drainage and culvertimprovements
= Property acquisition

= Slope stabilization

= Infrastructure protection

= Structure elevations

= Hazard Planning

Small
Team
Exercise

WORKSHOP PRESENTATION
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Small Team
Exercise

GETTING STARTED
* Identify Small Team Spokesperson
* Clarifying questions

EXERCISE

n Identify Actions to Reduce Vulnerability or Reinforce
Strengths

H Assign Priority and Urgency of Each Action
= Infrastructure
= Societal
= Environmental

E Identify Top 5 Priority Actions

1.

Identify
Actions

2.

Assign
Priority and
Urgency

3.
Identify Top

Priority
Actions
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GETTING STARTED
= Identify Small Team Spokesperson
= Clarifying questions

EXERCISE

Identify Actions to Reduce Vulnerability or Reinforce

Small Team B Strengths

Exercise

H Assign Priority and Urgency of Each Action
= Infrastructure
= Societal

= Environmental

E Identify Top 5 Priority Actions

Small Teams
Report Out

Selecting
Priorities: Dot
Exercise

WORKSHOP PRESENTATION
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Summary
Discussion &
Compile Top
Actions

Wrap Up &
Next Steps

Municipal Vulnerability
Preparedness Workshop

TOWN OF DENNIS
NOVEMBER 15, 2019
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m Year-round Resident
Part-time Resident
Dennis Homeowner

Please tell us

Dennis Home Renter

about yourself

= Employed in Dennis
m Business Owner in Dennis

m Cther

ONLINE SURVEY

Other: Self employed | Grew up in Dennis - now live in Brewster | Our non-profit protects open space in the Town

PRE-WORKSHOP SURVEY RESULTS
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Which of the

following | i
hazards most ;
concern you? N
\\}Q’i@(\&}\b@% <& {\vic,\’\'é:‘oaﬁ’ 06\?}
& ‘\%@'
ONLINE SURVEY i

Other: Town needs to also oddress corbon footprint

PRE-WORKSHOP SURVEY RESULTS
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Have you
experienced a
weather
related

disaster while
living, working
or visiting
Dennis?

ONLINE SURVEY

W Yes No

PRE-WORKSHOP SURVEY RESULTS
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Which of the

following
natural
hazards have
you ) 5
experienced 0 I e
while in & o g F o P S
Dennis? G T FTE TS T e

& &

< 0@ \Aoa\
ONLINE SURVEY \\(\%0
5

Cther: Trees down due to storms

PRE-WORKSHOP SURVEY RESULTS
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What specific 28 “

public assets >

are you most

concerned with 19

protecting from N - B

the effects of 12

natural hazards § | 12 -
and climate {

change? I . . 7

ONLINE SURVEY Sohaok: Dolce® [fitoiiiel’ Beahes “Townifii ibrary: Wetbr [Eounclom lousing Gzt

PRE-WORKSHOP SURVEY RESULTS
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How concerned
are you about
the possibility of
natural hazards

m Extremely Concerned

OI’ a Changing B Somewhat Concerned
climate

im paCti ng Not Concerned
Dennis?

ONLINE SURVEY

PRE-WORKSHOP SURVEY RESULTS
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35

Which of the 30
following

25

actions have

you taken to 20

protect you .

and/or your

property from 1 9
natural hazards 6 6
and/or climate I 2 I
change? 0 .

(%)

o

L

Purchased flood  Participated in  Removed debris Pruned trees on Elevated my house Obtainedan Other
insurance education and hazardous my property  and/or mechanical emergency
0 N L I N E S U R V E Y actvities/training materials from my equipment above response kit
on emergency property the base flood
preparedness elevation

PRE-WORKSHOP SURVEY RESULTS
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What is the
most effective
way to engage
you in

resiliency 7
planning
activities?

ONLINE SURVEY

29

20

56 | SUMMARY OF FINDINGS: APPENDIX
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What steps
can the local
government
take to

improve the
resiliency of
Dennis?

ONLINE SURVEY

35

30

25

20

23

30

20 21

PRE-WORKSHOP SURVEY RESULTS

SUMMARY OF FINDINGS: APPENDIX | 57



DENNIS COMMUNITY RESILIENCE BUILDING WORKSHOP

Municipal Vulnerability Program und Other Resources C

Layers
» #¥ Historic Shorelines
Plyrnouth
|| NHESP Certified Vernal Pools
BioMap2 Core Habitat
| | BioMap2 Critical Natural Landscape
|| NHESP Priority Habitats 2008

: NHESP Certified Vernal Pools Buffer

Marine Water Recharge Areas
(Embayments)

et i

-+ T — r .
s J & 1 5

MVP STORYMAP (available at https:/arcg.is/TCX4K9)
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5/5/2020 Town of Dennis Municipal Vulne' Survey Results | Crowdsignal.com

Town of Dennis Municipal Vulne...

Survey Results

Town of . [ £]v] Ba Answers skip

A et Do you believe climate change threatens the town? 7 q
100% 0%
Massachusetts
0% 20% 58% COUNT PERCENT
Yes 4 57%
2014 FLOOD MAPS {Adopled 58/14)
o L 3 anning Department “ & No 3 43%
2019 Appensdec A ADA-504 Sell-evaluation and
Translion Plan Execilbes Swmnary Municipal Vulnerability Program
2020 Planning Board Hearings
Town of Dennis Municipal Vulnerability Program and Climate Change Survey: Answers Skip:
Appandix AADA Pian Fackees IS [TennismAplANNSr Survay IMACKN-Ol-S8nnis- municipalvuln fty-program-cimata gh-SLOVeY Rank the biggest threats to Dennis from climate change. Click and Drag to 7 0
Meads Repon rearrange order. o o
Apgications 1 Downloadabie Foms Dennis Community Resilience Building Workshop Summary of Findings: 100% 0%
F 180V METYELA il SQAVO0y LELT
Comoeehansive Flan RANK ‘CHOICE WEIGHTED
nis Municipal Vulnerability Workshop Video: hites. firelect dennis, cablecast bvivod RANK
Dennisport Revitakzaton C h T 1 Nor'easters 286
Econcens: Deviopment Commitis Sever
Housing / 2 Winter 314
Weather
How To Apply
Maritine Landng Chapber 406 Maberial 3 Hurricanes 329
4 Coastal 429
Erosion
5 Flooding 457
6 Sea Level -
Rise
7 Drought 586
Fonmg DEnc Map 8 Wild Fire 729
Contact Info
Phane: Answers Skipt
Rank these possible actions to address climate change. Click and Drag to rearrange 7 0
order.
100% 0%
WEIGHTED
RANK  CHOICE el
Review regulations on
1 development/redevelopmentin  4.43
the floodplain.
Community safety including
2 evaluation of shelters and 443
communications adequacy.
Conduct assessment of bridge
3 conditions relative to 4.57
vulnerability.
Assessment of vulnerable
4 roadways, prioritize designand ~ 4.57
improvements.
https://app.crowdsignal 'sur 2550 port 113
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5/5/2020 ‘Town of Dennis Municipal Vulne' Survey Results | Crowdsignal.com

RANK  cHoice WEIGHTED

Strengthen Conservation

y " 571

s Commission Regulations.

Develop public education plan

6 for evacuation, shelter in place 571
and marina management (i.e.
fridge magnets).

; Expand and implement 643
townwide dredging plan.

s Assessment and prioritization 871
of stormwater infrastructure. .

9 Barrier beach protection -
through renourishment.
Powerlines/telecommunications

10 vegetation assessment and 971

management.

Conservation land
funding/statement from town
to maintain and increase

1 funding to purchase land 10.29
supporting climate change
concerns,(marsh, drainage
areas etc).

Stormtide/floodway pathway
analysis to identify the most

12 11.29
critical paths to protect on the
South Side.

13 Fire Management Plan. 1143
Study, evaluate and implement

14 strategies for culverts town- 171
wide.
Dr. Bottero Road design and

15 implementation to improve 12.86

resiliency.

Red tape reduction to
16 streamline permitting to 15.43
minimize recovery timeline.

Answers Skip:
In your own words, what is the biggest threat facing Dennis due to the impacts of 4 3

O 4 climate change?
57% 43%

Friday, Apr 24th
11:14AM

Power and telecommunications infrastructure.
236,419,229

Wednesday, Apr

trees - down'd wires - drought
15th 2:44PM

236,154,809

" Wednesday, A|
fear of climate change nesday, Apr

15th 7:23AM
236,142,762
Sea level rise and the money of wealthy homeowners who will put pressure on local politicians to put the ~ Tuesday, Apr 14th
i 5:02PM
J3612795  IMerests of the wealthy over the town.
In your words, what is the most important thing for Dennis to be pursuing to battle Answers Skip:
the impacts of climate change? 4 3
https://app. ignal.com/sur 2550 port 213
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5/5/2020 ‘Town of Dennis Municipal Vulne' Survey Results | Crowdsignal.com

57% 43%

" : . N Friday, Apr 24th
Fortify the basic needs of homeowners (electricity, internet) short of need to evacuate ricay. Apr

11:14AM
236,419,229
Wednesday, Apr
tree trimming 15th 2:44PM
236,154,809
stop the sky is falling attitude Wednesday, Apr
15th 7:23AM
236,142,762
Tuesday, Apr 14th
We will be under water soon enough, any actions are just biding time until the inevitable happens. comom
236,127,959 )
Answers Skip:
Other comments or feedback? 1 [
14% 86%
. Friday, Apr 24th
Thank you for doing this. 11:14AM
236,419,229

PAGE 3

There may be rules that are created to set the stage for future actions that are too expensive

or too political to deal with in terms of immediate action. Als, the business of flooding and sea

level rise are equal in importance and the wave action makes it much worse and more expensive

to create infrastructure. Otherwise it makes sense to do things like what | proposed in my last wave
reduction e-mail that are self enduring and perhaps financed by the ones who benefit financially from

the end result which in this case was the harvesting of various molluscs. The effort is free short of the basic
set up and analysis of cost and is also self sustaining. This is also where we explore new ideas and test
them to try to get the best results at the least cost. We need to add the best management mechanism to
explore all the alternatives. | am interested, but want to be sure that politics - like dredging or my shore
protection are not the guiding forces.

https://app.crowdsignal.com/surveys/2550346/report 3/3
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