Snug Harbor Resiliency Plan

Joint Meeting of the Board of Selectmen and Planning Board
January 13, 2020.
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Study Introduction

Photo: Laurie Wenham, Herald News



This study seeks to identify specific and
viable long-term solutions to improve the
resilience and vitality of Snug Harbor.

Solutions can only be identified if we clearly
define the problem we are trying to solve.
This meeting is a step in the process of
defining the problem and choosing solutions.
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Schedule

Year/Month

Task 2019

05 06 07 08 09 10 11 12

Review of Relevant Plans and
Existing Conditions _

Task Force Meetings

Public Engagement . . ‘

Summary and Analysis of Outreach _

Conceptual Design,
Recommendations, and Final
Report |

@ Community Meeting and Board/Committee Presentations
. Community Open House

Focus Group Meetings
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Community-Based Planning Approach

‘MAPC 50VtA
*  Community Outreach and Dby S b ety S

Community Engagement Plan
Draft 2, June 20, 2019

En gagement Plan T o f s conmtiy aspaent s dcey deinct o e of g,

identify project leads and supports, present a stakeholder analysis, identify resources and opportunities,
delineate the scale of engagement, present a plan for materials, and finally form a timeline for
implementation. This plan is a living document and will continue 1o be updated and refined as the study

* Focus Group Contact List of over e

Purpose and Goals of Community Engagement

L] L] L]
Purpose
100 individuals Pt o S o e Sy ey o et sl e

ragulatory approaches for the Snug Harbor area to manage and improve climate resiliency as well s
econamic, tourist, and recreational viraliry in the face of sea level rise and coastal storms.

o o
[ O T e q C h To E v S o D b The purpose of the commenity engegement for this Study is twofald:
v r n ISION UXxXpu r y +  Exchange knowledge betwesn the harbor's business owners, residents, land owners, and ather

stokeholders and MAPC and town planning staff regarding the nature of the relotionship
stokeholders have with the harbor.
*+  Engage stakeholders in craffing a visien with recommendotions for the area’s lang ferm future by

C o n'l'q C'I'S q n d H a r b o r m q S‘I'e r snlaring common challenges, identifying shared values, and contending with potential rade-offs.

elop a deep understanding of the harbor's current end future challenges so thar

ConTGCTS fo r P U b I iC En g a g ement Snug Harbor Resiliency Plan e reebrimaul Fandbadk besor v roeeanione e ey o o

velop a rich understanding of the current relationship stakeholders have with the

e, 0 Deox: Smog Horbor Businesy, bvelop a shared understanding of the Srudy and support the creation of
o r"l' U n | ‘l' | e S The Town of Duxbury is working with the Metropolitan Area Planning Counil (MAPC) on a that address the immedicte need for improved resiliency in Snug Horbor while
Resiliency Plan for Snug Harbor. The goal is fo work directty with nearby residents, continues to ba economically vibrant.
businesses, and stakeholders to envision Snug Harbor’s future-one that is resilient to coastal
flooding and sea level rise and preserves the community gathering, recreation, and business he Study, stakeholders should be informed of the ways they can provide

space in the Town of Duxbury. an be involved in the process. There should be a focus on public communication

* Phone Calls, Emails, personal T e e

We are hosting a focus group for businesses in Snug Harbor 1o identify your challenges, vents, and access relevant information.
interests, and needs for the area ond your business as it pertains to access, coastal flooding,
and sea level rise. Your experience and knowledge is itically important in visioning and

letters, personal communication,| ===

Please Join us!

friends, networks

Date: Thursday, September 12, 2019
Location: Duxbury Bay Maritime School

* Duxbury Clipper o e o

e PAC TV Presentation of Forum P S o e, et TS

assets!

Most Sincerely,

Dard Schofield

MAPC

Snug Harbor Resiliency Master Plan




Summary of Outreach and Engagement
YN\

& ne

>

1. Focus Groups with Snug Harbor Stakeholders-27 participants

=

2. Public Forum on November 7, 2019 - 40 participants
3. Public Online Survey-282 responses, 142 Completed

Snug Harbor Resiliency Master Plan
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Coastal Storm Flooding Today

Duxbury Harbormaster @

Another big #storm in #duxbury Dangerous
winds and surf flooding Mattakeesett Court at
high tide. #stellablizzard

FEMA National Flood Hazard Layer
Flood Zone Designations
AE: 1% Annual Chance of Flooding, with BFE
VE: High Risk Coastal Area

X:0.2% Annual Chance of Flooding
0 0.02 0.04 0.08 Miles

S Y
Data Source: MassGIS, Google Images,
MAPC Keinfelder 2013
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Sea Level Rise Tomorrow

Snug Harbor
Sea Level Rise 2088

Seda Level Rise 2088
Depth (ft)

BaysideYMarine
!

.:sland Creek Oysters l

A MAP%

0 025 05 1 Miles

Data Source: MAPC, MasGIS, Google, Kleinfelder 2013
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Sea Level Rise Tomorrow

Snug Harbor
Sea Level Rise 2038

Sea Level Rise 2088
Depth (ft)

[ Jo-o05
B o5 -1
1.0-1.5
B 1s-2
| l20-25
[ ]2s0-3
[ ]30-35
] a5-4
| |40-4s
] 45-5
B so-55
-
B so-65
s
o7

e Grecs Opeem ‘ -
x w
A MAPC

0 0.02750.055 0.11 Miles

et

Data Source: MAPC, MasGIS, Google, Kleinfelder 2013
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Data gathering approach

How urgent do you feel coastal flooding issues are?**
What works well today in Snug Harbor?

What is not working well today in Snug Harbor?

What is most important for the future of Snug Harbor?
What should be done collectively to protect Snug Harbor? **
What would you do to protect Snug Harbor? **

SO hwnN-

** Multiple choice questions with a range from extremely low —
moderate-high



Potential solutions diagram:

Snug Harbor Resiliency Plan
Potential Solutions Inventory
September 2019

X
J Fortification (flood proofing buildings/infrastructure)
] Elevated (elevate buildings/infrastructure, utilifies) - . .
Accommodate (floodable buildings /infrastructure, &

flood diversions) : % ¥ :
“ Migrate (buy-out, relocation, zoning changes) "“b,d; | ata
R Rl R

= Coastal/Harbor Adaptation

Fortification (sea wall, boulders, sheet piling)

E Attenuation (beach nourishment, living shorelines, oyster
reefs, break waters)

E Elevated (earthen berms, sacrifical dunes)

N
Y

'l' [ Fertification (outer /inner harbor barrier,
& hurricane gate)
EAllenucﬁon (wave attenuation/dampers)

"
MAPC
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Potential solutions approach

Snug Harbor Resiliency Plan Snug Harbor Resiliency Plan

Prioritize the most important locations for your top (3) strategies

Follow the 3 steps to share your p ies:

Follow the 3 steps to share your pi

Siep Step Step
i | resilience i Pick the (3) pins that Place the (3) pins you selected in “Step 2" in the highest priority locations
below and pick your top (3) strategies correspond to the color where the strategies would be appropriate in Snug Harbor
for improved resilience in Snug Harbor of your top (3) strategies

Potential Solutions Inventory Duxbury Bay
Category  Strategy Description Example Pin Color

Open Ocean Adaptation

Fortification A mojor man-mode siructure A sfane jetty, hurricons barrier
fion siruclures in the #hat ploces a forlification or o hurricane gafe such as

pen ocean at fhe outer edge barrier of a location in the the New Bedford Hurricane [+
of the horbor, mocth of the water that would reduce wave Profection Barrier (shawn
harbor, or inner harbor. action cnd sform surge. in image) or the Fox Point e

Hurricane Barrier in Providence.

Attenuation A system of objechs or sruchures Floofing breakwaters are
Fioating siruchures in fhe apen thot reduce or weaken wave buoyent objects fypically
ocaan ot the oufer edge of the action and sorm surge by consisting of box, poafaon, mat, Q
harbor, mouth of the harbor, or disrupling the ware energy. tefhered float, or ofher shape
inmer harbor. (shown in image).

Coastal/Harbor Adaptation

Fortification A variety of coasfal edge A variefy of coastal forfifications
Forfification struclures of the sfruckures including rip-rap, are employed at Snug Harbor -
coastal edge behween fhe boulders, armor sfone walls, properfies foday such s Q
harbor and the fand. reveiments, sea walls, sheet boulders, sea walls. A sculphural

piling that profect against
rising seq levels and waves.

seawall is shown in the image.

Attenuation A variety of man-mode systems Man.mode systems moy inciude
Arfificial or nakurol systems of or support for natural systems fiving shoreline systems, or
ar near fhe shoreline. ihof reduce or weaken wave break wafers. Natural sysfems o

acfion and storm surge by

may include beach nourishment,
disrupling the wave energy.

salt marshes, arfifical dunes.or \
oyster reefs. ghder i)

Elevated A variety of approaches fo Elevated sfone walls,

Raising fhe elevafion of the raise the elevation where waler earthen berms, man-made

coathal edge, fypically on fhe enters the disiict that profect fopographical features, [+]

immediofe fand side of fhat agains! rising sea levels and increased elevations inegrated

ey waves. with new parks, playgrounds, or :
rborwalk. o

improved ha
Land Adaptation

ification Permanent or femporary Removable, deployabie, or

Farfification siruchwres on land barriers of buildings, sireets, refracable flood bnmeﬂ
within fhe disirict that provide o walkways, or ofher pofential thof ore connecled fo of
barrier o flood wafers. pathways for floods fhat can permanent barriers or hul'M'ng;
profect against rising sea levels or af building entries fo
and wares. prevent water eniry. Lasiad
Elevated Increasing fhe height of fhe Elevating occupied boilding
Raising the elevation of fhe buikding with piles or cofumns fevehs, moving entical building
building fo increase fhe height fo allow water fo flow beneath infrastruciure fo fhe roof,
of .,m,,,.d space above the building during @ flood elevating ofher infrostruciure
projected fload levels. event. and ulility companents.
u Accommodate Make permanent changes Buildings and infrosfruciure
Design parks, sireeks, bildings, 4o locafions and design of f are designed and occupied
and ofer infrasiructure infrosfrociure, uiilifies, and sirafegicaily o be floodable, Q
fo flood without exfensive equipment fo cllow fiood flood diversions that give flood
damage. waters fo enfer or diverf L wafers room.
flooding fo specific locations. (p)
n Migrate Defining where uses could be Incentives for relocafion,
The sirategic and managed infentionally refocated and zoning changes thaf allow °
relocation of high risk or high creating opporfunifies for long migrafion of the business zone,
sensitivity funcfions away from Jerm migrafion of hose uses. E properfy volunfary buyout
flood risk. program. ok

Looking for something else?
If nothing fits with what your shinking, put a white
pin at the location with a note about your idea.
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Response: Urgency to Flooding

Urgency of Flooding in
Snug Harbor

Most Less
Urgent  Urgent Moderate
16% 10% to Less
Moderate to Urgent
Most Urgent 15%
26%

Moderately
Urgent
33%

Snug Harbor Resiliency Plan January 2020



Response: Snug Harbor Strengths and Challenges
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Response: What Snug Harbor needs in future
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Response: Snug Harbor Solution Preferences

H Count of Stakeholder

Coastal

Attenuation i. Land Migration
54% h. Land Accommodation
Land g. Land Elevation
EIe:qtion f. Land Fortification
0 e. Coastal Elevation
38 A) d. Coastal Attenuation
Ocean c. Coastal Fortification
Fortification b. Ocean Attenuation
34(y0 d. Ocean Fortification

Land =]
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Response: Willingness to pay

Individual Investments

Save at all cost  [IEIEA
Maximum Investments [N
Evaluate cost benefit [N
Minor Investments N

Will not spend my money |l

0% 20% 40% 60% 80% 100% 120%

B Stakeholders ™ Public



Response: Willingness to pay

Collective Invesiments

All In

Maximum Improvements

Strategic Investments

Minimal Improvements

Lost Cause

0% 10% 20% 30%

B Stakeholder B Public

40%

50%

60%

70%

80%



Snug Harbor Resilient Vision

Legend (8 feet of sealevel rise)

| BN Elevated wall edge
| Approx. 375 linear feet

EEEN Elevated coastal
structure (revetment,
bulkhead, pier)

Approx. 1,000 linear feet

Elevated revetment

il

Approx. 700 linear feet

=
BN Elevated berm or land
form

Approx. 700 linear feet

Elevated boat ramp

3 existing ramps




Snug Harbor Resilient Vision

Regraded access drive w
stone wall flood barrie

Elevated and regraded boat
ramp with deployable flood
barrier

New continuous pedestrian
connection that connects to a
waterfront harborwalk

New harbormaster and public
restroom facility integrated with a
waterfront park

Elevated bulkhead edge with
elevated harborwalk and
terraced lawns

Reconfigured on-street parallel
g at Washington Street

Elevated and regraded ramp with
deployable flood barrier

Elevated and regraded boulder
revetment

Elevated and regraded ramp with h £
deployable flood barrier

L

S




4 potential Implementation Approach

Snug Harbor Resilient Vision

For all infrastructure recommendations along the coast and particularky over fidal lond and water, the permitting and regulatory
context becomes increasingly complex. Complionce with all federal, state, and local lows regulations and permits for proposed
activities must be ensured prior to implemantation.

Action

Oryster reef breakwater
program

Resilient zoning
recommendations

Commercial boat launch

Remote parking with valet
service

Infrasfructure Recommendofions

Policy /Program Recommendafions

Timeframe

Long term

Mote: timing would be
connected to barrier beach
protection. If that protection
were compromised in the
future, the notural brealowater
concept may become more
necessary and urgent.

Mear term

Mear term

Hear term

Order of Magnifude
Conmsfruction Cost

$1,000 to $5,000 per linear
foot of living shoreline with
$100 per linear foot annual
maintenance costs (Source:
Maticnal Oceanic and
Atmospheric Administration
[NOAA) Fisheries

£15,000 technical assistance fo
define specific language
associated with improved
resilience requirements in the
district or an effort supported
by staff time

Staff time to open dialogue,
identify partners, and institute
fees.

Staff time to define program,
identify partners, and establish
agreements

Potential Funding/Partners

5. Army Corps of Engineers,
The Nature Conservancy,
Coastal Zone Management,
Municipal Vulnerability
Preparedness Action Grant

M Downtown Initiative, MVE
Frogram, MAPC Technical
Assistance, town funding, MA
EEA Planning Grant.

Town funding, private funding

Staff Time to work with
businesses to implement,
private funding.



Snug Harbor Resiliency Plan

Next Steps:

1. Complete WHG Study.

2. Understand highest and most immediate priorities for resilience.
3. MAPC assist town with implementation

Question, comments?¢ Contact:
Darci Schofield, MAPC, dschofield@mapc.org
Josh Fiala, MAPC, ifiala@mapc.org
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