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Public Listening Session
May 21, 7:15 pm. Town Hall — Board of Selectman’s Meeting

Greg Federspiel - Manchester-by-the-Sea Town Administrator
Mary Reilly - Manchester-by-the-Sea Grants Administrator
Barbara Warren - Salem Sound Coastwatch — MVP Provider

Core Team: Greg Federspiel, Mary Reilly, Sue Brown, Chris Bertoni,

Jessica Lamothe, Lynn Atkinson, Tom Kehoe, Jori Everitt, Bion Pike,
Joan Nesbit, Mike Carvalho
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Municipal : :

TINC trains Service EEA provides 71
Providers to use municipalities with

VU I n e r a.b I I Ity COllflalllllilllcllliil?él({g;ig;nce award.s fcn—' CRB
Preparedness (MVP)

Aol w

Trained Certified Awarded
Service Provider Municipality
— Community-led process | : '
Local CRB process
that employs local knowledge develops plan

. . . .. Completed by June 23, 2018
— Partnerships and leveraging of existing efforts

Municipalitv becomes a
Certified Community

— Mainstream climate change

— Com mun ities as |Oca I | nnovators Municipality is now eligible for EEA
awards for implementation funding
— Frame coordinated statewide efforts. $$$
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Munlc:lpal Vulnerablllty Preparedness

2 Community Resilience Building Workshops
at the Manchester Community Center

Saturday, March 24 - 24 participants
Tuesday, March 27 - 31 participants

Residents, Businesses
Town Employees, Town Committee Members
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With Climate Change as the DRIVER

State and local partnership to build resiliency to climate change

. 3. Complete
Tt e ?rr:ggggyo(rfg assessraeni of c?';dDSgg:i(’?i'zDe 5. Take Action
Community vulnerabilities ; 2 :
hazards & strengths actions
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Rising temperatures, changing precipitation, and extreme weather
will continue to affect the people and resources of the
Commonwealth throughout the 215t century.

Northeast Climate Science Center at the University of Massachusetts Amherst
developed downscaled projections for changes in temperature, precipitation, and sea level
rise for the Commonwealth of Massachusetts.

The Executive Office of Energy and Environmental Affairs has provided support for these
projections to enable municipalities to utilize a standard, peer-reviewed set of climate
change projections that show how the climate is likely to change in Massachusetts through
the end of this century.
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2. Identify CC S ihegiens 4. Develop
assessment of

impacts and Uinerabilities and prioritize 5. Take Action

hazards & strengths actions

1. Engage
Community

ASSETS

Vulnerability and Strength

ACTIONS

Priority and Timeframe

Actions already identified in
Manchester’s planning or new ideas to
advance longer-term positive outcomes.
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FOUR Top Priority Hazards

Coastal Flooding

Inland Flooding

Severe Weather

Drought

Sea Level Rise,
Storm Surge

Increased
Precipitation,
Increased Frequency

Nor'easters,
Hurricanes, Blizzards
(high wind, extreme
temperatures)

Extreme Heat,
Wildfire

Both Coastal and Inland Flooding can result in erosion.

Here is the context for these hazards being identified in the CRB Workshops.
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 COASTAL | FLOODING

Potential Effects of Climate Change

SEA LEVEL
RISE
ORO

Predictions for Sea Level Rise by mid-century range from
1.1 feet to 2.7 feet.
Worse case for 2100 is a 9.7 feet of SLR.

% @ MORE SEVERE

STORMS

Climate change is likely toIncrease frequency of severe storms,

including hurricanes and nor'easters. More damaging Storm Surge
to be expected.

A 2- foot sea level rise would more than triple the frequency of coastal
flooding across the Northeast, without any change in storms.

Regardless of whether these storms are getting stronger, they are occurring over an ocean
that is fuller than it used to be. This all makes it easier for storms to push enough water

onshore to cause flooding.

Climate.gov: Nor’easters pummel the U.S. Northeast in late winter 2018 Author: Tom Di Liberto March 14, 2018
https://www.climate.gov/news-features/event-tracker/nor%E2%80%99easters-pummel-us-northeast-late-winter-2018



https://www.climate.gov/author/tom-di-liberto

Inundation Risk I\/Iodel (IRI\/I) shallow coastal ﬂoodlng 2025 2050

Technical Memorandum: Potential Climate Change Impacts to Manchester-by-the-Sea, October 2015
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D Affects 23% of community assets in the near term (2025),
Affects almost 37% of the community assets by 2100
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e 2010,

010-high tide 1880 ﬂoodplain> ﬂoodplam
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Storm surge I (\[\ \’\

—>

Storm surge

2050 projected high tide

— 2010 ﬂoodplain'
1880 floodplain

2100 projected high tide \

Storm surge

Sea level sets a baseline for storm surge—the
potentially destructive rise in sea height that
occurs during a coastal storm. As local sea level
rises, so does that baseline, allowing coastal
storm surges to penetrate farther inland. With
higher global sea levels in 2050 and 2100,
areas much farther inland would be at risk of
being flooded. The extent of local flooding also
depends on factors like tides, natural and artifi-
cial barriers, and the contours of coastal land.

>~ 2010 floodplain’
1880 floodplain 2010 floodplain

©® Union of Concerned Scientists 2013; www.ucsusa.org/sealevelrisescience

2050 floodplain”

2100’

floodplain

Local factors such as tides and coastal profile
will influence extent of floodplain.




With every 1° C degree of warming, the air can hold 7% more moisture.
Peter Stott, U.K. Met Office's Hadley Center for Climate Change

Projected Frequency of Future Extreme
Precipitation Events in Massachusetts

12%

5%

-12%

1 1 o/0 330/0

Source: NECSC, 2017

Annual Days with Precipitation >2”

Annual Days with Precipitation > 2"
Massachusetts

T T T T T T T
1960 1980 2000 2020 2040 2060 2080

Download Data

Observed days

5-yr Mean
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Modeled days

Median

Min

Changes
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Y5 12000
2020 -

2049

2040 -
r 2069
' 2060 -

2089

2080 -

2097
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for:

0.00days
0.10days
0.16days

0.21days

days

%

o b R

About the Source
Data

Source: NCA 2014

Climate Change: increase in Severe Storms bringing greater frequency of flood events.
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RISK SHORT TERM LONG TERI\/I (2100)

From Hazards (2025) % of community assets

% of community affected
assets affected

Sea Level Rise 23% 37%

Shallow Coastal Flooding 31% 45%

Storm Surge 33% 50%

Extreme Precipitation 40% 43%

Hurricane (Category 1 or 59% N/A

greater)

~ Technical Memorandum: Potential Climate Change Impacts to Manchester-by-the-Sea, October 2015
]
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Potential Effects of Climate Change

HIGHER # of days/ year with daily maximum temps > 90 °F
0 9 EXTREME increases by 31 days mid century, 68 days end of century.
TEMPERATURES
% @ :I\\Iligi%E ~ Annual average temp. increase by 3 — 6 °F mid-century,
—_— o
TEMPERATURES 4 - 10.8 °F by end of century.

First time DROUGHT recognized as
a hazard for Manchester.
Strong consensus by all CRB workshop participants that there are significant

future climate change concerns for the town’s drinking water supply and
sufficient water to fight potential wildfires from drought conditions.
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Date of Status Plan Name Departme;nt
Plan Responsible
2018 final FEMA 5-year Hazard Mitigation Plan Town Administrator
2018 ongoing Master Plan (2018-2028) Planning Department
2018 in progress Sawmill Brook Restoration and Tide Gate Analysis Conservation
Department
2016 final Sawmill Brook Culvert and Green Infrastructure Analysis Conservation
Department
2015 current Comprehensive Emergency Management Plan Police Department
2015 current Comprehensive Wastewater Management Plan Public Works
Department
2015 final Wastewater Treatment Plant Climate Resilience Evaluation  Public Works
Report Department
2014 current Open Space and Recreation Conservation
7-year Action Plan Department
yearly update Capital Improvement Plan Town Administrator
2010 final due 2018 Stormwater Management Plan Public Works
Department
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ADORESS

Societal

The information contained on this map related to potential extent of inundation
due to climate change is based on publicly available data and best available
science and is subject to change as new data become available. Information
is being provided only to help understand extent of possible future risk, and

not for the purno<ses of construction reaulations flood incsurance actual

Brookwood Elementary School
Manchester Memoriak Elementary School

Manchester Essex Regional Miscle High
School

Landmark School

Magic Years Nursery School
Homet's After School Program
Tara Montessort School

The Palns Senlors Housing
Newport Park Senlors Housing
Summer Street Apartments
Mancester Communty Center
Manchester Public Library

Frst Baptist Chusch

Sacred Hewt Farksh
Congrogationsl Chapel
Masconomo Park

Swoeney Park

Manchester Hstorical Sociaty
(Coach Field Mayground

Surf Park.

Frst Parkh Church

Manchester Masonic Bidg

1 Brookwood Road
71 Lincoin Street

35 Lincoln Street

167 Bridge Street
3 Chapel Lane

71 Lincoin Street
60 School Street

[ The Mains Road
Newport Park Road
12 Summer Street
Beach Street

15 Union Street

20 School Street

113 Summer St
10 Union Street
Norwood & 8rook
Raymond Streat
[ Town Common

26 Central street

1 ADORESS
B-1 | Manchester Fre epartment 12 Schol Steet
5.2 | Manchestar fuice Headcuartes 10 Central Street
5.3 | Manchester by-the-Sea Town Hal 10 Central Street
B4 [ Manchester Wastewater Treatment 12 Chwarch Street
5.5 |oow Garage 85 Messant Strest
8.6 |Emergency Operation Center Tomn Hal |10 Contraf Street
Manchester wastewster Treatment Mt |0 o0 0 o
87 Parcel £2 12 Oherch Street
5.8 |Linceln Street Wel & Puvping Station |40 Linzon Street
5.9 | Manchester Water Towe: (1ank) 139 Mne Strest
8-10|vertzon- Sweching Stavon 33 Susamac Streat,
Une 2
811 Natscnal Gria 21 Suonmer Streer
o 8-12) Vuneratie UST's
—
= 8.13| Downtown Stormwater Oransge Sytem |Centref Street
ﬁ 8-14| Schoo! Strest Sndge scncel Street
E 5.15| Central Street Dam Centrat Swee
-t
0 5. 15[Smak £eook Dam 22 Foester nost
ml 8-17] Forster Road Dam Porster Road
c 5-18[ Saw it o0k Dam 30 ME Streer
—
8-19| Goeman e Cam 4 Ot Wesham wey
8-20{ Marma Tracks/Brdge
8-21|Route 127
8-22[ Schoo! Strest
823 e Strees
8.2 Lincsts Street
£.1 |META Statien Beach Street
€2 | manchester wanne 17 Ashiang Ave
- Crocke’s Sos Yard

15 Ashiand Ave
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1 NAME
-1 | Manchester Rarbor
¥-2 |Siaging Bexch
N-3 |Black Beach (Barier Beach)
¥-3 | White Beach (Barmier Sexch)
N-5 |Eaglehend Swamps and Ponds
N-6 | Chubb Cresk and marsh
— -7 | Ketzte Cove and Clark Pond
[10] %-8 [Cat Brook
E N-9 | Met's Swamp and Brook
Q Brook
E N-11[Bennet's Brook and Marsh
8 N-12 | Causewary Brock
= ¥-13| Dexter Pone
E op Fleid
m N-15| Beaverdam Swamp
N-16|Codar Swamp
N-17|Maple Swamp
g HMl C Area

[
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Community Resilience Building Risk Matrix ﬁ '&‘ @

MANCHESTER-BY-THE-SEA

Municipal Vulnerability Preparedness (MVP)

CommunityResilienceBuilding.org

Top Priority Hazards 4 H AZA R DS
H-M-L priority for action over the Short or Long term (and Ongoing) Priority [ Time
= ili = . . Severe Weather - Extreme
V= Vulnerability § = Strength Coastal Flooding: Inland Flooding: ) . .
) o Temps & High Wind: Drought & Extreme High
Sea Level Rise, Storm |Intense Precipitation, . , Short Long
. . hurricanes, nor'easters, Temperature H-M-L ]
Surge, Coastal Erosion Erosion . Ongoing
. . blizzards, thunderstorms
Features Location |Ownership|VorsS
Infrastructural
Manchester Town Hall. Police, Emereenc Evaluate and implement flood proofing; move vulnerable assets 3-feet above base
i _,W ! ! gency 10 Central Street Town A4 flood level (BFE); flood proof doors, openings; elevate electrical, mechanical and H 0/S
Operations, Diispatch, Harbormaster S :
communications systems; upgrade generator and relocate to higher ground.
A S ;f ; I I f ; t R I c\ K Evaluate long-range possibilities to include relocation or sea level rise/storm surge H L
a \) barrier in Manchester Harbor to protect multiple assets.
Complete evaluations of hydrology, hydraulic restriction and deteriorating AC F'-e-NS
. . condition of bridge; then move forward with design, permitting and
Sawmill Brook Central Street Bridge, Central . . . .
. Central Street Town \" implementation. Implement Sawmill Brook restoration at Central Pond to H 0
Pond, upstream culverts and bridges . . . -
preserve flood storage, improve habitat value and provide flood mitigation for
adjacent properties.
Design, permit, and implement the seven other Sawmill Brook projects already
identified to reduce flooding and restore the Brook, working from downstream up H 0
the watershed.
Given the WWTP is in the FEMA 100-year flood zone, evaluate options: relocating,
joining SESD, buildi Harbor barrier, tecting in place, i.e., buildi
Wastewater Treatment System (WWTP) 12 Church Street Town \' Ifaniatis u mlg a harsor arrler.or I m.g S u.1 o . H Oo/L
floodwall and elevating; evaluate condition and location of pump stations and onsite
WWTP in other areas of town.
Increase Manchester Harbor’s resilience: protecting docks, and piers, reinforcing
Manchester Harbor Town, Private, sV seawalls. in the rfmre denselly developed Inner Harbor; festor.ing natural areas; . u o/L
State, Federal developing and implementing stormwater outfall retrofits to improve water quality
and reducing sedimentation.
Study effects of hardening: where seawalls and raised roads are needed and where
softening - green infrastructure - may help; with this understanding, update zoning Encourage stormwater reuse;
Downtown Businesses Private \' . - ! ’ . o promote native plantings that do H O/L
for more green infrastructure incentives; encourage relocation of utilities from o
; not require irrigation.
basements and lower elevations.
Encourage stormwater reuse;
Retrofit as needed while promoting green stormwater infrastructure to reduce i i
Downtown Stormwater System Town \% ) . p 68 lprom()-te native plantings H 0/L
runoff and impervious surfaces; create more stormwater storage. including trees that do not
require irrigation.
Evaluate options and then flood proof; upgrade and relocate generator to higher Determine alternative water
Fire Station 12 School Street Town S/V et 12 Il - 2 D : M o/L
ground; repair brook abutment; evaluate what conditions would require relocation. [sources options.
Implement alternatives to
Drinking Water: Gravelly Pond, Round Pond, Cheblacco Road, Conduct leak detection and maintain water mains; remove prohibited non-water ¥nu.mcllpal water use for
. Hamilton; Town S/V o . irrigation; have water use M Oo/L
Lincoln Street Well . supply activities from Zone A and Zone 1 when feasible. L . .
40 Lincoln Street restrictions in place with
enforcement during droughts
Educate the public on evacuation routes; assess vulnerable roadways at risk of
flooding to determine possible improvements: reinforcement, culvert sizing and Conduct tree work to reduce
Roadways with Flood Risk Town/State \' B 12 1 g H Oo/L

elevation, e.g,, how to keep Beach Street and Route 127 open; consider what
happens if a road needs to be abandoned.

storm damage.




» . »

g ?-(,., ~

I\/I an C - e‘§ﬁé r

\: _...._.-.\$
: >
Oy S e

-

! i~ ~n, ~ 7’
ga’ma S
; a ?,(: & ' “;‘__‘.:..:E»- "
: / ég§# I~ : -‘*“ P

-

e Complete evaluations of hydrology, hydraulic restriction and deteriorating condition of
Central Street Bridge to prepare for new brldge design, permlttlng and implementation.

.

e Implement restoration of Central
Pond to improve flow and habitat
value while providing flood
mitigation for adjacent properties.

e Design, permit and implement
the seven other Sawmill Brook
projects already identified to
reduce flooding and restore the
Brook, working from
downstream up the watershed.
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Vulnerabllltyﬁ? *‘*Asses‘sments
. Central Street Bﬁ’dge
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Central Street Bridge/Tidal Gate 2050 Sea Level Rise 2050 Storm Surge

« Mitigate flooding on Central Street, lower School and Town Hall Parking
« Address deteriorating conditions of seawall under Central Street

« Improve fish passage for federally listed rainbow smelt
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e Increase Manchester Harbor s resilience: protecting docks, and piers, reinforcing
seawalls in the more densely developed Inner Harbor; restoring natural areas; developing
and implementing stormwater outfall retrofits to improve water quality and reducing
sedimentation.

e Improve the Downtown Stormwater System, which is under capacity with surcharge
from ocean outfalls, by retrofitting, promoting green stormwater infrastructure to reduce
runoff and impervious surfaces, and creating more stormwater storage.

¢ Increase Downtown resilience: study effects of hardening: where seawalls and raised
roads are needed and where softening - green infrastructure - may help; with this
understanding, update zoning for more green infrastructure incentives; encourage
relocation of utilities from basements and lower elevations.
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Given the Wastewater Treatment Plant (WWTP) is in the FEMA 100-year flood zone,
evaluate options: relocating, joining SESD, building a Harbor barrier, or protecting in
place, i.e., building a floodwall and elevating. Evaluate condition and location of pump
stations and possibility of onsite WWTP in other areas of town.

Evaluate long-range possibilities including relocation of Town Hall, Police, Emergency
Preparedness and Wastewater Treatment Plant and construction of a Manchester

Harbor sea Ievel rise/storm surge barrier to protect multlple assets mcludmg the
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Wasterwater Treatment Plant 2050 Sea Level Rise 2050 Storm Surge
» Provide uninterrupted treatment and be protected from damage due to climate change

Protect all first floors, tank walls, and structural openings from 100-year flood damage
Provide flood-proofing to one foot above 100-year flood level

Protect critical facility equipment against damage 3 feet above 100-year flood level

Maintain sufficient backup power for up to 3 days
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Evaluate and implement flood proofing of the Town Hall, Pollce, Dispatch, Emergency
Preparedness and Harbormaster, e.g., moving vulnerable assets at least 3-feet above base flood
level; flood proofing doors and openings; elevating electrical, mechanical and communications
systems; and upgrading and relocating the generator to higher ground.
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Enhance Emergency Preparedness by assuring the Town has enough back-up generators;
encouraging the Town-wide use of Reverse 911; conducting more resident and visitor emergency
preparedness education including location of shelters; assuring seniors can be evacuated; ensuring
radio emergency communications are compatible with other systems.

Educate the public on evacuation routes. Assess vulnerable roadways at risk of flooding to
determine possible improvements: reinforcement, culvert sizing and elevation, for example, how to
keep Beach Street and Route 127 open; consider what happens if a road needs to be abandoned.

Working with National Grid and Verizon, conduct tree work to reduce storm damage; harden
electrical systems to reduce power outages. Plan for redundancy and explore feasibility of a
micro/smart grid.



Storm Surge @ Chubs Creek Storm Surge @ Bennett Brook Upland Flooding @ Causeway Brook

Prevent flooding of Route 127 and mitigate damages

Address potential roadbed undermining

Address high groundwater and sea level rise impacts on drainage system

Address sand/debris impacts on drainage system
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o Evaluate Fire Station resilience options and then flood proof: upgrade and relocate
generator to higher ground, repair brook abutments, and evaluate what conditions would
require relocation.

Encourage the State to examine options for a more resilient commuter rail: elevate rails,
move out of the coastal area, have alternatives such as a water taxi and bus system.

Evaluate fuel tank locations and elevate at least 3-feet above BFE. Conduct toxics use
reduction and business emergency preparedness planning to reduce risk.
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Protect drinking water supply from Gravelly Pond, Round Pond meoln Street Well by
removing prohibited non-water supply activities from Zone A and Zone 1 when feasible.
Develop and implement a groundwater and surface water supply protection plan to

include working with other towns for land protection, conservation easements and well-
head protection.

Ensure drinking water supply sustainability by maintaining water mains and conducting
leak detection. Implement alternatives to municipal water use for irrigation and have
water use restrictions in place with enforcement during droughts.
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¢ Plan for the resilience of Tuck’s Point rotunda, a "cultural icon"

e Evaluate beach and salt marsh systems vulnerability, understand beach erosion and
landward migration to inform long-term policy.
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e Monitor and evaluate sustainability options at Slnglng Beach mcIudmg shoreline
protection and restoration, water and wastewater disposal for the bathhouse, and
parking lot green infrastructure.

Update zoning and regulations to improve protection, conservation and restoration of

brooks and wetlands. Incentivize increased floodwater storage capacity and green
infrastructure.
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Increase Manchester Harbor’s resilience by protecting its eelgrass.

Protect Town's parks, undeveloped land and conservation area. Manage tree canopy.
Increase flood storage.

Assure adequate water for fighting wild fires to protect parks, open space, woodlands
and houses.

Encourage protection, increase flood storage and buffers along brooks, and examine
water use restrlctlons during droughts.



We want to hear from you! Send an’eall W|th your ideas,
thoughts, concerns by June 7 to

Mary Reilly, Grants Administrator

— Phone: 978-525-6427
—  Email: reillym@manchester.ma.us

JULY 2 — MVP Report posted on Town website.

Barbara Warren, Salem Sound Coastwatch Executive Director, MVP Provider
— Phone: 978-741-7900
— Email: barbara.warren@salemsound.org

State and local partnership to build resiliency to climate change

3. Complete
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