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Introductions - Who is here today?

Your affiliation One thing you
i enjoy about
with the < .
communit living/working
Y in Marshfield



Today’s Agenda

* 8:30
* 9:00
* 9:15
* 10:00
* 10:15
* 11:45
*12:30
* 1:15
* 3:15
* 3:30
* 4:30

-

Registration & Breakfast

Welcome and Introductions

Large Group Discussion - Overview

BREAK

Small Group Discussion — Vulnerabilities & Strengths
Large Group Discussion

LUNCH

Small Group Discussion — Action Development
BREAK

Large Group Discussion & Next Steps

Closing Remarks



Program Overview:
What is Municipal Vulnerability Preparedness?

State and local partnership to build resiliency to climate change

. 3. Complete
1. Engage 2 ey © assessment of 4. Develop and :
; impacts and i L . 5. Take Action
Community hazards vulnerabilities & prioritize actions
strengths




What is Municipal Vulnerability Preparedness?
Executive Order 569

Executive Order 569

|
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TNC trains service
provides to use
Community Resilience
Building (CBR) process

EEA provides
municipalities with
awards for CBR
process

\!

Trained certified
service providers

|

Awarded municipality

v

Local CRB process
develops plan

|/

Municipality becomes an
MVP Certified Community
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CHARLES D. BAKER

GOVERNOR

KARYN E. POLITO
UIEUTENANT GOVERNOR

By His Excellency
CHARLES D. BAKER
GOVERNOR

EXECUTIVE ORDER NO. 569

ESTABLISHING AN INTEGRATED CLIMATE CHANGE STRATEGY
FOR THE COMMONWEALTH

WHEREAS, climate change presents a serious threat to the environment and the
Commonwealth’s residents, communities, and economy;

WHEREAS, extreme weather events associated with climate change present a serious
threat to public safety, and the lives and property of our residents;

WHEREAS, the Global Warming Solutions Act (the “GWSA”™) directs the Secretary of
Energy and Environmental Affairs and the Department of Environmental Protection to take
certain steps to reduce greenhouse gas emissions and prepare for the impacts of climate change,
including setting statewide greenhouse gas emissions limits for 2020, 2030, 2040 and 2050;

WHEREAS, the statewide greenhouse gas emissions limit for 2020 is 25% below the
1990 level of emissions and the corresponding limit for 2050 is 80% below the 1990 level of
emissions, but no interim limits have yet been set for 2030 or 2040;

WHEREAS, the Commonwealth can provide leadership by reducing its own emissions
from state operations, planning and preparing for impending climate change, and enhancing the
resilience of government investments;

WHEREAS, the transportation sector continues to be a significant contributor to
greenhouse gas emissions in the Commonwealth, and is the only sector identified through un.
GWSA with a volumetric increase in greenhouse gas emissions;

WHEREAS, the generation and consumption of energy continues to be a significant
contributor to greenhouse gas emissions in the Commonwealth, and there is significant potential

Municipality is now eligible for EEA
awards for implementation funding




What is Municipal Vulnerability Preparedness?
Executive Order 569




What is Municipal Vulnerability Preparedness?
Empowering Communities & Informing Statewide Action

* Community-led process

 Communities as local innovators

* Partnerships and leveraging existing efforts
* Frame coordinated statewide efforts




Goal for Today:

Work Through the Community Resilience
Building (CRB) Workshop Process



CRB Workshop Process

Identify Prioritize Actions /
Community Define Urgency and
Strengths & Timing

Vulnerabilities

Identify Hazards

Develop
Community Actions




CRB Workshop Process

* CRB Workshop Structure:
o |dentify hazards
o |dentify vulnerabilities and strengths
o |dentify and prioritize community actions

* Small groups: Brainstorming
vulnerabilities, strengths, and
actions

* Large group: Determining
hazards and prioritizing actions




CRB Workshop Process




Marshfield — Past, Present, Future



Past hazards — Flooding
Brant Rock: Jan 4, 2018 South Marshfield: Jan 5, 2018

Esplande: Jan 4, 2018

-




Past hazards — Nor’easters / Snow Storms

Brant Rock: Feb 2015 Jan 4, 2018

Brant Rock: Feb 2015

Jan 27, 2015




Past hazards — Coastal Erosion

Brant Rock
Feb 2015

Old Rexhame
April 2017

Green Harbor Bay Ave Ramp
June 2017

Rexhame
Jan 2018



Present conditions




Future conditions
Projected changes in ...




Future conditions
Projected changes in ...

Sea-level
rise

Precipitation




Future conditions
Projected changes in temperature — annual mean




Future conditions
Projected changes in temperature

Observed Mid-Century End of Century
South Coastal Basin | Baseline ) _ _ _
1971- Projected Change | Projected Change | Projected Change Projected Change
2000 (°F) in 2030s (°F) in 2050s (°F) in 2070s (°F) in 2090s (°F)
Annual 497 +1.9 to +3.7 +2.0 to +5.8 | +2.9 to +8.5 +3.2 to +10.3
Winter 30.3 +19 to +4.1 +2.6 to +6.3 | +3.2 to +8.3 +3.5 to +9.8
Average -
Temperature Spring 46.7 +1.8 to +35 +2.4 to +5.6 | +2.7 to +/8 | +32 to +95
Summer | 69.1 +1.5 to +3.7 +2.0 to +6.1 | +2.6 to +9.2 +3.2 to +11.4
Fall 52.4 +20 to +4.2 +3.3 to +6.2 | +3.0 to +8.8 +36 to +109
Annual 58.5 +1.8 to +3.6 +2.4 to +5.7 | +2.6 to +8.5 +2.9 to +10.2
) Winter | 2.2 +1.9 to +4.3 +31 to +6.3 |+29 to +88 | +33 to +11.0
Maximum Sorin
Temperature pring 56.7 +1.7 to +34 +2.1 to +54 | +2.6 to +7.9 +3.0 to +94
Summer | 791 +14 to +3.5 +19 to +6.0 | +25 to +9.3 | +29 to +11.4
Fall 62.2 +19 to +4.3 +31 to +6.3 | +29 to +88 |+33 to +11.0
Annual | 400 +20 to +3.8 |+28 to +59 |+32 to +85 |+35 to +10.5
o Winter | 211 +22 to +4.4 +30 to +6.7 | +37 to +9.0 | +40 to +10.5
Minimum Sorin
Temperature pring 36.8 +1.8 to +3.6 +2./ to +58 |+27 to +/6 |+33 to +94
Summer | 591 +1.6 to +3.8 +2.2 to +6.3 | +2.7 to +9.1 +34 to +11.3
Fall 42.6 +20 to +45 |+34 to +61 | +32 to +88 | +3.8 to +10.9

-




Future conditions
Projected changes in temperature

Observed Mid-Century End of Century
. Baseline
South Coastal Basin | 1971-
2000 Projected Change Projected Change Projected Change Projected Change
(Days) in 2030s (Days) in 2050s (Days) in 2070s (Days) in 2090s (Days)
Days with | Annual +4 to +11 | +5 to 423 | +7 to +41 | +9 to +58
Maximum Winter 0 +0 to +0 +0 to +0 +0 to +0 +0 to +0
Temperature | Spring <1* +<1* to  +1 +<1 to +1 +<1” to  +2 +<1 to +3
Over 90°F Summer | g +3 to  +10 +4 to  +20 +6 to  +35 +8 to +47
Fall <1 +<1° to +1 +1 to  +3 +1 to +6 +1 to +8
Days with Annual 1 +1 to +4 +1 to +9 +2 to +18 +3 to +31
Maximum Winter | ¢ +0 to  +0 +0 to  +0 +0 to +0 +0 to +0
Temperature | Spring 0 +0 to +<17° | +<17° to +<1 | +<1” to +1 +<1 to +1
Over 95°F Summer | 1 +1 to +4 +1 to 48 +2 to +16 +3 to +27
Fall 0 +<1*® to +<1®? | +<1* to +1 +<1* to  +2 +<1* to +3
Days with Annual <1% +<1™ to +1 +<1* to +3 +<1* to 45 +<1* to +10
Maximum Winter 0 +0 to +0 +0 to +0 +0 to +0 +0 to +0
Temperature | Spring +0 to +<1* | +0 to +<1®® | +0 to +<1%° | +0 to +<1*
Over 100°F | Summer | 1% +<1 to +1 +<17 to +2 +<1 to 45 +<1” to +9
Fall 0 +0 to +<1" | +0 to +<1° | 40 to +<1" | +0 to +1

-




Future conditions
Hazards due to higher temperatures

e Heat islands

* Change in phenology:
earlier flowering in some
plants; earlier return of

migrant birds

* Exacerbated ast
allergies, and ot
respiratory conc

hma,
her

itions

* Higher cooling costs

-




Future conditions
Projected changes in ...

Sea-level

Temperature :
rise




Future conditions
Projected changes in precipitation — annual precipitation




Future conditions
Projected changes in precipitation

Mid-Century End of Century
Observed
South Coastal Basin | Baseline
1971-2000 | Projected Change | Projected Change | Projected Change | Projected Change
(Inches) in 2030s (Inches) in 2050s (Inches) in 2070s (Inches) in 2090s (Inches)
Annual 47.5 -0.2 to +3.9 +0.0 to +5.0 +.3 to +6.2 | -0.2 to +6.4
Total Winter 12.5 -0.3 to  +1.5 +0.1 to +1.9 +#0.1 to +28 | +01 to +3.7
ota
Precipitation Spring 121 -0.1 to +18 | -0.1 to +2.2 +#0.1 to +24 | +01 to +28
Summer | 10.4 -0.7 to +1.2 -0.7 to +1.8 -1.5 to +24 | -2.1 to +2.3
Fall 12.5 -0.9 to +1.1 | -1.1 to +14 |-1.7 to +17 |-18 to +1.1
Mid-Century End of Century
Observed
South Coastal Basin | Baseline
1971-2000 Projected Change Projected Change Projected Change Projected Change
(Days) in 20305 (Days) in 2050s (Days) in 2070s (Days) in 2090s (Days)
Annual 9 +1? 10 +2 +1 to +3 +1 to +3 +1 to +4
Days with Winter 2 -0 to +1 +<17 to 41 +<1? to 1 +<1? 10 2
Precipitation .
P " Spring 2 -0 to +1 +<1” to 41 <17 to 41 <17 1o +1
Over 1l a2
Summer | ) -0 to  +1 +<17 to  +1 0 to  +1 0 to  +1
Fall 3 0 to +1 -0 to +1 -0 to  +1 -0 to  +1

7




Future conditions
Projected changes in precipitation — dry days

Observed Mid-Century End of Century
Baseline
South Coastal Basin 1971-

2000 Projected Change | Projected Change | Projected Change Projected Change

(Days) in 2030s (Days) in 2050s (Days) in 2070s (Days) in 2090s (Days)
Annual | 17 1 to  +2 0 to  +3 1 to +3 |0 to +4
) Winter 10 -0 to +2 -1 to +2 -1 to +2 -1 to 42
Consecutive _
Dry Days Spring 11 -1 to +1 -1 to +1 -1 to +1 -1 to +2
Summer | 14 -1 to +2 -1 to +2 -1 to +3 -1 to +4
Fall 13 +0 to +3 +0 to +3 -0 to +3 -0 to +3




Future conditions

Hazards due to changes in precipitation

* Flash flooding
 Dam/culvert failure

* More frequent and intense
storms — snow/ice damage

* Drought

* Greater prevalence of
vector-borne disease
(mosquitoes, ticks, etc)

2016
drought map




Future conditions
Projected changes in ...

Temperature Precipitation




Future conditions
Sea-level rise

-

Intermediate

—Annual mean sea level

11.0
Relative annual mean sea level and future scenarios: Boston, MA
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Future conditions
Sea-level rise

Relative mean sea level (feet NAVD88) for Boston, MA

Scenario Cross-walked probabilistic projections 2030 | 2050 | 2070 | 2100

Unlikely to exceed (83%) under RCP8.5 0.7 14 2.3 4.0

e Extremely unlikely to exceed (95%) under RCP4.5

e Unlikely to exceed (83%) under RCP4.5

e About as likely as not to exceed (50%) under RCP4.5 when accounting for
possible ice sheet instabilities

Intermediate

Extremely unlikely to exceed (95%) under
RCP8.5

e Unlikely to exceed (83%) under RCP4.5 when accounting for possible ice
sheet instabilities

e About as likely as not to exceed (50%) under RCP8.5 when accounting for
possible ice sheet instabilities

0.8 L7 PAg SHD

Intermediate - High

Extremely unlikely to exceed (99.5%) under

RCPS.5 L2 2.4 4.2 7.6

¢ Unlikely to exceed (83%) under RCP8.5 when accounting for possible ice

High sheet instabilities
e Extremely unlikely to exceed (95%) under RCP4.5 when accounting for
possible ice sheet instabilities
Exceptionally unlikely to exceed (99.9%) under
Extreme RCPS.5 1.4 3.1 54 | 10.2
Maximum physicall
Llausible) — L Extremely unlikely to exceed (95%) under RCP8.5 when accounting for

possible ice sheet instabilities

Statewide hydrodynamic modeling will use “High” Scenario

ﬂ MACZM, 2018 (in progress)




Hazards Overview & Survey Results



Potential Natural Hazards in Marshfield
(included in pre-workshop survey)

* Coastal Flooding * Drought

* Inland Flooding * Extreme Temperatures
* Coastal Erosion * High Winds

* Sea-Level Rise * Tornadoes

* Hurricane & Tropical Storms * Wildfires

e Flash Rain Events  Dam/Culvert Failure

* Nor’easters/Snow Storms

* Thunderstorm/Lightning




What we heard from you:

What hazards have impacted

“Blizzards and nor'easters - Loss of electricity,

your organization? which also leads to loss of heat and frozen pipes.”

“Winter storm seawall damage.”

“Flooding, erosion and extreme weather (temperature,
winds, nor'easters). These hazards affect access to our
natural spaces and damage our property.”

How prepared is your
organization to address these

“Stormwater runoff, drought, sea level rise
are all impacting the resources that is our
mission to protect.”

hazards?
“Problems with coastal storm impacts from sea
level rise - flooding, wind/water and flood damage

to infrastructure, homes and trees, stronger rainfalls 1 2 3 4 g

magnifying runoff problems.” Prepared > Not Prepared

Number of responses




What we heard from you:

Coastal Flooding

Inland Flooding

Coastal Erosion

Sea Level Rise

Hurricanes/Tropical Storms

Flash Rain Events
Nor'easters/Snow Storms
Lightning/Thunder
Drought

Extreme Temperatures
High Winds

Tornadoes

Wildfire

Dam/Culvert Failure




Hazards — Coastal Flooding
Brant Rock — Jan 4, 2018 Brant Rock — Mar 5, 2018

Jan 30, 2018




Hazards — Coastal Flooding




Hazards — Nor’easters / Snow Storms

Dae vespon

Jan 26, 2015 Travel ban, near blizzard conditions; 18+ inches of snow

Feb 2, 2015 5-14 inches of snow in coastal areas

Feb 8, 2015 Long duration snow storm; 8+ inches of snow

Feb 14, 2015 Near blizzard conditions; 12+ inches of snow

Mar 5, 2015 Up to 8 inches of snow

Jan 23, 2016 Heavy snow and strong, gusty winds; Up to 11 inches of snow

Feb 5, 2016 Wet heavy snow resulted in major power outages; Up to 10 inches
Feb 8, 2016 Heavy snow, gusty winds and blizzard conditions; 5-8 inches

April 3-4, 2016 4-9 inches of snow

Jan 7, 2017 13-19 inches of snow; near blizzard conditions

Feb 9, 2017 9-17 inches of snow; strong winds

Jan 4, 2018 Nor’easter brought 7-12 inches of snow, high winds, & storm surge
Jan 30, 2018 Up to 8 inches of snow

Mar 13, 2018 8-16 inches of snow; blizzard conditions

Mar 3-4, 2019 Heavy snow; 6-14 inches




Hazards
Sea-Level Rise

e Sea-level rise will
increase areas flooded
by daily high tides...

...but the real threat is
the combination of sea-
level rise and storm
surge




Hazards
Sea-Level Rise

e Sea-level rise will
increase areas flooded
by daily high tides...

...but the real threat is
the combination of sea-
level rise and storm
surge




Hazards
Sea-Level Rise

e Sea-level rise will
increase areas flooded
by daily high tides...

...but the real threat is
the combination of sea-
level rise and storm
surge




Hazards — Sea-Level Rise




Hazards — Coastal Erosion




: I B \._l .__.-
Q1 i



Infrastructural



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwirj92th5XnAhWl8uAKHbXDAWIQjRx6BAgBEAQ&url=https://www.onfocus.news/wastewater-treatment-marshfield/&psig=AOvVaw28yNpHtK1ATEq82LIrzvCx&ust=1579708617379403

Infrastructural

Transportation




Infrastructural

Dams & Coastal
Infrastructure

Massachusetts has more
than 3000 dams.




Infrastructural

Impervious
Surfaces




Societal
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Societal

Town Services




Societal

O

Vulnerable
Populations




Societal

e Hatch Homestead and Mill Historic
Historical District (Union St)

Features .« parshfield Hills Historic District (Bow,
Highland, Main, Old Main, Pleasant, Glen,
and Prospect Sts)

* Thomas-Webster Estate (Webster St.)

* Daniel Webster Law Office and Library
(Careswell and Webster Sts)

* Issac Winslow House (Careswell St.)




Environmental




Environmental

Open Space




Environmental

@,

Wetlands




Break

Reconvene
at Small Group Locations
at 10:15am




