RESILIENT RHODY

AN ACTIONABLE VISION FOR ADDRESSING THE
IMPACTS OF CLIMATE CHANGE IN RHODE ISLAND
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Rhode Island.:
the fun-sized state

With over 400 miles of coastline
and more than 100 beaches,
Rhode Island’s shores and coastal
waters are central to the state’s
cultural, environmental, and
economic interests.

Narragansett Bay is an estuary of
“national significance” and a focus
of water quality restoration and
climate change resilience projects.

Tourism is one of Rhode Island’s
mMost Important economic sectors
and the state is increasingly a
foodie destination.
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West Warwick Wastewater Treatment Facility: March 2010
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Development of an Integrated Watershed /River Model for Flood Management:
Assessment of a Record Breaking Event in March 2010 in the Pawtuxet River, RI.
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Introduction

wd ) that occurred in March 2010 in Rhode
to
suted
2 svstem for the entire watershed and river using the state of the

A record-hreaking flood event (about 500-yr return p

Island (Fig

d several studies to understand and develop mitigation strate

long the Pawtuxet River. We have developed a spatially dis
al /hydraulic modeli

S-based numerical mode

arwick Mall (I Varwick Sewer Trentment

Obijectives
* Developing a web/GIS-Based watenshed /river model for the Pawtuxet watershed to predict
flooding along the nver flood plans

« Assessment of the watershed issues using the developed model: impact of the Scituate Reser-
voir on flooding. effect of historical dams on flooding. dam removals. debris. and levee heights

» Paving the way for a real-time forecasting system for this river, and other rivers in RI
Study Area

The Pawtuxet River s located on the western side of N

ansett Bay in RL The geographical
ed. encompassing the Main, North, and

focus area in this study is the Pawtuxet River watersh

South Branches Pawtuxet River. Inside the watershed are two major reservoirs: the Scituate
and the Flat River Reservoirs, as well as several structures (historical dams and bridges) along
the river (Figure 2)

Ta

e 1 shows an overview of the drainage areas of subhasins in this watershed. Figure 3 shows

veak discharges for 10-yr, S0-vr, 100-vr i 300-yr return periods in the Mam, North. and
for the North

nch. It is interesting to note that the ratio of flow peaks are very

South branches of the Pawtuxet River [11]
Branch than for the South E
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of rivers are used as mput mto the river hydraulic
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wown in Figure 5.

Uncertainty

Analysis — Continued

Effect of Debris on Flooding
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STORM TEARS THROUGH NEIGHBORHOOD



"l -

c;g_ o '; |u

Westerly inundated with
flood watersin 2010
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RHODE ISLAND MANIFESTATIONS
OF CLIMATE CHANGE

1

Sea Level Rise

Warming Air Temperatures
Warming Water Temperatures
Storm Frequency And Intensity
Changing Biodiversity

Precipitation and Inland Flooding




Resilient Rhody what's at risk

100% of state drinking water supply — 85% surface water

337 miles of state and municipal roadway are vulnerable
to flooding in a 100 yr. storm surge event

The state’s 360,000 acres of forest land are being
iImpacted by drought and invasive pests

Providence County has the worst air quality in the
Boston-Worcester-Providence metro area and received
an F for high ozone days (American Lung Foundation)
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@ﬁgmber 2017, Go mor
}mmondo signed an -—-—'/
Exe‘gﬂ e Order appointing a
Chfe emence Officer to drive
wgchm‘o‘fe resmence efforts across

" the siate’ Wwith the mission to A
oﬂevel& a statewide action /2

ﬁsﬁ gy by July 2018.




Resilient Rhody leadership structure

« The Resilient Rhode Island Act
established the Executive

Climate Change Coordinating
Council (EC4) in 2014.

« |t also sets specific greenhouse
gas reduction targets;
establishes two advisory
bodies, the EC4 Adyvisory
Board and the EC4 Science
and Technical Advisory Board,
to assist the Council.




« Catalyze the planning and
vulnerabillity studies already
developed and move towards
implementation

Identify and prioritize resiliency
actions the State can control
to demonstrate progress and
implementation

Prioritize actions that promote
cross-agency collaboration
Resilient Rhody and support municipalifies in

S’rrO’regy GOOIS resilience planning and

project implementation




Timeline of natural disasters and
select state agency reports and tools

2010




Resilient Rhody framework
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Making the Case for
Climate Reslience

RESILIENCE THEME:
Natural Systems

RESILIENCE THEME:

Community Health
and Resilience

RESILIENCE THEME:
Emergency Preparedness

RESILIENCE THEME:

Critical Infrastructure
and Uftilities

Financing Climate
Resilience Projects
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RESILIENCE THEME:
:inoncing C'ImCITe Communities across
& . Rhode Island face an urgent
Resllience PrOJ ecits need to build climate resilient
Groundbreaking of the Warren Wastewater Treatment Facility infrastructure that will survive

—— W// 4, e extfreme weather events.

There are several existing
loan, bond, and grant
programs for addressing
climate resilience, and many
new financing mechanisms
currently under development

s ™\ |

by state and local agencies
based on successful programs
around the country.



Existing climate financing mechanisms

CRITICAL INFRASTRUCTURE AND UTILITIES NATURAL SYSTEMS
FINANCE TOOL WATER POWER TRANSPORTATION FINANCE TOOL COASTAL INLAND
CLEAN WATER STATE REVOLVING FUND X X MITIGATION BANKING X X
DRINKING WATER STATE REVOLVING FUND X X LAND TRUST X X
USDA RURAL DEVELPMENT LOAN PROGRAM X X CLEAN WATER STATE REVOLVING FUND X X
BONDS X X X DRINKING WATER STATE REVOLVING FUND X
RIIB STORMWATER ACCELRATOR X BONDS X X
FUND X
ERFICIERITBUILDING S B EMERGENCY PREPAREDNESS
WATER INFRASTRUCTURE FINANCE .
AND INNOVATION FUND FINANCE TOOL COASTAL INLAND
ELECTRIC/GAS RATEPAYER FUNDS X EFFICIENT BUILDINGS FUND X X
ENERGY SAVINGS PERFORMANCE - PROPERTY ASSESSED CLEAN ENERGY X X
CONTRACTS
MUNICIPLE ROAD AND BRIDGE .
POWER PURCHASE AGREEMENTS X REVOLVING FUND
PROPERTY ASSESSED CLEAN ENERGY X X BONDS X X
MUNICPAL ROAD AND BRIDGE
REVOLVING FUND & COMMUNITY RESILIENCE
TAX INCREMENT FINANCING X X X FINANCE TOOL COASTAL INLAND
EFFICIENT BUILDINGS FUND X
PROPERTY ASSESSED CLEAN ENERGY X
BONDS X

TAX CREDITS
FHA MORTGAGES

X X X X
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Centralized hub of local
Infrastructure investment in
Rhode Island

Our mission is to support and
finance investments in the
State’s infrastructure. Through
Its activities the Bank fosters
Infrastructure improvements
that enhance the environment,
create jobs, and promote
economic development.

RHODE ISLAND
INFRASTRUCTURE BANK



Resilient Rhody Implementation







2016 . 201 7. <
Stormtools Analysis Final Design
12’ projected Stillwater Permitting

2011- Consent 3’ SLR (NOAA 2065) Bid Process
Agreement 1" wave based on STWAVE -$20mm total
-$450 PF from RIIB

A Implications of
=S Climate Change
mODARD for RI V!Iastewater
&CURRAN Collection &

in association with: pyasa Treatment
Infrastructure
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2015 - Design L R (== i i
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WOODARD & CURRAN Rhode Island

33 Broad Street Department of

One Weybosset Hill | Floor 7
Providence, Rl 02903

woodardcurran.com
MMITMENT & INTEG Y

Environmental
Management

March 2017
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MHHW with 3’ Sea Level Rise
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MHHW with 5’ Sea Level Rise
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Resilience Improvements
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Resilient Rhody Implementation Priorities

« Assigned leadership across EC4
agencies

« Ownership of all 61 actions and
aligning achievable1,3,5 year
goals

» Establish and accelerate
funding and financing for
resilience

» Resilient Rhody has been a
catalyst for $13mm in new
climate resilience funding

e Evaluate sustainable revenue
streams for climate resilience




Resilient Rhody Municipal Resilience Program

« Developed in partnership
between Rhode Island
Infrastructure Bank and The
Nature Conservancy

 The MRP is open to all 39
municipalities in Rhode Island

 The MRP provides technical
assistance to selected
municipalities to complete the
“Community Resilience Building”
Process |

* Municipalities will identify priority
climate resilience projects and
action grant funding is available




$47.3 MILLION * * Rhode Island’s vibrant green economy

accounts for more than 15,000 jobs and

adds $2.5 billion fo the economy each year.
- 2016 URI study

economy and

clean

Y water bond

This bond invests in water
quality, land cleanup,
farmland, recreational
facilities, and open space 1o
ensure Rhode Island remains
a wonderful place to live,
visit, and raise a family.




Rhode Island Climate Action sna

State of Rhode Island
NS ~P Climate Change

Home Climate Science  State Actions
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SPOTLIGHT: CLEAN
TRANSPORTATION

In May 2018, the State of
Rhode Island announced that
approximately $14.4 million of
the State’s Volkswagen
setfiement funds would be
used fo take important sieps
toward improving air quality in
Rhode Island —including the
acquisition of electric buses for
the Rhode Island Public Transit
Authority. The State’s plan calls
for about $10 million to be used
to replace older diesel buses
that are being retired with new.
all-electric, zero-emission
vehicles. RIPTA is tackling this
project in two phases. First, it
has launched a pilot program
with three leased all-electric
buses. Then, based on what it
leams from the pilot, RIPTA
plans to purchase 16 to 20
electric buses as permanent
additions fo its fleet. |

RI in the Fight Against Climate Change:
A Snapshot

= 79%

toward the goal of
increasing RI's clean
energy tenfold by
2020

3.4

From 2007-2018, energy efficiency
measures have saved el C

equal to that g
e s (500 MW). From 2008-
2018, the greenhouse gas emissions
prevented by RI's natural gas
efficiency programs are equal to taking
174,482 passenger vehicles off the
road for one year.

Rhode Island is working to combat climate change on many
fronts, and this dashboard is designed to highlight a handful of

WHY IT M.

A 400MW offshore wind farm
can produce approximately
one-quarter of all the
electricity used by Rhode
Islanders annually — without
contributing to climate change
through greenhouse gas
emissions.

There are lots of ways to
become more energy
efficient. You can install LED
light bulbs, reinsulate your
home, invest in energy star
appliances and smart controls
such as Wi-Fi thermostats
Schedule a free energy audit
for your home or business to
find out what programs may
be available to help pay for
your energy efficiency
upgrades. Call 1-888-633-
7947 for info.

The Urban Forests for Climate
and Heslth inifiafive originated
from the Resilient Rhody
strategy and will create a suite
of tools that Rhode Island
municipalifies can use fo help
identify planting locafions that
maximize public health and

climate mitigaion potential. The

initiaive is focused on helping
Rhode Island reach its carbon
sequestration goals through
urban tree planting while
providing policy. funding. and
implementation technical
assistance. Rhode Island is a
two-year, statewide
demonstrafion of a national
initiative on Natural and
Working Lands funded by the
Doris Duke Charitable
Foundation.

SPOTLIGHT: RESILIENT
COMMUNITIES

pshot

898 8 %
16,021

green jobs - the clean energy

economy has
2014

= 427%

Electric vehicles
in Rhode Island
have increased
427
to 2019. There
are now 2,342
electric vehicles in
Rhode Island

from 2015

8,077

acres of land
have been
protected by the
state since 2010
This represents a
4 10% increase in

total land
protected by state programs over the
last 8 years.

WHY IT MA

Fighting climate change is
good for the economy. Energy
efficiency jobs make up the
largest sector of the clean
energy economy, with efficient
heating and cooling
representing the largest rate
of growth

WHY IT MA

RS

Electric vehicles (EVs) are
powered by electricity, which
as an energy source is
cleaner than gas. They
produce less pollution than a
conventional gas-powered
vehicle. Reduced harmful tail-
pipe pollutants is good news
for our health; better air
quality will lead to fewer
health problems and costs
caused by air pollution

WHY IT MAT

Farms, forests. and open
space filter and clean our
water, provide recreational
opportunities, and support our
agricultural and tourism
economies. They also cool
our cities by blocking and
absorbing sunlight and help
fight climate change by
storing carbon dioxide.

The City of Newport is
implementing a series of
improvements to the Newport
Water Polluion Control Plant.
These upgrades are infended
to address wet weather flows
and mitigate combined sewer
overflows (CSOs), which are a
substantial source of water
poliution. Among the upgrades
made to the facility are an
increase in the capacity that it

can freat fo betier handle wet
westher events, chemically-

enhanced primary treatment,
biofilters and improved solids
management to minimize odors
and a UV disinfection system to
protect against the escape of
bacteria. Additionally, the City is
financing for Solar panels that
will provide a portion of the
facility's electricity and energy
efficiency measures will reduce
the amount of energy that the
facility requires to operate.

4 &
4 &4 & 4 2 2 2

30/39

WHY IT MAT

Here's one of many
examples. The Block Island
landfill (closed in 1990) is
subject to severe coastal
erosion. Storms. including
Sandy, cut away

have Hazard
Mitigation Plans to prepare their
communities for the impacts of climate
change. Additionally, 5 out of 39
communities are parficipating in the
R R ly: Muni
3 e Program to identify priority
projects to further prepare their
communities for climate change.

Resi

1.7%

RI's 2016 greenhouse (GHG)
emissions are estimated at 11.02
MMTCO2e (in RI's most recent GHG
Emissions Inventory) which is a 11.7%
reduction below 1990 levels. Ri's
Resilient Rl Act sets a goal to reduce
s) below
1990 levels by 2020, with ultimately an
80% reduction by 2050

emissions ten pe

at the seaward slope and
large amounts of debris
washed into the ocean
Subsequent storms
exacerbated water quality and
public safety concems. The
Block Island Landfill Slope
Repair Project pulled back the
ocean facing slope of the
landfill and created a strong
stone revetment while also
incorporating beach grass for
stabilization.

WHY IT MATTERS

When we burn fossil fuels for
energy, we add more and
more carbon dioxide into the
atmosphere. This buildup acts
like a blanket that traps heat
Increases in heat-trapping-
gases (e.g. carbon dioxide)
lead to many adverse effects.
such as extreme storms,

rising temperatures, and
rising sea levels. Rhode
Island is committed to the
Paris Climate Accords, an
agreement to address climate
change by reducing human-
induced heat trapping gases.
RI completed an in-depth plan
in 2016 for reducing its
emissions



www.climatechange.ri.gov




