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Introduction

On October 29th, 2012, the center of Superstorm Sandy
(Ostiguy et al, 2018) crossed the shoreline of New Jersey.
The strong and persistent winds from the east created
extensive damage to the electrical power network across
Connecticut. They also created a large storm surge in
Long Island Sound that led to extensive flooding along
the shoreline, but particularly in New Haven and Fairfield
Counties which were designated as federal disaster
areas. Since this severe weather event came only a year
after two others, Tropical Storm Irene and the Halloween
Nor-easter of 2011, the political leadership of the state
recognized the need to accelerate the design and
implementation of measures to increase the resilience

of the state’s infrastructure to weather hazards and the
impacts of climate change.

In response to Superstorm Sandy, the federal
government provided recovery support and created new
initiatives to assist areas affected by natural disasters

in developing innovative, forward-looking resilience
strategies. These included President Obama’s Hurricane
Sandy Rebuilding Task Force, and the resulting Rebuild
by Design (RBD) competition and implementation
program. The RBD process provided the opportunity

for interdisciplinary research and design teams to
develop innovative approaches to resilience and climate
adaptation in Sandy-impacted communities, including

the City of Bridgeport, CT (Rebuild by Design, 2015). (Sandy event photos obtained from CIRCA and Nara & Dvids public domain
archive)
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Building on these initial steps, The U.S. Department of
Housing and Urban Development (HUD) launched the
National Disaster Resilience Competition (NDRC) in
2014. A consortium of State agencies and stakeholder
organizations coordinated by the Connecticut Institute for
Resilience and Climate Adaptation (CIRCA) developed

a successful NDRC proposal with two complementary
components: expansion of the RBD pilot project

to provide flood protection, enhanced recreational
resources and economic development opportunities to

a vulnerable area of Bridgeport (Resilient Bridgeport -
South End); and an innovative process that would extend
planning opportunities to develop resilience projects in
other vulnerable communities of New Haven and Fairfield
Counties, a project we refer to as Resilient Connecticut.

The goals of the Resilient Connecticut project were to
increase coordination across scales of planning (local,
municipal, regional, and statewide) through utilization
of a watershed based and climate science informed
approach to identifying flood risks and vulnerabilities,
also known as “Zones of Shared Risk.” The project
also aimed to establish a framework for investment and
project implementation that integrates risk reduction
strategies with economic development framed around
transit-oriented development, conservation strategies,
and critical infrastructure improvements. Connecticut is
a small state in southern New England with a complex
geological history (Stone et al., 2005) that has played
an important role in determining patterns of human
settlement and land use, and the geography of the
risks created by climate change in the Anthropocene
(Zalasiewicz et al., 2021).

Resilient Connecticut Synthesis Report

In this report we outline the planning process we
developed and synthesize our understanding of

the outcomes. We conclude with comments on the
effectiveness of the process and ongoing and future
work. In section 2, we summarize the patterns of
geomorphology, development, and political organization
that create challenges to cohesive resilience and
adaptation planning in Connecticut. In Section 3 we
outline the three phases of the project. In section 4 we
summarize the results of the planning process and the
prioritization for near-term action. We then summarize
the projects that emerged as priorities and adaptation
actions. In Section 5, we conclude with a summary

of challenges and lessons learned from the planning
process and recommendations for a Resilience Road
Map for the State of Connecticut and beyond.

(Sandy event photos obtained from CIRCA and Nara & Dvids public domain
archive)




Geomorphology and Historical

Development Patterns

2.1 Geomorphology

The rifting associated with the creation of the

Atlantic Ocean, and subsequent cycles of glaciation
in Connecticut have created a landscape that is
characterized by almost north-south oriented ridges
and valleys. The glaciations of the Pleistocene also
created moraine deposits to the south of Connecticut
at what is now Long Island NY. At the end of the last
(Wisconsin) glaciation, the mean level of the ocean
was approximately 100m below current levels, and the
moraines of Long Island dammed the meltwater from
the retreating glaciers to create what Lewis and Stone
(1991) call glacial Lake Connecticut.

Major Glacial Lakes in Connecticut during Late-Wisconsinian Deglaciation,
Map courtesy of US Geological Survey.
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At approximately 17,000 years the surface of Lake
Connecticut was close to present sea level. As glaciers
retreated to the northwest, the rivers flowed south
through valleys carrying glacially eroded sediments
and created deltaic deposits around the northern

shore of the lake. Since the beginning of the Holocene
(approximately 12,000 years ago) sea levels have

been rising. Approximately 8,000 years ago, Lake
Connecticut drained into the ocean and the- lake
bottom was exposed to the atmosphere. As the

ocean level continued to rise, Lake Connecticut was
transformed into Long Island Sound (LIS), a large tidal
estuary (Lewis, 2013) and tidal currents, surface gravity
waves (O’Donnell et al, 2014), and salt marsh building
processes (van de Plassche, 1991) have rearranged
the coastal sediments to create the rocky headlands,
and spit-sheltered coves and marshes that now
characterize much of Connecticut’s shoreline. Glacio-
isostatic uplift has also occurred and has led to the relic
delta deposits being a few meters above current mean
sea level.




2.2 Historical Development

There is evidence of Paleo-Indian settlement along

the inland rivers of Connecticut as early as 12,500
years before present (Leslie, et al., 2020). Rising sea
levels have likely destroyed evidence of early Holocene
habitation at the shoreline, but the interpretation of
17th century maps and land records of Spiess (1935)
suggests that Connecticut had many, at least seasonal,
tribal settlements at the shoreline. The first trading
posts and colonial settlements of the Dutch and British
occurred between 1632 and 1635 (DeForest, 1851)
along the Connecticut River, and in the following
decades, many other settlements were established at
the shoreline of LIS. Disease (Cook, 1973) and warfare
(Mandel, 2010) during this period led to a rapid decline
in the population of the native peoples. The relatively
flat areas of glacially derived sand and gravel deposits
at the shoreline of LIS were attractive sites for farming,
fishing, shipbuilding, and the coordination of trade
along the north-south oriented rivers, and along LIS
with Boston and New York.

By the mid-eighteenth century, the agrarian economy
of Connecticut had grown to include the production

of livestock on cleared hillsides and “agricultural
manufacturing” (Daniels, 1980), i.e., the processing of
farmed goods into products that could be exported
and traded, much of which was with the West Indies.
However, a substantial crafts and manufacturing
industry had also evolved to meet the demands of new
settlements in the state which exploited the products
of iron and coal mines in the western hills and the
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resources of local forests and rivers. Much of the
production in Connecticut during the Revolutionary war
period was reoriented to support military operations
and replace products embargoed by the British. After
independence, innovators and entrepreneurs in CT
created cotton and woolen mills and factories on many
of Connecticut’s rivers to refine the products of the
southern states. Steam power replaced hydropower in
most of the mills and factories by the mid-nineteenth
century. This allowed substantial expansion in capacity
and workforce and transformed Connecticut into an
urbanized manufacturing state. Fuller (1915) shows that
in 1880 the population of CT was double what it had
been in 1840. Further, the number of people living in
towns larger than 10,000 had increased by a factor of
ten.

The need to transport raw materials and finished
goods also led to a concurrent expansion of steam-
powered railways. North-south routes were also
constructed along the major river valleys first since
the grades were low and the need for major river
crossings was limited. The major cities of New Haven
and Hartford were linked in 1839, and the line extended
to Springfield, MA, five years later. Additional lines up
the Housatonic, Naugatuck, Connecticut, and Thames
River valleys were completed by 1850 (CTDOT). A
track along the shoreline connected New York to New
Haven in 1849 and extended to New London a year
later. A track between New London and Stonington
brought the network to the eastern end of the state in




_—

Connecticut railway map 1893, prepared by S.D. Tilden, Hartford, Library of Congress.

1858. The map prepared for the Connecticut Railroad
Commissioners by Tilden (1893) shows the impressive
extent of the most comprehensive rail system in the
country at the time.

At the beginning of the twentieth century, the long-
distance rail transportation system was complemented
in most Connecticut cities by electric trolley networks
operated by private companies. The State Highways
Commission (1900) recognized that the existing road
network had developed to facilitate “farm to market”
transportation, but not through traffic. A comprehensive
plan was established with ten north-south roads that
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largely followed river valleys and paralleled the ralil
lines, and four east-west “trunk” roads, including the
Boston Post Road along the shoreline. These required
ferries and bridges. The plan was 60% fulfilled by
1914 and established the framework for transportation
in Connecticut. Federal investments in interstate
highways in mid-twentieth century led to two high-
capacity east-west (195 and 184) and two north-south
(191 and 1395) routes but largely conformed to the
topography in the same way as earlier roads. But as
in other parts of the United States, since the interstate
highways prioritized the speed of through traffic, they
were often routed through existing communities.




2.3 Political Context

The political organization of towns and the state
evolved within a tradition of “home rule”, which allowed
settlements to form municipalities and granted local
autonomy over matters such as land use regulation,
taxation, education, and other services. This tradition
favoring “localism” was officially enacted in state law
in 1915 and later codified into the state’s constitution
in 1969 (Griffith, 1983). Today there are 169 individual
municipalities across Connecticut, which each have
taxing, land-use, and zoning authority as defined by
the State legislature. Connecticut’s history of locally
controlled planning and zoning resulted in the unique
character of its large and small New England towns,
but also enabled the stark segregation of populations
and unequal distribution of resources along racial and
socioeconomic lines that can be observed in present
day (Buchanan and Abraham, 2015), (Bronin, 2022). By
the early 20th century, much of Connecticut’s coastline
had been privatized, developed, and segregated
between densely populated, urban manufacturing
centers, and heavily restricted local enclaves of private
property interests, with limited areas remaining for
public access to the shoreline (Schlichting, 2014).

Along with socioeconomic division came the steady
intensification of industry, infrastructure, buildings,
assets, and people within and around the low-

lying floodplains and river valleys that characterize
Connecticut’s coastal zone. By the time of Superstorm
Sandy’s impact in 2012, 60% of the state’s population
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lived in coastal communities, including more than
32,000 homes in the FEMA defined 100-year floodplain
(FEMA, n.d.), and $542 Billion in assets at risk (SAFR
Connecticut Connections, 2016) . That trend has only
continued and accelerated in the decade since Sandy,
as recent analysis indicated the pace of housing growth
in areas of high flood risk has been 3 times faster than
in areas of low risk in Connecticut (Climate Central &
Zillow, 2019).

Following Sandy, several coastal municipalities
received Federal recovery funds to develop resilience
plans, which included recommendations for policy-
driven actions as well as flood mitigation infrastructure
projects (CIRCA, 2019a). Additionally, municipalities
have begun incorporating the assessment of climate-
driven risks into natural hazard mitigation plans,

which are required to be maintained and updated
every 5 years to qualify for Federal disaster recovery
support (Phase |l Report, Appendix B). Comprehensive
municipal “Plans of Conservation and Development”
are required by the State on a 10-year cycle and must
now include a consideration of sea-level rise impacts
(Public Act No. 18-82, 2018). Other sector specific, and
workshop driven approaches to identifying local climate
risks and developing mitigation strategies have been
carried out, with varying degrees of success towards
implementation of resulting actions (Phase |l Report,
Appendix B).




Regional Planning in Connecticut

Regional approaches to land use planning in
Connecticut have been voluntary, ad-hoc, and often
constrained by tensions around maintaining local
political control and a lack of realized mutual benefits
between municipalities for shared services (Tondro,
1999). Having formally dissolved county government

in 1959 (OLR, 1998), the State legislature enabled a
network of metropolitan planning agencies, and later,
regional Councils of Governments (COGs) to assist
municipalities with addressing regional concerns
through voluntary inter-municipal compacts and shared
technical assistance (Connecticut General Statutes

§§ 8-31a to -37b). Today the COGs support towns in
meeting a variety of planning requirements such as 10-
year Regional Plans of Conservation and Development,
Natural Hazard Mitigation, Long-Range Transportation,
Affordable Housing, and Economic Development
Plans.

Despite some initial efforts and successes, planning
for and adapting to the impacts of climate change
remains a novel process requiring technical

capacity that can be difficult for many Connecticut
municipalities to manage in isolation or through
existing frameworks. Significant local gaps exist
between municipalities, largely as a result of property
tax disparities, competing service demands on
municipal budgets, and heterogeneity among local
staff experience and capacity (DECD, 2022). The lack
of formal regional planning authority or mechanism for
coordination between towns means that larger scale
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interventions with potentially broader benefits. may
be difficult to identify, prioritize, fund, and implement.
Lacking a framework for prioritization of climate risks
and proposed projects, municipalities have largely
focused on smaller scale resilience initiatives, without
addressing more transformational, longer term
adaptation needs.

Regional Councils of Governments in Connecticut
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Resilient Connecticut

In response to Superstorm Sandy, and at former
Governor Danel Malloy’s directive, a cohort of
Connecticut state agencies formed a working group
called the State Agencies Fostering Resilience or SAFR
(SAFR Connecticut Connections, 2016). SAFR provided
a forum for coordination of the post-Sandy recovery
response and ultimately led to a multi-phase proposal
to HUD’s National Disaster Resilience Competition (CT
DOH, 2015). The proposal focused on pilot projects

in Bridgeport and New Haven, Connecticut, as well

as the development of a framework and planning
process that could create alignment across local,
regional, and state resilience projects. The proposal
initially called for a regional coastal resilience plan
(Connecticut Connections Coastal Resilience Plan or
C3RP), connecting resilience strategies across the
most Sandy-impacted coastal towns in Fairfield and
New Haven Counties. The resulting project was later
renamed Resilient Connecticut in recognition of the
need to extend planning opportunities to inland and
non-coastal areas of Fairfield and New Haven Counties,
which also face significant climate risks.

The goal of the regional planning project adopted
by the SAFR working group was “to establish
resilient coastal communities where structures and
critical infrastructure in the flood zone are adapted
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to withstand occasional flooding and protected by
healthy buffering ecosystems, where critical services,
infrastructure and transport hubs are located on
safer, higher ground, and where strong connections
exist between the two.” This resilience concept was
intended to build on investments the State has made
in supporting transit-oriented development along

the Metro-North/I-95 corridor, to simultaneously
reconnect and protect economically isolated coastal
neighborhoods to existing transportation nodes.

Resilient Connecticut also proposed the integration

of planning concepts that emerge from the state’s
unique geomorphology and political evolution. First,
“Zones of Shared Risk” (ZSR) would be delineated
across watershed scales based on hydrologic and
hydraulic characteristics of flooding, to identify
common risks faced by populations, land-uses, assets,
and infrastructure. ZSR can serve as a framework for
negotiation and coordination between neighboring sub-
populations when developing resilience interventions.
Second, the process would seek to identify and
prioritize “Resilient Corridors”, which could connect low
lying areas of flood risk to higher elevation north-south
ridgelines left by glacial processes. Resilient Corridors,
Resilient Nodes, and Resilient Zones could allow towns
and the state to coordinate and focus forward-looking




transportation, housing, and economic development and emissions mitigation benefits by not-only reducing
investments in locations that are resilient to future long term risk for communities through focusing

sea-level rise and climate change impacts, while also development on higher ground, but also supporting
serving to encourage multimodal, transit supportive communities in transitioning to more transit supportive
development around the State’s existing transit and less energy intensive patterns of development.

infrastructure. The approach provides both adaptation
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feat1 zones of shared risk, resilient corridors, and resilient notes.
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The project was proposed in three phases: 1). Develop Phase 1. It was also anticipated that implementation
Resilience Planning Framework, 2). Conduct Resilience of the Framework would involve planning across

Planning in New Haven and Fairfield Counties, and multiple scales and would consider the vulnerability

3). Synthesize, prioritize, and develop implementation of infrastructure systems in Phase 2, with the goal of
plans (O’Donnell, et. al, 2017). The three project phases  developing multi-scale strategies for resilience in Phase
were proposed to allow for ongoing post-Sandy 3. Following the awarding of funds in Spring 2018, the
recovery projects and plans to inform the process project team was assembled and initiated Phase 1 in
through lessons learned and information gathering in the Fall of 2018.

* Coordinate with State Agencies (SAFR) and stakeholders
Phase 1: « Review existing local, state, and relevant national and international resilience and

Develop Resilience adaptation planning efforts
Planning Framework » Draft Resilience Framework

* Regional resilience planning incorporating the Resilience
Phase 2: Framework

Conduct Resilience * Municipal resilience planning activities incorporating the Resilience

Planning in New Haven Framework
and Fairfield Counties * Regional engagement; coordination across plans and initial
synthesis

Phase 3: » Site plan development
Synthesize, prioritize * Synthesis report and Resilience
and develop Road map ,
implementation plans * Funding site plan projects

Fig. 2: The 3 phases of Resilient Connecticut as outlined in the original proposal.
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3.1 Phasel

Phase | began with a comprehensive inventorying of
current and previous planning documents in Fairfield
and New Haven Counties, as well as a review of national
and international climate adaptation and resilience
planning approaches that could inform the process

in Connecticut. Connecticut state, regional, and local
Plans of Conservation and Development (POCD) are
primary planning documents, required by state statute
which outline local and regional priorities for land use,
growth, and protection of natural resources. Natural
Hazard Mitigation Plans (NHMP) are required by the
Federal Government for receiving hazard mitigation
assistance funding and outline physical and climate
hazards to local and regional infrastructure, as well as
proposing actions to mitigate those hazards. Following
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Superstorm Sandy, the Connecticut Dept. of Housing
also received and distributed $159 Million in CDBG-DR
recovery funding for housing and infrastructure projects,
along with providing funds to several municipalities to
develop “coastal resilience plans.” These plans follow

a similar approach to NHMPs in defining the range and
locations of coastal hazards including sea-level rise

and propose mitigating actions. The first set of coastal
resilience plans followed a structure funded by NOAA
and piloted by the Town of Guilford, but the organization
of plans ultimately evolved. Other local and regional
plans were reviewed including neighboring initiatives

in New Jersey, Massachusetts, New Hampshire, New
York, and Rhode Island, along with sector specific
resilience planning for public drinking water, wastewater
treatment, and historic resources (CIRCA, 2022).

Following the inventory and review of existing plans,

a series of stakeholder engagement meetings were
scheduled to discuss the state of resilience planning
and project implementation with coastal towns and
regional COGs in Fairfield and New Haven Counties.
A 6-month workshop was held in May of 2019

to gather stakeholders, review climate resilience
planning approaches, and solicit input on the Phase 1
deliverable: Resilient Connecticut Planning Framework
(Workshop Summary Report, 2019).



https://resilientconnecticut.uconn.edu/resilient-ct-resources/?type=inventories
https://resilientconnecticut.uconn.edu/resilient-ct-resources/?type=inventories
https://media.circa.uconn.edu/docs/PhaseIIReport/Appendix%20B.pdf
https://resilientconnecticut.uconn.edu/products-available-may-22-resilient-connecticut-workshop/

Fig. 3: A panel featuring municipal and regional planners discussing previous resilience planning in
Connecticut was held during the First 6-Month Workshop during Phase | of Resilient Connecticut on

May 22nd, 2019 in Stamford, CT.

Several changes in the scope of the regional planning
process emerged through this stakeholder engagement
and feedback. First, many expressed the need to

move beyond the coastal boundaries, to include inland
communities. The post-Sandy period in Connecticut
resulted in funding for planning that primarily supported
coastal municipalities. Inland communities of the region
had lacked opportunities to assess climate risks and
develop plans beyond natural hazard mitigation. In
addition, there were identified unmet technical capacity
needs around the assessment of fluvial (riverine) and
pluvial (stormwater) flooding as well as, the impacts

of extreme heat due to climate change in the region.

Resilient Connecticut Synthesis Report

Additionally, the stakeholders expressed a strong
desire to leverage existing partnerships and coastal
resilience plans that had been developed following
Sandy, to avoid duplicating efforts, and burdening the
communities that had received attention after Sandy
with “planning fatigue.” The stakeholder feedback
resulted in expanding the scope of the regional
planning process to include more communities,

while also shifting focus to areas of the region with
compounding risks due to the combination of climate
stressors (coastal, riverine, and stormwater flooding, as
well as extreme heat).




Fig. 4: Members of the State Agencies Fostering Resilience (SAFR) Council discuss the Resilient
Connecticut Planning Framework during a panel discussion at the 1st Annual Resilient Connecticut
Summit, November 2019.
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The resulting Resilient Connecticut Planning Framework
(circa, 2020) was presented at the 1st Annual Summit of

the project in November of 2019 (CIRCA, 2019c). The
Framework featured a long term vision for establishing
resilient communities in Fairfield and New Haven Counties
which included the following goals: Focusing community
development around transit (resilient TOD); Creating
corridors resilient to climate change (Resilient Corridors);
Creating opportunities for affordable housing, and preserving
and enhancing the quality of life of existing affordable
communities; Developing energy, economic, and social
resilience; Increasing transit connectivity; Adapting structures
and critical infrastructure in the flood zone to withstand
occasional flooding, and; Protecting communities through
healthy buffering ecosystems, where critical services,
infrastructure and transport hubs are located on safer, higher
ground, and where strong connections exist between the
two.

The document also proposed a step-wise process to
assess climate risks, develop adaptation scenarios, and
prioritize actions and projects following a mulit-criteria
decision support pneumonic PERSISTS: Permittable -

can get all necessary local, state, and federal permits;
Equitable - considers impacts to vulnerable populations;
Realistic - can be realistically engineered and is plausibly
fundable; Safe - reduces risks to people and infrastructure;
Innovative - process has considered innovative options;
Scientific - apply and improve on the best available science;
Transferable - can serve as a model for other communities;
and Sustainable - socially, ecologically, and economically
sustainable and supported by the public and leadership.

Resilient Connecticut Synthesis Report

The Framework also emphasized working closely with the
regional COGs as a convening entity, which would allow the
planning process to highlight and prioritize issues that span
localized political boundaries between municipalities.

Building on the example set through Rebuild by Design,
CIRCA developed a scope of work guided by the Planning
Framework in Phase I, and solicited proposals from planning,
design, and engagement teams through a Request for
Qualifications (RFQ) in March of 2020. The RFQ resulted in

7 teams which assembled a diversity of expertise to support
both Phase Il and Ill of the project. A team led by SLR
International was selected to lead the Phase |l process in
Summer of 2020.

3.2 Phase I

Phase Il of the project commenced in mid-2020.

The central component of Phase Il was a regional
vulnerability assessment for all 51 municipalities in New
Haven and Fairfield Counties coupled with identification
of “zones of shared risk” in the 33 municipalities of New
Haven and Fairfield Counties with potential for Transit
Oriented Development (TOD) along the state’s regional
transit system. This balance was struck to allow the
regional assessment to benefit as many towns as
possible while focusing more in depth planning to areas
along the Metro North/I-95 transit corridors, in keeping
with the original goals of the proposal. The analysis

and resulting reports were informed by extensive
stakeholder engagement, which is described in a



https://resilientconnecticut.media.uconn.edu/wp-content/uploads/sites/2761/2020/04/Resilient-Connecticut-Planning-Framework-Final-1-30-20.pdf
https://resilientconnecticut.uconn.edu/resilient-connecticut-summit-november-12-2019/
https://resilientconnecticut.uconn.edu/resilient-connecticut-summit-november-12-2019/

person engagement was not possible due to the global

Phase Il Engagement Report (CIRCA, 2022). The
pandemic caused by Covid-19, the virtual meeting
format allowed for additional flexibility in scheduling

period of 2020 to 2021 was a uniquely challenging time
to conduct stakeholder outreach and engagement.
Virtual meeting platforms were utilized for nearly all and attending meetings which kept the project moving.
engagement activities during this phase. While in
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https://resilientconnecticut.media.uconn.edu/wp-content/uploads/sites/2761/2021/12/Appendix-A.pdf

The core components of the Phase Il vulnerability
assessment process were:

1. Extensive coordination, engagement, and data
collection with the 4 regional COGs in New Haven
and Fairfield Counties (West COG, Naugatuck Valley
COG, Metro COG, and South-Central COG) and the
municipalities they serve:

See Phase || Engagement Report.

2. The delineation and mapping of Zones of Shared
Risk: See ZSR Report.

3. Development of a Climate Change Vulnerability Index
(CCVI) mapping tool for both flooding and extreme
heat: See Climate Change Vulnerability Index Viewer.

4. The identification of Resilience Opportunity Areas
(ROARs) based on a series of “recipes” incorporating
the resilience vision in the Phase | Resilient
Connecticut Planning Framework:

See Vulnerability Assessment Report and
Resilience Opportunity Areas.

These components provided the foundation for
stakeholder discussions; through participation

in ongoing COG board and committee meetings
throughout 2020-2021, a series of regional workshops
which were held in partnership with each COG, in
Winter/Spring 2021, and engagement with individual
municipalities throughout Phase Il

Resilient Connecticut Synthesis Report

Coordination, engagement, and data collection with the
four regional COGs began through a kickoff meeting
held in January of 2020 to discuss the scope and data
collection needs for Phase Il with staff from all four
COGs simultaneously. Following the kickoff meeting,
bi-weekly meetings were held with GIS staff leads for
each COG to assist in compiling the spatial database
that would form the basis of the CCVI. Notwithstanding
recent efforts in Connecticut to centralize coordination
and quality control of spatial data, through a central

GIS office (Public Act No. 21-2, 2021), at the time of
Phase II’s kick-off in 2020-21 each COG contributed
their own inventory of spatial datasets collected and
used for ongoing planning activities. A single Resilient
Connecticut GIS data inventory was created to allow for
consistency between spatial data layers across all 51
municipalities in the study area and to ensure common
data schema and formatting were utilized. In addition,
each COG provided a monthly platform for the Resilient
Connecticut team to present on progress and project
milestones through updates to various multijurisdictional
planning committees including: transportation technical
advisory committees, conservation technical advisory
committees, regional planning committees, and updates
to COG Chief Executive Boards, which are comprised
of chief elected officials from each municipality. These
efforts allowed the initial focus of the vulnerability
assessment to remain at the regional (multi-jurisdictional)
scale and to facilitate cross jurisdictional discussions of
climate issues among towns.



https://resilientconnecticut.media.uconn.edu/wp-content/uploads/sites/2761/2021/12/Appendix-A.pdf
https://resilientconnecticut.media.uconn.edu/wp-content/uploads/sites/2761/2021/10/Appendix-F.pdf
https://resilientconnecticut.uconn.edu/ccvi/
https://resilientconnecticut.uconn.edu/resilience-opportunities/
https://resilientconnecticut.uconn.edu/roar-maps-index/

3.3 Zones of Shared Risk

The concept of identifying a “zone of shared risk” was coastal resilience plan in the town of Guilford, funded
first utilized in Connecticut in 2011 by the Yale Urban through a combination of NOAA and Town resources
Ecology Lab in the development of the state’s first (Town of Guilford, 2014).

NR — Neck Road

| -
= | Atrisk
iw | Access
Zhi | Zones

;

Fig. 6: Zones of shared risk identified in the Town of Guilford’s Coastal Resilience Plan, 2014.
Yale Urban Ecology Lab.

Zones of shared risk are “regions that face common social, and institutional elements that contribute to the
challenges where flood risks are shared among or functioning of a place. Given the heterogeneity of the
between groups of people that may have different state’s coastal and riverine flood plains, which feature
perspectives and priorities for coastal resilience (ref. patches of flooding interspersed amongst housing,
Guilford plan).” A Zone of Shared Risk (ZSR) includes infrastructure, different land uses, ecological assets,

the houses, land, infrastructure, hydrological, ecological, and political jurisdictions, a ZSR provides a spatial scale
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that can support the implementation of adaptation
strategies such as flood protection infrastructure, zoning
overlays, and other approaches. ZSR can also leverage
existing formal and informal networks such as housing
associations and community groups, to enable ongoing
feedback and negotiation between stakeholders in the
process of adaptation planning.

An initial set of ZSR maps for coastal towns in the
Phase Il planning region, was assembled by the UConn
Community Research & Design Collaborative during

the inventory and research period of Phase | (Wu, et. al.
2020) building on the methodology used in the Guilford
coastal resilience plan. The approach utilized a series

of base maps (topography/elevation, flood overlay,
ecological systems, structures/roadways, land uses and
social characteristics) to create a draft set of ZSR maps,
which were presented to project stakeholders during the
first annual Resilient Connecticut Summit in November
2019 (Resilient Connecticut Summit 1 Zones of Shared
Risk Charrette) (Miniutti, 2019).

Fig. 7: Participants in the Zones of Shared Risk Charrette provide feedback on draft maps during
a breakout session at the 1st Resilient Connecticut Annual Summit in November 2019.
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https://circa.media.uconn.edu/wp-content/uploads/sites/1618/2024/07/Zones-of-Shared-Risk-Charette_Peter-Miniutti.pdf
https://circa.media.uconn.edu/wp-content/uploads/sites/1618/2024/07/Zones-of-Shared-Risk-Charette_Peter-Miniutti.pdf

New Haven - Zones of Shared Risk As the Phase |l process began, the approach was expanded
to the 33 municipalities in the study area, located along
N the regional transit system. Additionally, a series of
ﬁl typological categories was used, building on the approach
from the Guilford plan. 5 types of ZSR were identified and
mapped using the following categorization (see memo
documentation of ZSR methodology) [CIRCA, 2021):

1. An “Access” ZSR contains risks primarily derived from
the ability (or lack thereof) to enter or exit an area due to
flooding caused by increasing sea levels or storm surges.

2. A “Location” ZSR contains risks primarily derived from
a prevalence of low-lying lands within an area. These
lands are vulnerable to flooding caused by increasing
sea levels or storm surges due to their low elevation.

3. A “Proximity” ZSR contains risks primarily derived from
adjacency to low-lying, vulnerable lands. These lands
are vulnerable by being close to areas that will
experience more flooding caused by increasing sea
levels or storm surges, and likely to experience some
flooding of their own.

4. A “Natural protection” ZSR contains risks to lands that
provide natural flood protection. These lands can
attenuate flooding and damage from storm surges,
contribute to both improved water quantity and quality
in non-storm events, and provide valuable ecological
services. This Zone of Shared Risk type often overlaps
with the previous three types.

@ @ o B TN = R 5. An “Underpass” ZSR identifies the roadway and bridge
: ; underpass locations that, during heavy precipitation
Fig. 8: Zones of Shared Risk maps for New Haven, CT. events, often flood due to poor drainage’ and are a
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source of either disruption due to roadway closure or
stranded vehicles.

While automated GIS tools, such as Network Analyst,
were reviewed for potential use in delineating the ZSR,
these programs were unable to account for the nuances
associated with Connecticut’s geography and municipal
characteristics. The approach that we used relied on user
knowledge, hazard mitigation plans, and coastal resilience

plans; and was aided by stakeholder engagement feedback.

A checklist method with baseline criteria was employed
which included the following within or adjacent to an area
of current or future flood risk: Several buildings, a critical
facility, a segment of collector/arterial roadway, natural
systems that could protect buildings and infrastructure,
community assets such as: shared shelters, shared heating/
cooling centers, shared medical facilities or hospitals,
shared water utilities, use of private wells, shared sewer
utilities, or use of septic systems in a defined neighborhood
or region. The starting point for analysis was identification
of coastal and riverine FEMA-delineated flood zones (both
the 1% and 0.2% annual chance risk areas) and areas of
exposure to sea level rise, which are easily identified using
GIS methods. The criteria listed above were then applied to
determine which should be subject to delineation of ZSRs.
Human interpretation was used to further refine ZSRs into
the various types (either access, location, proximity, natural
protection, and underpass). This process resulted in the
delineation of over 600 ZSR in the 2-county study area.
Narratives were prepared for each area or subset groups

of areas for use in stakeholder workshops and discussions
with municipal staff. For more on the ZSR narratives please
see the ZSR Narrative Report [CIRCA, 2021).
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3.4 Climate Change
Vulnerability Index

Vulnerability to climate driven flooding and heat impacts can
be characterized by assessing how factors contributing to
exposure, sensitivity, and adaptive capacity vary throughout
a region. (IPCC, 2001). Exposure can be analyzed by looking
at physical features or characteristics of the landscape

that are likely to increase the impacts of a hazard event, as
well as the climate change-related factors that increase the
magnitude and frequency of hazard events. Both sensitivity
(susceptibility to harm) and adaptive capacity (potential to
adjust to climate change and cope with the consequences)
can be broken down further by examining factors that

relate to social, ecological, and built components of the
environment. The Climate Change Vulnerability Index (CCVI)
is a spatial data index mapping tool which was developed to
support the identification and assessment of locations within
the study area which are vulnerable to both flooding and
extreme heat impacts. Separate index tools were developed
for flooding and extreme heat. While the CCVI is a reflection
of vulnerability, the presumption is that vulnerability

is proportional to risk and therefore the tool generally
expresses an indicator of risk.

The CCVI for Fairfield and New Haven Counties contained
a total of 84,605 10m x 10m grid cells, each with its own
flood and heat vulnerability score. Numerous contributing
factors were ranked from 1 (low) to 5 (high) based on their
contribution to sensitivity, exposure, or adaptive capacity,
within a grid cell. A score of 0 indicates the absence of



https://resilientconnecticut.media.uconn.edu/wp-content/uploads/sites/2761/2021/10/Appendix-F.pdf

a contributing factor. These three component scores
(sensitivity, exposure, and adaptive capacity) were then
calculated based on the geometric mean of their relative
factors. Once each component score was determined,
overall vulnerability was scored for each cell by multiplying

sensitivity and exposure and dividing by adaptive capacity.
Factor, component, and vulnerability scores are relative,
unitless values and therefore most useful for comparison
across locations or characterizing smaller geographic areas.

Components Vulnerability Scores
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Fig. 9: Components contributing to CCVI vulnerability grid cell scores.

Most contributor layers are readily available for public use as
geographic information system (GIS) files as either point, line,
or polygon features. Other layers, however, were developed
specifically for the CCVI and formatted into the appropriate
layer type. For example, pooling areas, distance to shelters or
highways, and flood protection systems were either digitized
for the CCVI or produced using other data and analyses.
Values associated with each data layer were converted into
rank scores on a scale of 1 to 5 and incorporated into each
contributor layer. To translate these contributor layers and
their rank into the index, each layer was spatially joined to a
regional grid. The spatial join technique and merge rule varied
depending on the layer type and information being conveyed.
Specific layer identification, source, and join information for
each contributor can be found in the Appendix C supporting
documentation from the Phase Il vulnerability assessment
report. (SLR & CIRCA, 2021). Once each contributor was joined
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to the grid, forming a new, contributor-specific grid layer, a
union was performed to combine contributor grids into their
respective indicator grids. For example, a union was conducted
on multiple social-sensitivity-related contributor grids to
generate a single social sensitivity indicator grid. The geometric
mean of the contributors was then calculated to generate a
“social sensitivity score”. This process was repeated for each
of the indicators for flooding and heat. To better convey the
overall climate vulnerability, final overall vulnerability scores are
normalized to a range of 0 to 1. This normalization was done at
a regional level, so all cells in New Haven and Fairfield counties
were included, however, this process could be replicated to
normalize within a municipality or COG if necessary. The CCVI
is meant to act as an informational planning tool to be used in
conjunction with other resources such as social vulnerability
mapping, zones of shared risk, and other environmental data
such as soil or geologic information.
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Fig. 10: Contributing data layers used to calculate the CCVI for heat vulnerability.
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Fig. 11: Results from the Climate Change Vulnerability Index in Fairfield and New Haven Counties.
Areas in red indicate areas of relatively high vulnerability to both flooding and heat.

3.9 Resilience Opportunity Areas

As the 4th component of the Phase Il planning process, investments can be coordinated across scales of decision
the previous analysis tools were presented through making (state agencies, municipal governments, service
stakeholder discussions, to identify a subset of specific providers, landowners, community-based organizations,
priority locations, referred to as Resilience Opportunity residents, and others). Each ROAR in the 2-County

Areas or ROARs. ROARs are identified in locations where study area represents the intersection of unique climate
adaptation strategies can be developed into projects driven challenges with the planning objectives outlined
that improve whole community resilience, and where in the Phase | Planning Framework’s long-term vision for
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resilient communities. A series of “recipes” was created

to highlight specific themes in the Framework such as
transit-oriented development, affordable communities, and
critical infrastructure (wastewater, drinking water, energy,
and others). The identification of each ROAR followed a
sequence of spatial data overlays of the following steps:

1. Initial identification of a resilience theme from the Phase
| Planning Framework (e.g. areas of existing or potential

transit-oriented development);

Application of climate-driven vulnerability data layers
using ZSR and CCVI maps (e.g. areas of coastal flood
risk along with high vulnerability to extreme heat);

Application of supporting spatial data relevant to
each resilience theme (e.g. proximity and/or density
of transit assets, affordable housing assets,
presence of critical infrastructure, etc.)

Manual review and screening of the resulting maps
and:

Collection of place specific context through
stakeholder discussions, (local experiences of
different types of flooding, ongoing local or regional
project planning in the area, and land-use priorities
as outlined in local Plans of Conservation and
Development).

Resilient Connecticut Synthesis Report

3.6 Regional Workshops

A series of workshops organized by each of the 4 COG
planning regions in the study area, was held to present
initial inventories of locations and discuss additional
locations based on local knowledge. For more detailed
information about the Phase Il stakeholder workshops,
please see the Stakeholder Workshop Report: https://
resilientconnecticut.media.uconn.edu/wp-content/uploads/
sites/2761/2021/12/Appendix-A.pdf. Through breakout
discussions, the boundaries of the ROARs were fine-tuned,
and the understanding of specific flooding and extreme
heat issues was further defined.

Fair Haven

Fiood Yelseratslity

Combined Vulreahidiny it oinesability

Fig. 12: CCVI maps showing relative vulnerability to both flooding and heat for the
Fair Haven section of New Haven, used to support the identification of Resilience
Opportunity Areas in Fairfield and New Haven Counties during Phase Il workshops.
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Additional information from various stakeholder groups was
compiled and summarized for each location into a publicly
accessible series of maps and information sheets. The
process resulted in the delineation of 64 ROARs across
Fairfield and New Haven Counties, which represent unmet
needs for additional site to neighborhood scale planning,

Resilient Connecticut Phase Il
Regional Adaptation/Resilience Opportunity Areas

Characteristics of Area

000 e
co00ee
coCee

Zones of shared risk along the Mill River and Quinnipiac River merge
with a zone of shared risk drawn around Fair Haven {for isolation risks)
to highlight an opportunity area centered on Fair Haven. While TOD does
not overlap with Fair Haven, it is present just west of the Mill River,
Numerous resilience opportunitics may be available as the City
premaotes and supports redevelopment in the Mill River and Fair Haven
areas, Care should be taken to enhance livability in Fair Haven and
connectivity to surrounding areas.

Considerations

Flood Vulnerability

Heat Vulnerability

Social Vulnerability

Fair Haven is entirely high heat vwainerable. This is attributed primarily to
the high social sensitivity present here, combined with dense housing,
high amounts of pavement, and disconnected green space for shade,

Fire station Substation
Public works Coastal access
School
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development of adaptation strategies, and implementation
of actions. A Phase Il Vulnerability Assessment Report
and resulting maps for the 64 ROARs can be found on the
Phase Il site here: https://resilientconnecticut.uconn.edu/
roar-maps-index/

- .-_J_.

Fig. 13: Shows an information sheet summarizing the Resilience Opportunity Area identified in the Fair Haven/Mill River area of the New

Haven, Connecticut, during Phase Il workshops.
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3.1 Synthesizing and Prioritizing ROARs for Phase Il

projects and coordinate key investments going forward.
While the Phase Il process revealed a vast need for
additional planning in one region of Connecticut, a
process of prioritization was used to select 7 pilot project
areas for Phase lll, to align with budget and schedule
constraints of the NDRC funding. The prioritization

and selection process used by the project team to
ultimately select 7 ROARs from the portfolio of 64 areas
is described below.

The third and final phase of the Resilient Connecticut
project focuses on the development of site scale
adaptation strategies and pilot projects, which can
improve the resilience of community assets in key
locations and provide a blueprint for addressing a range
of typological conditions found across Connecticut and
beyond. The inventory of ROARSs, resulting maps, and
data collected for these areas are building blocks that
can be integrated with other planning efforts to develop
a resilience “project pipeline” that can help prioritize

PERSISTS Decision Support Criteria

Permittable 1. Are there historic or ecological sensitivities to consider?
Equitable
Realistic

1. Does the opportunity area contain elements of high social vulnerability?

1. Are there potential adaptation options proportionate to the identical
problem? (indicates realistic pathway for funding)

1. Does the opportunity area have elements that would address public
safety? (# of critical lifelines in ROAR)

1. There is an opportunity for a multidisciplinary approach for climate
solutions that incorporates greenhouse gas (GHG) mitigation and adaptation.
2. There is interest among multiple communities or jurisdictions to participate
in the planning process.

3. There is an opportunity to apply a new approach to planning, design,
engagement, or financing that has been successful in other states that could
be applied here.

1. There is an opportunity 1o develop new data sets that will contribute to the
scientific literature on adaptation.

Safe

Innovative

Scientific
Transferable 1. Represents a common resilience typology in Connecticut: land use,
infrastructure, or social, and could serve to demonstrate an approach or best
practices.

1. There is strong support from political leadership, municipal staff, and local
community to engage in planning process in the opportunity area.

2. Are there strong community partners who could be directly involved in
planning?

3. Is there a local commitment to resilience, as demonstrated by active
imwolvement in resilience planning?

4. Is there potential significant state support for a project [state agency
involvement, state or regional priority, etc.?)

Sustainable
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Yes=0,no=1
High = 3, moderate = 2, no =0
Yes = 1, unsure = 0, no = remove

Yes (3 or more) = 3, some (1-2) = 2,
no =0

Yes =2, maybe=1,no=0

Yes=2,no=0
Fig. 14: PERSISTS scoring
rubric used to evaluate
potential ROARs for Phase Il
site planning.

Yes=2, maybe=1,no=0

Yes=1,no=0

Yes=2, maybe=1no=0

Yes = 3, unsure = 1, no = remove
Yes=2, maybe =1, no=0
Yes =2, somewhat =1, no=0

Yesm 2, maybe= 1, no=0




Section 4.c. of the Resilient Connecticut Planning Framework7 calls for incorporation of the “PERSISTS decision
support criteria to assess near, mid-, and long-term strategies.” PERSISTS was envisioned as a way to evaluate
climate adaptation actions for their potential to balance multiple goals and priorities between stakeholder groups.

In April 2021, a “Resilient Connecticut Collaborative” workshop was held to work through ideas for specific metrics
across each category of PERSISTS, that could then be used to both evaluate locations for selection in Phase Ill as
well as evaluate adaptation alternatives that would be proposed in those locations. A variety of questions and metrics
for each category were proposed. A subset of questions from the workshop was selected and refined to assist

the team in evaluating each of the 64 ROARs for potential inclusion in Phase lll. Using these questions, the team
developed a scoring rubric which assigned points across the 8 categories of PERSISTS for a total of 30 possible
points (Reference and Fig.).

In addition to the PERSISTS criteria, each ROAR was also assigned one or more typological categories to enable
selection of a cross section of different land use, infrastructure, and socioeconomic conditions to be included in the
Phase Il project areas. The typologies used for this evaluation were the following sets of conditions that are found in
the study area:

1. Coastal flood risk transportation infrastructure typology: This represents the overlap of coastal flood risks with
important transit and transportation infrastructure that is critical to efforts to enable more resilient, transit-oriented
development along the Metro North, Amtrak, and Interstate 95 corridors.

2. Riverine or inland stormwater flood risk and transportation infrastructure typology: Similar to typology 1, this
represents riverine and stormwater flood risks that impact major TOD corridors along the Naugatuck River Valley,
Danbury transit line, and Interstate 91/Hartford line.

3. Climate vulnerable community assets (flood prone locations, heat-vulnerable populations in affordable housing
areas): This typology captures issues of flood and heat risks to affordable housing and critical infrastructure that
impact socially vulnerable and/or environmental justice communities.

4. Evacuation and isolation flood risk typology: This typology represents zones of shared risk and communities that
are potentially isolated during flooding and in need of the development of resilient corridors that can allow for
egress to higher ground both in the near and longer term.

5. Multijurisdictional or large-scale critical infrastructure typology (wastewater, drinking water, power, and critical
infrastructure that affects multiple communities, neighborhoods, or jurisdictions): This typology represents flood
and heat risks to critical assets and infrastructure whose impacts are felt across political and jurisdictional
boundaries.
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The evaluation of the 64 ROARs also included were the finalists for selection in Phase Ill. Additional

discussion of relevant previous planning efforts, meetings were held with individual state agencies to
feasibility considerations, and the potential support understand the overlap with parallel planning efforts
and commitment of local partners in participating in and inform prioritization. The State Agencies Fostering
Phase lll. Follow up discussions with the COGs were Resilience Council met in December 2021 to review
conducted in December 2021 to narrow the list of the project areas. Additional follow-up discussions
potential Phase Il project areas to 5 in each COG with individual municipalities were also held to confirm

jurisdiction for a total of 20 across the two counties that  interest in possible participation in Phase lII.

Phase Il - Adaptation Options and

Implementation Planning

7 ROARs were selected for Phase lll of Resilient selected for Phase Il represent a range of both typical
Connecticut. Proposals from engineering, design, and unique characteristics that are representative

and engagement teams were solicited in Spring of of climate challenges that are found both along the
2022, from the consultant teams that responded to coast and inland across the study area and the State
the Request for Qualifications issued in Phase Il, and of Connecticut. A summary synthesis of findings
projects commenced during the Summer and Fall of and recommendations for each Phase lll site plan is
2022. Each project consisted of a scope of work that provided in the following sections. For more detailed
included community engagement, site scale climate information on each planning study please refer to

risk assessment, evaluation of adaptation options, project websites and final reports which are referenced

benefit cost analysis, and concept designs. The 7 sites here.

Resilient Connecticut Synthesis Report




: mcumﬁr_mmmn - . N S e : LA ] |
FAIR HAVEN s et 0 R, P e

POTENTIAL b

o
m REDEVELOPMENT AREA
3 .

ELE“ATiEﬁIEI_HN w i
MURPHY,DRIVE AS FLOOD

OUTFALL IMPROVEMENTS |}
[ DAYLIGHTING,

ELEVATED
BOARDWALK

FLOODAELE

ELEVATED ROAD AS FLODD
RISK REDUCTION

Fig. 15: Resilient Fair Haven design concept depicting various resiliency elements along the Mill River and John Murphy Drive area.
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4.1 Downtown Danbury

Downtown Danbury, CT serves nearly 80,000 City
residents as well as the greater Danbury region. The
subject neighborhood - located along Main Street and
extending eastward to Town Hill Avenue — has endured
decades of flooding caused by aged, undersized drainage
systems directed to a watercourse called “East Ditch”
that is constrained within a culvert. Flooding therefore has
hydrologic and hydraulic contributions. Existing pipes and
culverts cannot handle the volumes of water generated
during severe storms over the small urban catchment,

nor can they handle the hydraulic characteristics of the
flows. Flooding presents public safety challenges to
residents of the city, leading to closures of Main Street in
front of a community health center where patients have

Fig. 16: There is significant drainage-related flooding in
Downtown Danbury as shown in the photos above, which were
all taken at the Main Street and EImwood Place intersection.
Flooding occurs in the streets and, under certain conditions,
extends onto adjacent properties and into basements.
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been previously trapped by flooding events. Flooding
has also caused damage to various properties situated
along the East Ditch alignment. Downtown Danbury

is also vulnerable to extreme heat. This is attributed
primarily to the high social vulnerability within the
community, combined with dense housing, impervious
surfaces, disconnected green spaces for mitigating
high heat impacts, and an absence of nearby formal
cooling centers and/or shelters. This project focuses on
developing adaptation strategies and implementable
project concepts which will help to mitigate the impacts
of current and future climate induced flooding to key
community assets; as well as help mitigate the impacts of
extreme heat for the community.
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Public involvement and community engagement was
sought throughout the process. Three (3) Technical
Advisory Committee meetings and three (3) public
engagement events were held throughout the course of
the project to gather input on priorities and get feedback

Resilient Connecticut Synthesis Report

on concept designs. A flood model was developed for
the East Ditch watershed and used to project future
climate induced flood conditions, as well as test possible
interventions to reduce flood risks.

Fig. 17: Community members attend a workshop to discuss
flood and heat risks along with potential designs to improve
walkability in Downtown Danbury, April 2023.
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Fig. 18: Flood model showing current and future 1% annual exceedance probability flooding in the East Ditch watershed, Downtown, Danbury, CT.
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Visioning sessions were held to develop a Concept
Diagram of Potential Mitigation Options, shown

below. This Concept Diagram depicts the range of
recommended mitigation options. Fuss & O’Neill worked
with CIRCA and the City to develop project alternatives
based on the mitigation options identified in the
Concept Diagram. These alternatives were developed
with consideration given to reduction in flood impacts,

]

RESILIENT ¢
DAN BURY CONCEPT DIAGRAM
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viability of green infrastructure, property ownership, and
community benefits. Three (3) mitigation alternatives
were developed. The primary benefit from the mitigation
options comes from drainage system improvements.
Green Infrastructure, streetscape improvements, and
tree plantings provide additional heat, water quality, and
other community benefits.
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Fig. 19: Concept plan showing
different potential strategies to
reduce flood risk and extreme
heat impacts to residents in
Downtown Danbury.
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An Implementation Roadmap was developed to substantial funding, and partnerships between the City,

guide coordination between the City and various CT DOT, and private property owners. These projects
agencies and organizations, including City of Danbury are envisioned to be implemented over the next 10+
departments — Engineering, Economic Development, years. Green infrastructure and cooling strategies
Emergency Management — and other organizations should be implemented along the proposed cooling/
including CT DOT and private property owners. The resilience corridors as stand-alone retrofit projects or in
proposed flood and heat resilience improvements conjunction with planned capital improvements such as
along Main Street and on privately owned property roadway and streetscape projects as funding allows.

will require more detailed planning and engineering,

DANBURY GREEN INFRASTRUCTURE/COOLING CENTER RETROFIT AT LIBRARY

kesliency af ihe Librany:

+ Increqse rest areas with seafing

» Increase shade around libeery

= Incorporate slommwater mancgement
Throaghaoast

Fig. 20: Concept design for
increasing urban tree canopy,
reducing impervious surface and
stormwater runoff through green
infrastructure at Danbury Public
Library in Downtown Danbury,
CT.
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Additionally, the Danbury Ice Arena was identified as a as assessment of backup power alternatives, and other

potential cooling center and emergency resilience hub resiliency site improvements should be done through
for community residents. Initial discussions were held, partnerships between the City of Danbury, Danbury Ice
and an MOU was drafted in Summer 2023 to formalize Arena, and community-based organizations serving
the relationship between the city and the arena owner the greater Danbury community. Additional planning
for use of the ice rink during emergencies. Additional and technical support may be provided by West COG,
work to develop emergency operations plans, as well CIRCA, the CT Green Bank, CT DEEP, and others.
nwm__m
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Table: 1: Recommendations and next steps for Resilient Danbury. For more detailed information please see the final report:
Appendix G - Resilient Danbury Adaptation Options Final Report
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https://resilientconnecticut.media.uconn.edu/wp-content/uploads/sites/3830/2024/02/Resilient-Danbury_Adaptation-Options_Final_Report_Translated.pdf

4.2 South Norwalk

South Norwalk is a diverse and vibrant neighborhood
along the Norwalk River and harbor in Norwalk, CT. The
South Norwalk area contains a major railroad station
with regional connections (South Norwalk Metro North
station), numerous critical facilities, historic resources,
and regional tourist attractions. Flood risks from storm
surge and tidal flooding, as well as precipitation and
stormwater induced flooding, present public safety
challenges to residents both from nuisance flooding

as well as impeding access to lifelines, and evacuation
during moderate and major coastal storms. Much of the

South Norwalk area is also vulnerable to extreme heat,
as a result of dense commercial/industrial coverage
along the waterfront with high amounts of impervious
surfaces, and dense residential development west of
the railroad, as well as relatively high social vulnerability
among community residents. This project focused on
developing a series of resilient corridors that include
project designs that will help mitigate the impacts of
climate induced flooding to key neighborhood and
community assets while also mitigating the impacts of
extreme heat for the community.

Woodward Avenue

Meadow Street

Longshore Drive

Fig. 21: Residents provided photos to the project team documenting flooding during Tropical Storm Ida along key road corridors in South Norwalk.
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Current and future conditions for flooding and heat within
the study limits were analyzed; existing city infrastructure
systems were reviewed; previous city planning reports were
examined; site visits were conducted; and meetings were
held with the City of Norwalk Planning staff and Advisory
Committee, comprised of members of the city government
and the community. Flood modeling was developed for
the South Norwalk area to understand existing and future
flooding conditions. Several key road corridors have
experienced recent flooding from major storms as well as,
tidal and nuisance flooding. The team analyzed potential
flood pathways to understand what opportunities exist

to elevate key road corridors and mitigate flooding at key
intersections.

Three (3) public workshops, including a walking tour,

were conducted to engage the community in the planning
process, soliciting feedback to hear the concerns and
needs, needed to assist the planning team in establishing
the priorities for concepts. The first workshop, held in
January 2023, introduced the project and presented the
present-day and future flood and extreme heat conditions.
The second workshop, held in June 2023, presented
preliminary adaptation options, introducing the Resilient
Toolkit which is a project-wide strategic concept. The third
and last workshop was held in October 2023, included

a walking tour of the Concord Street and Water Street
section of the project. The preferred alternative, Elevated
Roadways at Concord Street and Woodward Avenue, were
presented to the community for discussion and comments.

Fig. 22: CIRCA flood modeling shows the extent and depth of future flooding in the South Norwalk area with the addition of a 20” sea level rise.
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In response to the unique challenges of increased It also provides guidance for replication throughout

flooding and extreme heat, the adaptation options other areas of the city. Within the Toolkit Framework
for South Norwalk were designed under a Resiliency and based upon input from the city, stakeholders, and
Toolkit Framework. This approach of projects of public, several strategies within the Toolkit were set as
varied scales, provides flexibility for prioritization and priorities for Resilient South Norwalk and prioritized for
implementation for the South Norwalk study area. recommendations for concept design.

Fig. 23: Community stakeholders join the design team for a walking tour of South Norwalk, to discuss road
flooding and resilient corridors. Photo credit: The Hour.
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In response to the unique challenges of increased It also provides guidance for replication throughout

flooding and extreme heat, the adaptation options other areas of the city. Within the Toolkit Framework
for South Norwalk were designed under a Resiliency and based upon input from the city, stakeholders, and
Toolkit Framework. This approach of projects of public, several strategies within the Toolkit were set as
varied scales, provides flexibility for prioritization and priorities for Resilient South Norwalk and prioritized for
implementation for the South Norwalk study area. recommendations for concept design.
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Fig. 24: Resilient South Norwalk resiliency tool-kit with recommendations for specific locations.
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Two key roadway sections were selected to further
develop concept designs with the goal of creating

a resilient corridor extending throughout the project
area. Raising Concord Street and Water Street to the
Burritt Avenue intersection at the base of the Quintard
Avenue to elevation 9.5 would create a continuous
Resilient Corridor above the 2050, 10-Yr. projected
flood level with sea level rise. (see Area 1). To the
south, raising Woodard Avenue from Sable Street
northward to Lowndes Avenue to elevation 9.5 would
create a second section of a continuous Resilient
Corridor. (see Area 2). These two raised roadway
sections, with an existing elevated section of roadway
at Quintard Avenue, creates a Resilient Corridor from
Sable Street at Harbor Shores and Village Creek
neighborhoods through to the intersection of Concord
Street and South Main Street, outside of the projected
flood limits.

Resilient Connecticut Synthesis Report

""-"e,;\@ 2
_f~l’

e
- z&‘z @

R :&i"b

o

¢ o Bk oo

=34
3 B0

b &

') P :_'.
'y

[~"3
o
» Do

.7‘

P ™

|

Fig. 25: Two areas were selected for further evaluation of road elevation
concept designs to create a resilient corridor in South Norwalk.
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Fig. 26: Road elevation concept designs for Water Street and Woodward Avenue in South Norwalk.
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In response to the unique challenges of increased areas of the city. Within the Toolkit framework and based

flooding and extreme heat, the adaptation options for upon input from the city, stakeholders, and public, several
South Norwalk were designed under a Resiliency Toolkit strategies within the Toolkit were set as priorities for
Framework. This approach of projects of varied scales and  Resilient South Norwalk. These recommended actions
levels of complexity provides flexibility for prioritization will need further study to determine feasibility and precise
and implementation for the South Norwalk study area. It costs but have the potential to assist in protecting the
also provides guidance for replication throughout other community from some of the effects of climate change.

[ Recommendation —Prgamzation —— Beton  laiebosbugingowce: |

MNII_HI'Iﬂhmmﬂmﬂmﬂmwmwﬂuﬁmwmﬂ!hﬂﬂhm
planning develepment of this option will need to include modetingof the llood. 3-5yrs 585 promoting Resilient Oparations for Transformative, Efficient, and Gost-Saving

lirnits. Transportation (PROTECT) Planning Grant (USDOT), (0% non-fedaral matchi
- Conduct detailed planning & refine concepts 0-3yrs &%  Designand Gonstruction (10- 20% non-federat match depanding on projects
| vt Radcwye S ilahay Sk Coordinate winoT a5y & listing in CTDOT Resflience Improvement Plan) DEEP Climate Resillencs Fund
- (Design) and Mational Coastol Resibence Fund (Desgn ond Construction) s
Secure funding 33ys  §  Naturaland Noturd Bosed Foatures (NGRF form NOAA and NFWF].
Design, permitting, and constriction 5-10yrs &858
Update flood modeling, address upland Hocding, pipe sysiem backups. and
restricted cuttalls, 1-2y1s DEEP Climate Resilisnce Fund, Clean Water Fund, local capitalimprovenment

2 Update Stormwater Systam City of Nonwvalk

Conduct detalied drainage studyfar area that includes Solth Maln 81, Day St., Tunding.

and Water 5t. o

5
%
Provide sdditienal strateges to manags mrrrrwutarmmughpalmeahl.apau}rg,a‘sws o
stofmwater planters, and curb axtansions.
%
5%
%
=]

e Bt Coordinate with private progarty ownars 0-3yrs Long Isband Sournd Futiunes Fund, NPWF National Coastal Resilience Fund,
Inlrasltrm:wre City of Norwalk, CT DOT Conduct detaited planning & refine concapts 35 yrs DEEF:“?FR_?;II;;EI;IFW Fund, FEMA Buitding Resitient Infrastructure and
Secura funding 3-5yra
Design, permitting, and construsction 5-10yrs
hnal: l;l‘f!'“ m:::n:n:i::nfntr:;f:mu:ﬂmr m;:h' #EIE rovdiag Ongoing. § DEEP Liban and Community Forestry Grants, EPA's Envircnimental and
A Clmate Justice Community Change Grants, EPA is accepting spplications on
r Expand the Urban Trea City 61 N Conduct commumty engagement, planming & reline concepts D-2yrs § a ralling basis for $2 billion ininflation Reduction Act funding available to
Canopy ST 1oyE 8 AUpPOIT community-difiven projects that build capacity for communities to
ne Ll tackie ervironmentat and climate justice challenges, strengthen their climate
Design, parmitting, and construction 23y & resilimce, and advance clan energy.
: Establizhand mark limits of cimate impact zones and increaze the T F
5 Add Signage City of Morwalk eppeunities ta edueate the public about hast and flosd. i 8 Local copital improvement funding.
Promote devalopment of Nood and heat resistant cormdors to support futurs
rasilient dasign planning. Ondoing. &%
; Engage community siakeholders around neads for back up power, services,
City of Norwalk, CIRCA, \ . ; ] ;
! B ; P, i 1
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Table: 2: Recommendations and next steps for Resilient South Norwalk. For more detailed information please see the final report:
Appendix H - Resilient South Norwalk Adaptation Options Final Report
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4.3 Downtown Fairfield

Downtown Fairfield is the economic hub of the Town of
Fairfield, CT and an important regional asset in Fairfield
County. The downtown area is situated on relatively
higher ground surrounded by a broad coastal floodplain
to the south, the 0.2% annual chance floodplain

along the Mill River to the west, and the 0.2% and 1%
annual chance flood plains associated with Turney
Creek to the east. Although the downtown area (Carter
Henry Drive, Miller Street, Sanford Street, Unquowa
Road, Unquowa Place, and the adjacent section of

the Boston Post Road) is not directly mapped in a
FEMA flood zone, it has experienced flash flooding
during heavy precipitation events due to the extensive
impervious surfaces and the limited capacity of the
stormwater management system. Evacuation routes
and arterial/collector roads from areas of flood risk
such as Reef Road, Beach Road, and the Boston Post
Road converge in downtown Fairfield. Although these
roads converge outside a FEMA flood zone, stormwater
flooding often occurs. This creates a unique situation
where the downtown cannot function as a resilient

hub for the community. Flood risks from storm surge
and tidal flooding, extreme precipitation, and riverine
flooding occurring simultaneously would present
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significant public safety challenges to residents,

hinder the use of transit, and impair numerous small
businesses in the downtown area. This project focuses
on adapting to current and future climate induced
flooding impacts to transportation routes and major
corridors within the neighborhood.

A review of the existing conditions at the four
underpasses and within downtown confirmed

the vulnerability echoed by the community. The
underpasses currently experience flooding due to
intense rain events, and the flooding can be further
exacerbated when a storm system is accompanied by
a storm surge, which further hinders the functionality
of the existing drainage network. Of note, stormwater
throughout the downtown area is collected by drainage
systems which outlet to nearby waterways. The
drainage systems used by the key underpasses drain
to waterbodies south of the rail line, which are already
taxed during an intense rain event. Mapping of the
existing drainage system was overlayed with future
flood conditions to better understand the various
contributing factors to flooding at each underpass, and
how those factors may worsen with sea-level rise.




RS .= s =N
The rail alingment is a physical barrier for North-South travel.
Within the study area there are are 4 undergrade bridges (and
only 1 above grade) which have a history of flooding during
extreme rain events, tropical storms, and in rare cases unusual-
ly high tides. Projected sea-level rise and higher frequency ex-
\"| treme rain will pose an ever greater risk to these vital connec-
tions and mobility without intervention.
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Fig. 27: Four underpasses in Downtown Fairfield are subject to flooding due to combinations of factors such as high intensity
precipitation events and tidal storm surge.
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Fig. 28: Drainage networks for each underpass in Downtown Fairfield, overlayed with the extent of
projected future 1% annual chance coastal flooding conditions with 20” of sea-level rise. Future tidal flooding conditions
will continue to reduce the capacity of the existing drainage system to manage stormwater at the underpasses.
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An initial set of adaptation options was developed
encompassing three primary types of treatments:
green infrastructure, flood control, and infrastructure
modifications. These alternatives were used to discuss
potential actions and projects with the advisory
committee and through community engagement
activities. Each adaptation strategy was analyzed using
the PERSISTS framework to better understand their
viability moving forward. A Benefit-Cost Analysis (BCA)

" “North.piné -
Creek Rd"»

was performed to examine viability. The preliminary
analysis was conducted using the USDOT Guidance for
Discretionary Grant Programs, then, a custom model
was developed to estimate the future costs and benefits
for the proposed project over a 20-year analysis period.
The alternatives listed below had reasonably high
benefit-cost ratios, which resulted in recommendations
to further investigate for possible implementation.

Possible Strategies

Green Infrastructure:
Bio-swales
Detention/infiltration basin

Permeable pavement
Stormwater Restoration

Flood Control:

* Modifications to existing
network
New pump stations
Maintenance and
optimization of tide gates
Warning and monitoring
systems

Infrastructure Changes:

*  Widening of underpasses
+ Raising base elevation

* New overpass

» Raised railroad elevation

Policy Changes:
« New impervious surface
standards

FERNNR e
" Round Hilt =
=¥ Bd.

Fig. 29: Potential strategies considered for each underpass in Downtown Fairfield.
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PERMEABLE PAVEMENT

Fig. 30: Permeable pavement and green infrastructure retrofits proposed for the 195 northbound on-ramp median at North Benson Road in Downtown Fairfield.

In addition, green infrastructure (Gl) retrofits to the 195 near the ramps on North Benson Rd, reducing the
northbound on-ramp median are recommended to rate and volume of stormwater entering the existing
increase infiltration of stormwater from the highway drainage network. A bioswale could help mitigate peak
entering the drainage system on North Benson Rd. flows, while a bio-infiltration basin could help promote
This alternative proposes the construction of a bio- stormwater runoff retention, storage, and infiltration
swale and/or a bio-infiltration basin to be deployed from smaller, more frequent storm events.
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Warning & Monitoring:

For North Pine Creek Road, Mill Plain Road, Round
Hill Road, North Benson Road in the event of
flooding at an underpass, a flooding warning system
would automatically detect a flooded roadway and
deploy barriers to close the road. This alternative is
responsive to community concern around getting

stuck at underpasses and would prevent people from
attempting to cross a flooded roadway. Sensing of
water can be accomplished by cameras or weight-
based sensors that report water accumulation above
a certain level. Once activated, the sensor triggers
flashing signage and lowers a gate that physically
prevents drivers from passing.

Fig. 31: Example of a traffic gate that could be triggered by flood sensors deployed at underpasses in

Downtown Fairfield, CT.
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Drainage Improvements:

Mill Plain Road, Round Hill Road Upsizing stormwater
piped below the underpasses and parts of the
downstream systems may help reduce localized
flooding issues due to stormwater. Pipe sizes should

Mill Plain Road - Widened Underpass

Assessment of a Widened Underpass at Mill Plain Road
Using PERSISTS Decision Support Criteria:
PERMITTABLE: This alternative would require significant
coordination between state agencies and rail operators.

EQUITABLE: This alternative would provide significant
resilient corridor benefits through enhancing bike and
pedestrian connectivity in addition to its flood mitigation
potential.

REALISTIC: This alternative presents some engineering and
staging challenges given its impacts to an active rail
corridor.

SAFE: The alternative would significantly improve the safety
of the corridor for cyclists and pedestrian moving through
the area.

INNOVATIVE: This alternative addresses the flooding
concern from a new direction and focuses on alternative
modes and views the road flooding mitigation as a
secondary concern.

SCIENTIFIC: This alternative responds to the ‘resilient
corridor' focus of CIRCA by improving safety for
multimodal users.

TRANSFERABLE: The New Haven Line extends the length of
the Connecticut shoreline; many communities face similar
flooding concerns and underperforming bike and
pedestrian networks.

SUSTAINABLE: There has been public support for
alternative pedestrian/bicycle facilities. It is considered
sustainable since it benefits the surrounding environment
and society.

c. Improved roadway
highlighting new
circulation.

be increased to remove constrictions in pipe runs that
have been identified in the existing system. Upsizing
the drainage system will increase the capacity within
the pipes, which will prevent water from backing up
and flowing back out of the catch basins during a
storm event.

b. Improved roadway
with new sidewalks
and bike lanes.

d. Improved roadway
highlighting the flood
reduction benefits.

Fig. 32: Summary of PERSISTS analysis of underpass widening alternatives at Mill Plain Road in Downtown Fairfield, CT.
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In the event of flooding at on underpass, a flooding warning systom would
automatically detact a flooded roadway and deploy barriers to close the

Ingrall Flood Warming & Monmtoring Systems ar road, This alternative s FHDOI‘_I:IM o commasnity concarn anound geting
Morth Pine Creek Road., Ml Plain Road,  TownofFairfield, 0T S$tuckat underpasses and would prevent people from allempting to crossa
Round Hill ooT fioodad roadway. 1-3yrs - §
Road, Marth Benson Rooad Conduct detailed planning & refine concepts -1 %
Coordinate w/DOT 1-2ys &
Secure funding 12y g Huild'mgﬁusillan‘tlnlrau.ttucul.fuundCommunlti:a-a.FEm. Building Rasiliant
o Infrastrecture snd Communities (BRIC) supports states, local communities,
Green Infrastructure (Gi) retrofits to the Fairfield Rail Station parkingtot are tribes and tarritories a5 they undertake hazard mitigation projects, reducing
proposed 09 part of the strategy for Mill Plain Rd to mitgate runoff entering the risks they face from disasters and natural hozards. The program’s guiding
5 Grean Infrastructurs Improvements: Mill Plain o o the dralnage netwark. principles are sSupporing communities through capabiiity and capacity
Road e R Canduct detailad planning & refine concapt Z-3ws - 5% hyilding encouraging and enabling innovation; promoting parnerships;
Secure funding 3Hys § enabling large infrasiucture projects: maintaining flexbilty; and providing
Design, parmining, and construction G-7yrs §%  Consistancy.
grean infrastrictuna (Gi) ratrofits to the 187 nonhbound an-ramp median are
recommended to increase infiltration of stormwatier from the highway
Groen Infrastructura Improvements: North  Town of Falrield, CT  @ntering the drainage system on North Banson Rd. Thys 55
g Banson Road Dot Conduct detailed planning & refine concept 23ws 55
Secura funding 3-5yws §
Design, permitting, and construction 5-7yis 5%
Upsizing stormwater piped below the undarpaesies ond ports of the down
stream systems may help reduce localized flooding issues due o
Storrmaater. BEws 343
) Town of Fairfleld, CT
& B GenmeaTba B EConi Eivias oot Conduct field survey and detailed modeling of upstream drainage networks, 1-2ys 5%
Complate praliminary design 2-3yre 55
CRE RIS i s Promating Resilient Operations for Transtormative, Efficient, and Cost-
ne - ¥ Saving Transportation [(PROTECT), Federal Highway Administration. The
Final design, parmirting, and canstruction BEws 5335 ision of tha Promoting Resiliant Oparations for Transtormative, Efticiant,
Upsizing stormwater piped below the underpasses and parts of the down and Cost-Saving Transportation (PROTECT) Biscretionary Grant Program is
siream Systems may help reduce localized flooding issuas dua to to fund projects that address the climate crisis by improving the resilience of
slormwater, 3-5ys 885  thesurlace transpontation system, including highways, pubtic
 Drainagaimpravamants: Round Hill Road and Tewn af Fairfield, CT m:"’"“m““' “‘;‘" ik """"‘t:' PG 'ﬂl" i i ‘;‘w ikt
Morth Bersan Read Dot Canduct fisld survwy and detailed modalingof Upstraam drainagenetworks. 1-2yes 5§ TS PrOgram should be groundedin the hest available scientific
Complete preliminary design 2-apws &% understanding of climate change risks, impacts, and winerabilities, They
" £ shouLdsuppomi_--cmﬁnyadomminnorrapidrecmwolcmclalbcui,
hnumonmw:u:_mmndmg Jyra regonad, or nationst surface transportation facilities. Furthermore, selacted
Final dasign, parmitting, and construction 35ys B85 projocts should utilize innovative and collaborative approaches to risk
A range of pollcy options may halp to increase anaite retention and redtice m.dl.mljnn. inciuding tha use of natural Infrastructure, which is explicitly
stormwater from entaring the system, affecting undarpassas, 25ys §  BUgibeundarthe program.
Engage stakeholders on implementing a Stormwater Authority. 1-2ye §
& Policy Recommendations Town af Fairtiaid Faasibility assass, amt and data collsction for starmwates fes. -2y §
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Table: 3: Recommendations and next steps for Resilient Fairfield. For more detailed information please see the final report:
Appendix | — Resilient Fairfield Adaptation Options Final Report
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https://resilientconnecticut.media.uconn.edu/wp-content/uploads/sites/3830/2024/03/Resilient-Fairfield-Final-Report-03192024.pdf

4.4 Ansonia

Ansonia, Connecticut is a city in New Haven County
located inland along the Naugatuck River just North

of Derby. Ansonia is also a member of the Naugatuck
Valley Council of Governments (NVCOG), which is

a metropolitan planning organization based along

the Naugatuck River. The city is also served by the
Connecticut Transit Bus Carrier and the Metro-North
Railroad commuter rail service that connect residents to
cities on the coast such as New Haven, Bridgeport and
Stamford. Additionally, state Route 8 serves Ansonia
Northbound on exit 19 and southbound on exit 19.
Ansonia, has a commitment to transit and supporting
passenger rail, along with existing affordable housing,
but also has high social, heat, and flood vulnerabilities.
The city currently supports 15% low to moderate
income housing which is subsidized. To remain resilient,
Ansonia will need to ensure that redevelopment is not
at risk of flooding, that people have access to options
for mitigating extreme heat, and that transit remains
available and viable during extreme events that may be
exacerbated by climate change. The Resilient Ansonia
project focuses on adapting to current and future
climate induced flooding impacts in the downtown
area and mitigating extreme heat impacts for residents.
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Key questions under consideration within Ansonia are
whether, and how, future flooding could overtop or
otherwise adversely affect the existing flood protection
system along the Naugatuck River; whether 0.2% flood
zones along Olson Drive parcels could face increasing
flood risks; and whether future redevelopment and a
new connector road can foster connectivity in the TOD
area while providing opportunities for extreme heat
relief and mitigation.

Boom o‘fnduslriallzatinn. 1875
Photo Credit: Cityofansonia.com
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Fig. 33: Overview of downtown Ansonia with key transportation corridors and assets highlighted.
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Once a thriving riverside community, Ansonia is now
largely detached from the river’s edge with only a small
section of the east bank free of the flood barrier protecting
the city from riverine flooding events. Yet, the impacts

of industrialization remain, with dense development

and large areas of impervious surfaces still pervasive
throughout the downtown landscape. With climate
change projected to bring about more extreme heat and
precipitation, the city is poised to intervene again and
make changes that will ensure a more resilient future.

As part of the analysis of existing conditions, maps were
reviewed showing land surface temperatures within the
greater context of Connecticut’s coastline, as well as a
more detailed view of relative temperature increase within
the project area. Heat vulnerability maps were generated
using data derived from Landsat-8 Thermal Infrared
Sensor data and help identify areas of concern for heat
stress within the downtown area. The study compared
temperature increase with population count to help inform
the correlation between urban density and heat island
impact. This analysis revealed that Ansonia is heating at
twice the rate as nearby communities, despite having
comparable population sizes. The data also revealed
that Ansonia’s downtown area seasonally experiences an
increased temperature of 8-to-16 degrees Celsius relative
to surrounding areas. To address these issues, the
planning team looked more closely at some of the
contributing factors on a localized scale to identify
potential strategies and projects to reduce heat
vulnerabilities.
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In addition, a future precipitation event was modeled,
indicating the existing flood protection system is likely
high enough to prevent overtopping of the Naugatuck
River into Downtown Ansonia, although the capacity of
pumping stations that manage stormwater flows behind
the levy should be more closely evaluated under future
conditions to inform stormwater management over time.

Fig. 34: Landscape features in Downtown Ansonia that contribute to heating
and cooling. Large areas of impervious surfaces in and around the

Ansonia Metro North train station radiate heat into the surrounding
environment resulting in an urban heat island for pedestrians downtown.




A Resilience Planning “Kit of Parts” was created

to organize and group green design strategies into
overarching themes, which all contribute to the

area’s ability to adapt to changing climate demands.
These parts are designed to inspire swift problem-
solving with long-term resiliency in mind. Themes that
were incorporated into concept designs for Ansonia
included:

+ Link: Link and enhance existing public parks through
green infrastructure improvements and integration
into green corridors.

+ Accessibility: Bike path enhances accessibility and
creates missing link in Naugatuck River Greenway
path network; Planted bump-out and crossings for
improved visibility and accessibility.

+  Multi-use: Multi-use spaces in ROW & flexible public
parks encourage vibrant and resilient downtown.

+ Infrastructure: Maintain existing flood protection
system; Solar infrastructure and EV changing
stations promotes green Ansonia.

+ Engage: Engaging with river’s edge creates
opportunity for new amenities, educational
programing, and events; Outlooks embrace
Ansonia’s relationship to the Naugatuck River;
Signage for public amenities & education.
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The following locations in Ansonia were chosen to
demonstrate how these resilient design strategies
could be applied throughout the downtown. The first
location on Main Street by the train station is in the
heart of historic downtown. Main Street is subject to
pluvial flooding risk, which is worsened by abundant
impervious surfaces throughout the industrial
landscape. East Main Street is also significantly paved,
however the existing wide roadway and the large
parking lot across from the Veterans’ Memorial Park,
offers the opportunity for additional green infrastructure
and energy innovation. On the other side of the river,
Olson Drive and Riverside Drive are associated with
plots that are marked for future development, such

as Nolan Field to the south and The Copper and

Brass Facility to the North. These are also opportune
locations to continue the Naugatuck River Greenway
biking network that connects the region.




1| Resilient Corridor Placed Within the Cultural Hub

il ST .
Green Buffer = Planted Permeable _J/:": Signage @ Solar
— Bump-Out Paving v Infrastructure
visually connects existing And crossing for Improved To help absorb Emphasizing resiliency EV charging stations make
green spaces and allows visibility and accessibility stormwater run-off awareness and public electric vehicles more
for additional street trees during flooding events amenities accessible to public

Fig. 35: Concept plan for Main Street Downtown Ansonia, featuring green infrastructure for stormwater management and cooling as well as solar infrastructure to
support renewable energy deployment.
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Several concepts were developed as potential projects and strategically situated among Ansonia’s vulnerable

or strategies that can be incorporated into Ansonia’s populations. A resilience hub can provide cooling, clean
redevelopment, roadway, and capital improvement air, backup power during outages, and provide services
planning. The need for additional cooling strategies and support before, during and after a natural hazard
also revealed the potential for a new cooling center event. An initial concept for the Armory resilience hub
which could act as a “resilience hub” for residents in was developed looking at issues such accessibility,
Ansonia. The Ansonia Armory was identified as an square footage, potential backup power considerations,
ideal location, accessible by public transportation, and others.
NAME AREA AREA PARKING | PARKING | DISTANCE FROM | BUS ROUTE HEAT CULTURAL FINAL RANKING
(sqft) | RANKING | LOT AREA | RATING NEAREST BUS RANKING VULNERBILITY NEUTRALITY
(sqft) STOP RANKING RANKING
Ansonia High School/Middle School 97326 5 46037 5 750 3 3 5 4.2
Ansonia Armory 14250 5 22042 5 0 5 4 5
Ansonia Arms Department 8981 4 103966 5 0 5 4 4 4.4
Senior Community Center (Ansonia Police Department) 24642 S 41054 S 0 S 4 3 4.4
Clinton AME Zion Church 1750 3 14406 4 250 5 3 3 3.6
St. Joseph's Parish 3944 3 3063 2 750 3 4 3 3
Three Saints Orthodox Church 6064 4 5553 3 250 5 8 3 3.6
The Boy's & Girls Club 4288 3 28497 5 250 5 3 5 4.2
Saint Peter & Saint Paul Ukrainian 8357 4 14549 4 0 5 3 3 3.8
Team, Inc. Early Care & Education Center 7257 4 15923 4 0 5 3 5 4.2
Liberty Hall 5290 4 0 1 1000 2 3 5 3
Macedonia Baptist Church 2313 3 9640 3 0 5 3 3 3.2
Ansonia Public Library 6669 4 0 1 500 4 4 5 3.6
City Hall 11171 5 95231 5 0 5 4 5
Derby Police Department 15138 5 68918 5 1250 1 5 3 3.8
Walnut Hill Community Church Valley 12125 5 9651 3 0 5 4 3 4
St. Mary St Michael School 15027 5 26348 5 0 5 4 5
Derby Public Library 4294 3 0 1 0 S 4 5) 3.6
St. Mary's Church 9018 4 21827 5 0 5 5 3 4.4
Irving School 30781 5 11485 4 0 5 4 5‘

Table: 4: Potential cooling center locations accessible to Downtown Ansonia were ranked using different indicators of site suitability.
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Number [Recommendation ___lOrganization __laction_____________[Tlimeline [Cost [FundingSources __|

Develop cl :
evelop clean and Town of Ansonia, Support development of solar energy and

1 accessible energy . electric vehicle charging facilities throughout
sources project area 1-2yrs  $%  Promoting Resilient

; ) _ Operations for
Rl T Town ofAr_‘nsoma,_ Update public building to accnmmo@ate _ Transformative. Efficient
2 Development Community Service  yylnerable members of the community during d Cost-Savi ’ '
Organizations, CIRCA 3 climate emergency 1-2yrs  $% '?rl;ns:nr;ati::'ln[gPFl OTECT)
Incorporate Green Town of Ansonia, CT Provide additional strategies to maqage Planning Grant (USDOT),
3 TR DOT stormwater through permeable paving, (0% non-federal match)
stormwater planters, and curb extensions. 1-2yrs 38 Design and Construction
. (10- 20% non-federal
Town of Ansonia, . ) , .
4  Expandthe UrbanTree Community Service  Provide comfortable corridors for pedestrians match dependingon
Canopy Organlzations and bicyclists, providing a healthy and safe projects listing in CTDOT
environment for the community. Ongoing $ Resilience Improvement
! i ] ; Plan) DEEP Clim
. ‘ Establish and mark limits of climate impact R easil}i o F?‘; d ;;ee sign)
5  AddSignage Town of Ansonia zones and increase the opportunities to and National Coastal
educate the public about heat and flood. 1-2 yrs $ Resilience Fund (Design
Expandthe Resiliency  Town of Ansonia, CT  Promote development of core roadways to and Construction) for
6 Hub DEHMS, CT DOT support key evacuation routes and future Matural and Nature Based
resilient design planning Ongoing %% Features (NCRF form
Develop a Resilience Define the areas that are most impacted by NOAA and NFWF).
7 Ove rlay District Town of Ansonia, CIRCAflooding and provide a roadmap for future
developers to consider. 3-5yrs %

Table: 5: Recommendations and next steps for Resilient Ansonia. For more detailed information please see the final report:
Appendix J - Resilient Ansonia Adaptation Options Final Report
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4.5 Stratford South End

The South End neighborhood of Stratford was assessed

to have high current and future flood risks and identified as
a critical priority for the Town of Stratford in its community
resilience plan (2016). As Stratford has moved forward with
implementation of the recommendations from the plan,
several flood protection projects have been pursued towards
the goal of creating a town-wide flood protection system.
However, challenges and barriers to implementation have
stalled some strategies from the plan. In particular, potential
interactions between the Great Meadows saltmarsh, key
state road segments managed by CT DOT, and operations
related to Sikorsky Airport, have created permitting and
negotiation challenges for identifying consensus solutions
that would allow the town to move forward with a flood
protection strategy. The Phase Il planning project focused
on detailed review of the proposed flood mitigation
strategies from Stratford’s community resilience plan,
provided an assessment of ongoing implementation
challenges, and recommended updated or alternative
strategies that can be developed as implementable projects,
to maximize the town’s resilience goals for the South End
community. These alternative strategies included revisions
or alternative alignments of key flood protection segments;
site-scale flooding accommodation strategies for critical
community assets; additional road and infrastructure
elevations to support the creation of resilient corridors;
green infrastructure or nature-based strategies to improve
open space for flood management; and/or combinations of
the above to create buffers and multiple layers of resilience
for the continued long-term viability of the South End.
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The initial phases of the project focused on assessment of
the previously identified strategies from the coastal resilience
plan, and conversations with the South End community
related to the previously proposed projects. A workshop
was held in December 2022 to engage with residents and
stakeholders about flooding issues in the South End. The
workshop was a gallery-style event. Participants circulated
among seven stations which presented information and
solicited input from attendees. Participants included South
End residents, business owners and employees from the
South End, local officials and staff, state officials and staff,
active citizens and members of various Stratford boards.
The workshop
helped to
reintroduce

the town’s
planning efforts
to date, reiterate
community
priorities
regarding both
coastal and
stormwater
induced flooding
in the South
End, and inform
the direction of
the project.

Fig. 36: Community members from the South End
of Stratford review and discuss resilience strategies
from the Town of Stratford Coastal Resilience Plan,
at a Resilient Connecticut Phase Ill workshop on
December 5th, 2022.
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Fig. 37: Concept for stream daylighting and green infrastructure retention basin for stormwater management along Orange Street in the South End of Stratford.
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Assess the performance of this segmant with a 20 Hydrodynamic

1-2yrs  $
Overland Flood Model. DEEP Climate Resilience Fund for assessing the performance of the
: Conduct detailed planning & refine concept. 2-3yrs 3% individual segments with a 2D Hydrodynamic Overland Flood Model
1 Emlﬁﬁo;nﬂ:ﬂ;;cﬁl:htnduaulalﬁuﬁm of Stratford Coordinate with private properties and secure any needed Zays  $% and FEMA Building Resilient Infrastructure and Communites (BRIC)
Sagm easaments. ¥ 25% non-federal match if BCA for Individual Segment is greater than
Secure funding. 2-3yrs % 1.0.
Design, permitting, and construction. 5-7yrs  55%
Aszsass the parformance of this segmant with a 20 Hydrodynamic 12yrs §
: . Owerland Flood Model. ¥
:n:uacl B Lordship E_'wl;:a_'d (State Town of Stratford , ©T  Coordinate with CT DOT, Sikorsky Airport, and City of Bridgeport and 2.3ys 4% DEEP Climate Resiliance Fund for assessing the performance of the
e e A DOT, City of Bridgepart  conduct detailed planning and feasability assessment. ¥ individual segments with a 2D Hydrodynamic Cverland Flood Model
Segment/Reach Secure funding, 2-3yrs % and Promoting Resilient Operations for Transformative, Efficient, and
Design, permitting, and construction. 5-7yrs  $8% Cost-Saving Transpnrtatlnnqpﬁm_'E_C_-T] Planning Grant (USDOT) for
o the performance of this segmant with a 2D Hydrodynamic Access Road and Route 113 Feasibility Study (0% non-federal match)
D?.-s&?:‘:n - FE e 1-2yrs %  Design and Construction (10- 20% non-federal match depending on
- projects listing in CTDOT Resilience Improvement Plan) DEEP Climate
Conduct detailed planning & refine concept. 2-3y1s 55 Resilience Fund (Design) and National Coastal Resilience Fund
Project C Access Road Levee
Tewn of Stratford Coordinate with private properties and secure any needed (Design and Construction) for Marine Basin Natural and Nature Based
Segment/Reach 2-3yrs 55
easaments. Features (NCRF form MOAA and NPWF).
Secura funding. 2-3yrs %
Design, permitting, and construction. 5-Tyrs 555
Conduct detailed drainage analysis & refine concapt. 2-3yrs 5%
Coordinate with private rti d eded
Project D Orange Street Stormwater . oot Lt e b A 2-3yrs  $%  DEEP Climate Resilisnce Fund, NFWF National Coastal Resilience
Flooding Area ol 23y1s $ Fund, Long Island Sound Futuras Fund, local funding.
Design, permitting, and construction, 4-5yrs  $5
DEEP Climate Resilience Fund for assessing the performance of the
individual segments and the complete flood levee system with a 20
Town of Stratford, CT Hydrodynamic Overland Flood Model. U.5. Army Corps of Engineers®
5 Implement towmwide flocd DOT, CT DEEF, S5tate Engage US Army Corps. of Engineers to continue more detailed 10eyrs  $888 (USACE) Connecticut Coastal Storm Risk Management [C5RM)
protection system and Federal delagation, planning of townwide flood protection system. L feasibility study and civil works program, Water Resources
USACE Development Act (WRDA), Feasibility Study 50% non-federal match.
Construction 0-35% non-federal match depending on project’s
criteria.

Table: 6: Recommendations and next steps for Resilient Stratford South End. For more detailed information please see the final report:
Appendix K — Resilient Stratford South End Adaptation Options Final Report
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https://resilientconnecticut.media.uconn.edu/wp-content/uploads/sites/3830/2024/02/RESILIENT-STRATFORD-SOUTH-END-PLAN.pdf

4.6 Fair Haven

The Fair Haven neighborhood is home to nearly
14,000 residents, within the City of New Haven, along
the south-central coast of Long Island Sound. The
neighborhood forms a peninsula bounded by the

Mill and Quinnipiac Rivers, which flow into the tidal
estuary of New Haven Harbor. Flood risks from storm
surge and tidal flooding, as well as precipitation and
stormwater induced flooding, present public safety
challenges to residents as nuisance flooding as well
as impeding access to lifelines, and evacuation during
storms. According to the City Planning Department,
the neighborhood has a high percentage of residents
that are either essential workers or cannot work from

Resilient Connecticut Synthesis Report

home. Therefore, transportation and transit are critical
lifelines for the neighborhood. Fair Haven is also
highly vulnerable to extreme heat. This is attributed
primarily to the high social vulnerability within the
community, combined with dense housing, extensive
impervious surfaces, disconnected green spaces,

and long distances to potential cooling centers and/
or shelters. This project focuses on developing
adaptation strategies to mitigate current and future
climate induced flooding impacts to community assets
and transportation corridors, as well as developing
strategies to help mitigate the impacts of extreme heat
for community residents.

Fig. 38: Aerial image of the
Fair Haven neighborhood of
New Haven, CT.




Community engagement was an essential part of the
planning process. The project team actively sought
community feedback during the planning process,
working to identify, reach out to, and incorporate
feedback from diverse groups of people throughout the
community. A Citizen + Technical Advisory Committee
was also formed towards the start of the project to help
guide the development of the plan. The committee was
comprised of community members, Board of Alders
representatives, and local organizations. In addition a
local community liaison was identified and brought on
to the project team to guide engagement and connect
with other community organizations in Fair Haven.
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Flyers and other notices were also used throughout
the project to make community members aware of the
plan and related activities (e.g., flood risk mapping,
community surveys, etc.). The project team set up

a table at several community events throughout the
duration of the project, including festivals and other
events that brought out large numbers of community
members. At these events, the project team spoke
with community members about their experiences
with flooding and heat in Fair Haven, shared project
information, and led activities with community youth to
help them understand critical issues like flooding and
water quality.

Fig. 39: Outreach materials
for a community survey to
gather information about
resident experiences during
flooding and heat events

was distributed in English

and Spanish throughout the
neighborhood. Members of the
project team attending several
community events including
Fair Haven Day, to exchange
with community members and
get feedback on community
priorities and experiences.




The Fair Haven neighborhood is vulnerable to coastal
and drainage related flooding. Coastal flooding is caused
by storm surge, high tides, sea-level rise, and heavy
rainfall as water from the tidally influenced Mill and
Quinnipiac Rivers inundates low lying portions of the Fair
Haven Shoreline. Drainage-related flooding occurs when
stormwater runoff from heavy precipitation exceeds the
capacity of the existing drainage systems or combined
storm and sanitary sewers due to the imperviousness of
the landscape, topography, drainage problems, and tidal
influence. Coastal flooding occurs on the Western shore
of the Quinnipiac River along Front Street and Quinnipiac
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River Park, as well as portions of the Fair Haven waterfront
and commercial/industrial district along River Street and
the lower Mill River from Criscuolo Park north to Grand
Avenue and Humphrey Street. Areas of regular drainage-
related flooding during high intensity rainfall include
Middletown Avenue, railroad underpasses at Humphrey
Street, James Street, Clinton Avenue, and Front Street,
and areas along John Murphy Drive.

Present-day and future coastal flood extents and

depths were modeled and used to assess flood risks to
community assets and transportation routes. This included
an evaluation of which roads, bridges, underpasses, and
evacuation routes can be considered
“resilient corridors” under future
flooding conditions. In addition, an
assessment of potential resilience

hub locations was conducted to
inform the development of additional
emergency support locations for
vulnerable community-members
during climate disruptions including air
quality events, extreme heat, extended
power outages, and other weather-
related hazards. Feedback from the
community and advisory committee
as well as City of New Haven staff
informed the prioritization of potential
locations for adaptation concept
development.

Fig. 40: Areas of current and future flood risk

overlayed with potential resilience corridors and
resilience hubs in Fair Haven.




Grand Avenue over the Mill River is a future potential
evacuation route to access downtown New Haven and
points west pending future elevation of Grand Avenue
and the two Mill River bridges above the coastal base
flood elevation. Road closures and automated temporary
traffic barriers, similar to railroad crossing gates, are
recommended for roads that regularly flood during
coastal storms or heavy rainfall (shown as black Xs),
preventing traffic from accessing these areas during
flooding and reducing the incidence of stranded vehicles
and the need for rescues. This system could be operated
by and coordinated between New Haven Emergency
Management and/or Public Works, along with signage
throughout Fair Haven and community outreach and
notifications through existing on-line, social media, and
other media outlets.

Several specific areas of focus were identified throughout
the Fair Haven peninsula for development of climate
adaptation strategies and implementable project
concepts. These “focus areas” reflect portions of Fair
Haven that are most vulnerable to flooding and extreme
heat but also provide opportunities to mitigate climate
impacts and enhance community resilience. The identified
focus areas include most of the Fair Haven shoreline,

as well as critical roadways and corridors that connect
the Fair Haven community to the rest of the City and
enhance connections within Fair Haven and can serve
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as cooling corridors using shading strategies and green
infrastructure. Recommendations and strategies for each
focus area were developed and included in the project
report, while two areas were selected for the development
of concept designs and benefit/cost analysis.

John W. Murphy Drive Area — encompasses John W.
Murphy Drive and adjacent flood prone commercial and
residential areas in addition to the critical community
connections at Grand Avenue (including the Grand Avenue
bridges over the Mill River) and the Humphrey Street
underpass. The focus area also extends to the west,
encompassing portions of Clay Street, Grand Avenue, and
the Family Academy of Multilingual Exploration (FAME)
school at the corner of Blatchley and Grand Avenues.

Clinton Park Area - includes Clinton Park, the Clinton
Avenue School, English Mall, the Quinnipiac Terrace public
housing complex, and Dover Beach along the Quinnipiac
River. The area also encompasses the flood prone
highway underpasses at Clinton Avenue and Front Street,
as well as the important Middletown Avenue connection to
commercial shopping areas across the river in Quinnipiac
Meadows.

Concept plans that include several strategies that could
be implemented individually and standalone projects or
through larger scale projects, were developed and refined
through stakeholder feedback.
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Fig. 41: Concept plan for the John Murphy Drive area of Fair Haven, along the Mill River. The concept includes several elements including elevation of John
Murphy Drive and the Grand Avenue Bridge, expansion of open space for flood storage, ecological restoration, and improved public access along the Mill River
Trail, and development of cooling corridors through enhanced urban tree canopy.
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This project identified site-specific and Fair Haven-

wide resilience recommendations in addition to the
recommendations for the John W. Murphy Drive and
Clinton Park Areas. These include several physical,
programmatic, and policy-related actions that the City
and other organizations can take over the next few years
to make Fair Haven more resilient to existing and future
flooding and extreme heat. Implementation of these
recommendations will require coordination between
various City of New Haven departments — Engineering,
Emergency Management and Public Safety, Parks &
Public Works — and other organizations including CTDOT,
Fair Haven Community Management Team (CMT) and
community service organizations, and private property
owners.

The suggested resilience hubs and evacuation route
and road closure system are near term actions (“low-
hanging fruit”) that should be pursued within the next 3
years. Coordination will be necessary between the City
and CTDOT (CT transit), the Connecticut Department
of Emergency Management and Homeland Security
(DEMHS), and private owners of possible resilience hub
facilities.

Implementation of the recommendations for the John
W. Murphy Drive and Clinton Park areas will require
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coordination between various City of New Haven
departments — City Plan, Economic Development,
Engineering, Parks & Public Works, Public Schools -
and other organizations including CTDOT, Mill River Trail
and Watershed Association, Fair Haven Community
Management Team (CMT), and private property owners.
The flood and heat resilience and shoreline improvement
concepts between Grand Avenue and 370 James Street
will require more detailed planning and engineering,
substantial funding, and partnerships between the

City and private property owners. These projects are
envisioned to be implemented over the next 10+ years.

Green infrastructure and cooling strategies should be
implemented along the cooling/resilience corridors as
stand-alone retrofit projects or in conjunction with planned
capital improvements such as roadway and streetscape
projects as funding allows. The FAME School parking
cooling improvements could be pursued independently of
the other recommendations and could serve as a pilot for
public schools throughout New Haven.

Improvements at Dover Beach, the nearby public housing,
Clinton Avenue School, Clinton Park, and English Mall are
envisioned to be implemented over the next 10+ years,
with detailed planning (including community engagement)
to be completed in the next 3 years.
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Table: 8: Recommendations and next steps for Resilient Fair Haven. For more detailed information please see the final report:
Appendix L — Resilient Fair Haven Adaptation Options Final Report

Resilient Connecticut Synthesis Report



https://resilientconnecticut.media.uconn.edu/wp-content/uploads/sites/3830/2024/02/Resilient-Fair-Haven_Final-Report_December-2023.pdf

4.1 Meadow Street Branford

The Meadow Street neighborhood is located in the Town
of Branford, along the Branford River. Flooding from the
Branford River occurs when the river (a tidally-influenced
estuary) overtops its banks and water flows through an
Amtrak rail underpass serving a one-way street off Indian
Neck Road at the railroad grade. The Town refers to this
underpass as “the cattle crossing.” When floodwaters
pass through the underpass, they cause inundation of
Meadow Street and the Hammer Field area. In its Coastal
Resilience Plan (2016), the Town evaluated different
options for providing a closure structure or permanently
sealing the underpass. Members of the public did not
support permanent closure. A plan view concept design
was prepared with photo renderings of several closure
structures, and these were appended to the Coastal
Resilience Plan. Significant work would be required to
construct a closure structure, requiring coordination with
Amtrak and identifying a place to house the movable
gate. The Town of Branford plans to reconstruct Meadow
Street from Rodgers Street to Church Street in the next
few years, providing underground detention under the
ballfields to reduce drainage-related flooding. As sea level
rise continues, both the frequent flooding that occurs
through the cattle crossing, as well as less-frequent
flooding that would overtop the railroad grade, are
believed more likely. A unique aspect of this study is that
it fostered an understanding of the circumstances that
create opportunities to engage with Amtrak about using a
railroad grade to develop flood protection. The Meadow
Street/Hammer Field area contains many residential and

Resilient Connecticut Synthesis Report

non-residential structures, including one of the Town’s
critical facilities and numerous structures listed as historic
resources. Overall, the Branford situation represents a
common typology in Connecticut, which may be found in
numerous communities.

Along with residential homes and businesses, several
municipal assets are located within the Meadow Street
neighborhood. The Branford senior center, recreational
facilities and municipal offices are part of the recently
renovated Community House. A sewer pump station is
located on Meadow Street, across from the Cattle Crossing.
The section of Meadow Street that is adjacent to Hammer
Field is in a low point compared to the surrounding
neighborhoods. The lowest point along Meadow Street is
at elevation 2.62 feet (NAVD88). According to data available
through National Oceanic and Atmospheric Administration
(NOAA), the Mean Higher High Water (MHHW) elevation of
the Branford River is 2.97 feet (NAVD88).

Modeling completed for this project indicates that the
water surface elevations for floods less intense than the
100-year storm (1% AEP) will not overtop the Amtrak
embankment. However, there is insufficient information to
know whether the embankment would be stable during a
flood. As sea level rise continues, flooding that occurs at
the Cattle Crossing will likely intensify. For example, the
model predicts that the number of structures that would be
impacted during a current 100-year storm event (1% AEP)
will be consistent with the number of structures impacted
during a 10-year storm event (10% AEP) in 2050.
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Fig. 42: Flood modeling conducted by the CIRCA team for the Branford River illustrates a significant increase in the area
impacted by a future 10-year storm event with the addition of 20” of sea-level rise compared to current conditions.
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Four alternatives were evaluated to address flooding 4. Confidence that mitigation action will act as

at the Cattle Crossing including: installation of a flood designed. For example, it is unknown how well the
gate at the crossing in conjunction with a floodwall Amtrak embankment will continue to act as a flood
adjacent to the railroad embankment; installation of control measure. The Amtrak embankment could fail
only the flood gate at the crossing; permanently closing under certain storm conditions. This criteria also

of the crossing; and doing nothing. Several criteria were considers the ability to apply for a FEMA Letter of
developed to compare the relative pros and cons for Map Revision (LOMR).

each alternative to assist the Town and stakeholders in . . :

evaluating the alternatives. 5. How quickly project will be constructed.

6. Each of the matrix criteria are weighted based on
their priority to the Town of Branford and feedback

from project stakeholders.

1. Based on long term cost effectiveness (benefits of
the project divided by the cost of the project).

2. Amount of coordination with stakeholders required
to build the project (i.e., Amtrak, utilities, private
property owners, etc.). Including procuring
easements for operation and maintenance.

3. Access impacts include car and pedestrian travel
access through the Cattle Crossing as well as
access to existing utilities (i.e., sewer and drainage).
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MATRIX CRITERIA
ALTERNATIVE . . An:::‘:l?/:tri':ate ;| Effective Flood | Implementation
Capital Cost A Access Impacts Control® Time Frame® OVERALL
Property SCORE
Criteria Weighting® 3 1 2 3 2
1. lood Gate with
Foodwall
2. Hood Gate
3. Closing the
Cattle Crossing
4. Do Nothing

Fig. 43: Comparative analysis matrix of 4 alternatives of action to reduce flooding through the Meadow Street cattle crossing in
Branford.

This table compares all four alternatives based on a “positive” rating and 1 being a “negative” rating.
criteria the Town identified as important. The criteria are  The alternative with the highest overall score is the
weighted on a scale of 1 to 3 based on the importance preferred alternative for the Town. Based on the criteria

of the criteria to the Town with 1 being the least rating, it was determined that Alternative 2: Flood Gate-
important and 3 the most important. Each criteria was Only best fit the Town’s criteria and was selected for
comparatively rated for each alternative with 3 being future phases.

Resilient Connecticut Synthesis Report



# Recommendation [Organization __lAction ___________________[Timeline _[Cost [Funding Sources _

Write Proposal For CTDEEP Climate

Town of Branford, CT Resilience Fund or Acquire Funding

DEEP
Town of Branford

Town of Branford,
Amtrak, Private

Pursue Flood-Gate S B

Only Scenario
Town of Branford

Town of Branford

Town of Branford,
Contractor

Through Town/Privately
Secure funding

Permitting/Amtrak/Engaging Private
Property; Get to 70% design

Develop Construction Documents, Put
Project Out to Public Bid

Enter Contract with Lowest Qualified
Bidder

Construct flood gate

2yrs

1yr

1yr

4 months

3 months

6 months

DEEP Climate
Resilience Fund,
$$  Branford Coastal
Resiliency Reserve
Fund

Table: 9: Recommendations and next steps for Resilient Meadow Street, Branford. For more detailed information please see the final report:
Appendix M — Resilient Meadow Street Adaptation Options Final Report
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https://resilientconnecticut.media.uconn.edu/wp-content/uploads/sites/3830/2023/10/CIRCA-Resilient-Meadow-Street_Final-Report_20230929.pdf

Lessons Learned and Road Map

Recommendations for Connecticut;

The Resilient Connecticut project was developed through
a partnership between CIRCA and the State Agencies
Fostering Resilience (SAFR) council with support from CT
Department of Housing, following the impacts of major
coastal flood events in 2011-2012, including Superstorm
Sandy and Tropical Storm Irene. The goal of the program
was to develop and support climate adaptation planning
by increasing coordination across jurisdictions (local,
municipal, regional, and statewide) through a climate
science informed approach to addressing vulnerabilities
at scales that implied shared risks as well as shared
solutions. The project also sought to establish a
framework for investment and project implementation
that integrated risk reduction strategies with economic
development framed around transit-oriented development,
“resilient corridors”, and critical infrastructure
improvements.
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Each community in Connecticut is unique with its

own social relationships, land uses, socio-economic,
ecological, and environmental factors that present
different vulnerabilities and frame potential climate
adaptation pathways going forward. Resilient Connecticut
engaged many different communities in Fairfield and New
Haven Counties in a planning process to understand
vulnerabilities, develop adaptation options, and identify
actions to reduce climate risks that are unique to each
community (see sections 3 and 4 of this report). However,
several common themes and challenges emerged in the
planning process that were shared across the region. In
this section we document those common challenges,
share lessons learned, and propose recommendations
that can serve as a resilience “road map” for the region
and Connecticut going forward.




9.1 Common Themes, Challenges, and Lessons Learned:

1. Enhanced Planning through Local, Regional, and State Collaboration: The Resilient Connecticut Framework
was successful at focusing attention on locations with regional assets and infrastructure and urban centers (Downtown
Danbury, Fair Haven, Ansonia, South Norwalk) that had been previously neglected in other resilience planning
efforts. These areas represented unmet needs in previous planning which face combinations of flooding and heat
risks compounded by social vulnerabilities. The Framework concepts (Zones of Shared Risk, Resilient Nodes, Resilient
Corridors) were useful spatial planning tools for revealing locations of importance across local, regional, and state
domains, and delineating project areas that can be the focus for coordinated action in the coming decade. This
represented a change from previous coastal resilience planning in CT which, it could be argued, largely focused
on clusters of high value at-risk residential properties in low lying coastal flood plains through more traditional
risk identification and cost/benefit approaches; or which prioritized specific adaptation techniques. The partnerships
established between municipal, regional (COGs), and state entities can be helpful in developing consistent vulnerability
assessment approaches and resiliency strategies to ensure issues receive attention that may not otherwise due to
lack of capacity. Favoring one or the other (regional vs. local planning) limits potential outcomes, as the different scales
of planning must work together and are needed to support each other.

2. Economic Development and Floodplain Management Conflicts: Current Federal policies for floodplain management
along with local fiscal and economic development incentives remain potent barriers to coherently managing climate
risks. In Connecticut’s existing “home-rule” approach to land use planning and taxation, municipalities are incentivized
to pursue local revenue generating opportunities through economic development and redevelopment. Despite major
flooding events such as Superstorm Sandy, coastal areas remain a high value target for commercial and residential
development in Fairfield and New Haven Counties, particularly when these areas are close to regional transit such as
Metro North. In many cases these areas overlap with FEMA delineated areas of risk commonly known as “floodplains,”
which can result in intensification of development in areas with high current and future flood risks. In many cases,
developers and entities that propose projects in risky areas, sell off these assets once they’ve been approved and built,
transferring the long-term risk to the new property owners, residents, and ultimately, municipalities and the public.

At the same time, FEMA floodplains, as delineated on current Flood Insurance Rate Maps (FIRMS), are coarse in

their characterization of the actual physical risks. Although FEMA has begun the process of reforming its flood
insurance rating methodology with the recent risk rating 2.0 update , the FEMA FIRM remains the most broadly applied
and relied upon delineation of flood risks across federal, state, and local regulatory and funding programs . In areas
with complex geomorphology such as CT, the mostly static, and coarse delineation of flood risks represented on
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FEMA FIRMs does not differentiate between areas of future and/or chronic flood risk, which should be avoided for
development, and areas where existing and predicted risks should be effectively managed. This is particularly critical

in the assessment of brownfields and underutilized post-industrial sites in coastal areas of Connecticut. No consistent
or broadly applicable decision model currently exists for managing tradeoffs between future flood risk, brownfield
remediation, and resilient economic development and redevelopment, particularly in EJ communities. In the absence

of wholesale retreat from coastal floodplains or relocation of major regional transportation corridors such as the
Northeast Rail Corridor and Interstate 95, local planning and zoning decisions are likely to be biased towards short-term
economic incentives without an alternative model for creating value.

3. Agency Engagement and Coordination: The collaboration between state agencies, as envisioned in the
original NDRC proposal, did not reach its full potential. The State Agencies Fostering Resilience (SAFR) Council
was instrumental in developing the proposal that became Resilient Connecticut. The role of SAFR was to provide a
mechanism for interagency collaboration, coordination, and decision-making regarding resilience policies and
projects. Early in the project there was a new governor elected, a change in administration, and a new scope
created for the Governor’s Council on Climate Change (GCS3) focusing on climate adaptation. Governor Lamont’s
Executive Order 3 re-established SAFR as a subcommittee of the GC3 and charged the GC3 with establishing a
more comprehensive resilience plan for the state. The committees supporting the GC3 covered a range of sectors
and necessitated agency participation in one or more working groups. As a result, the SAFR group’s previously
anticipated role as a major coordinator for Resilient Connecticut largely took a backseat to other higher profile
efforts. The SAFR working group has continued to be a regular forum for informal coordination and discussion of
topical issues between agencies. However, the process for more substantive engagement by agencies in planning for
projects where jurisdictions overlap and/or time horizons differ (e.g., projects that address state roads and local
facilities together) remains unclear, opportunistic and largely ad-hoc. Disruptions in participation are likely to recur
across administrations or agency leadership. More formal commitments to interagency participation in planning are
needed to create momentum over longer time scales and ensure the most cost-effective solutions can be
implemented for large infrastructure investments.

4. Challenges Associated with Resources, Staffing, and Sustained Education (aka Capacity): Climate change
adaptation planning requires technical resources that are difficult for many local governments and resident groups
to access. Significant capacity gaps exist between communities. In some cases, towns have chosen not to address
climate issues or have lacked a pathway toward consensus on complex problems. In other cases, disparities in
property taxes, competing service demands on municipal budgets, and differences among local staff availability
and expertise have limited action. Some towns simply won’t be able to create or maintain the capacity to implement
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long-term, complex adaptation projects. The State of Connecticut should sustain the capacity of CIRCA to provide
Municipalities, COGs, and citizens associations with training on planning processes, consensus development,
interpretation of risks and maps, project scoping, project budgeting, available grants and funding sources, and
support and advice on the effectiveness of technical approaches.

5. Integrating Technical Information into Planning: In recent years, steps have been taken to ensure climate
change is incorporated into local and regional Plans of Conservation and Development and Natural Hazard Mitigation
Plans. There has also been the development of resilience tools, future risk maps, and viewers by CIRCA and other
groups. Broadening these to include the capacity to assess the potential effectiveness of adaptation strategies
should be developed by CIRCA and others with appropriate technical resources. In addition, evidence-based
assessments of the effectiveness of innovative solutions (like living shorelines and green infrastructure) are currently
limited. Data from demonstration projects and post-construction monitoring of innovative projects are essential to
the development of standards that can be used in permit decisions and to provide guidance to municipalities in the
development of proposals. Data should be made publicly available, and knowledge dissemination should occur as
suggested above in #4.

6. Issues of Timing and Readiness: Connecticut municipalities differ markedly in their readiness and capacity to
take action on climate adaptation and resilience. New programs like the DEEP Climate Resilience Fund can “even
the playing field” with funding. Resilient Connecticut identified initiatives that started with political leaders, community
groups, and town staff and then advanced to consensus at different rates. Consequently, to be broadly accessible,
programs need to be sustained so that communities at different stages of readiness can patrticipate.
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9.2 Recommendations for a Resilience Road Map for Connecticut:

AN\ S

1. Take action on existing vulnerabilities, zones of shared risk, and resilience opportunities.

The Resilient Connecticut planning process resulted in the identification of 64 Resilience Opportunity Areas
(ROARSs) in Fairfield and New Haven Counties. These represent the region’s un-met needs for local and regional

planning, project development and implementation support. The database of , Risk
Narratives, and can be found in the as well as the

1.1. Move forward with design and implementation of projects that were advanced during Phase lll site

planning in Downtown Danbury, Downtown Ansonia, South Norwalk, Downtown Fairfield, South End
Stratford, Fair Haven, and Branford. Each of these Phase Il locations resulted in specific near and long

terms actions, concept design, and project development which can be prioritized for additional state and
Federal funding for implementation. See Section 4 for more information on next steps for each of these areas.
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1.2. Prioritize engagement and planning support for additional Resilience Opportunity Areas, that were
identified in Phase Il in other vulnerable locations in Fairfield and New Haven Counties. Local governments
and regional planning organizations should work with technical assistance partners such as state
agencies, CIRCA, NGOs, and others to move additional ROARs through the site planning process and
create specific near-term actions that can be implemented in the next 5-10 years (see recommendation
2.1 below).

1.3. Assign responsibility to a lead agency or office to maintain a statewide inventory of climate resilience
plans, actions, and projects as references for previous, existing, and ongoing resilience planning work.
This should be integrated with the Statewide Resilience Project Pipeline in recommendation 7. This
inventory can become a central resource and reference point for the emerging community of practice of
climate service providers and help to prevent duplication of previous work.

1.4. Strengthen the role of regional Councils of Governments (COGs) to conduct monitoring and progress
updates on Natural Hazard Mitigation Plans (NHMPs), Coastal Resilience Plans (CRPs), Climate
Adaptation Plans (CAPs), and Plans of Conservation and Development (POCD), to evaluate whether towns
are acting on plans and identify barriers and ongoing challenges to implementing actions and projects.
This can help to position plans as iterative, living documents that continuously inform projects and
investments rather than mandatory reports that only receive attention every 5-10 years.
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2. Improve agency coordination and take advantage of existing programs and capacity.

Climate adaptation and resilience planning in Connecticut has evolved over the past decade. Today there are many
different programs and partners that have built a solid foundation of knowledge, plans, data, and tools to support

communities in planning for and adapting to climate change impacts. Going forward, existing programs and
partners will need to better coordinate and work together to leverage this foundation for the benefit of communities

across the state. This includes leveraging staff capacity and expertise across different state agencies to incentivize
more collaboration.

2.1. Expand the Resilient Connecticut Program statewide and designate roles and responsibilities for state
planning and technical assistance partners with a lead coordination entity (CIRCA). Provide technical
resources to towns to move plans and projects down the resilience project pipeline through a state
program that integrates the informal relationships between climate service providers and agency initiatives
that are currently engaging communities in an ad-hoc or opportunistic way. That includes integrating data
sources, mapping, and stakeholder engagement support for municipalities to conduct vulnerability
assessments, conditions analysis, concept development, design, permitting, benefit/cost analysis,
implementation, monitoring, and adaptive management of the full range of climate resilience actions. This
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2.2.

2.3.

2.4.

2.5.

would be an opportunity to integrate the work of multiple partners including CIRCA’s Resilient Connecticut
program with the DEEP Climate Resilience Fund, DPH, DOT, CT Insurance Department, and the CT Green
Bank’s new authorities to invest in environmental infrastructure, among others.

Refresh the State Agencies Fostering Resilience (SAFR) Council. A more formal structure for SAFR

is required and a coordinating entity is necessary. CIRCA has been serving this function in recent years.
We recommend the development of a mission statement (To ensure effective cooperation and coordination
among agencies to accelerate adaptation to the effects of climate change), designated representatives,
quarterly meetings and monthly meetings of work groups. We recommend the consideration of a chief
resilience officer in the state to chair the group and report to OPM.

Create a planning partners collaborative or council to better organize existing programs and avoid
duplication between climate resilience planning service providers. The collaborative should be chaired
and facilitated by a neutral entity such as OPM or DEEP. This should be distinct from the GC3 process or
could be a specific workgroup under the GC3. Look at the FEMA Coordinating Technical Partners as a
model that should include and formally recognize established climate services technical and supporting
partners that have already been doing the work and have capacity to continue engaging communities
going forward.

Provide training and application of tools and resources for resilience planning. This should include an
easily accessible process for communities to get assistance with training and the use of tools with
partners through an expanded Resilient Connecticut program (see recommendation 2.1). Over the past
decade many different climate-related “toolkits” have been developed for decision-making and planning
purposes. What’s needed going forward is application, refinement, and training on the use of existing tools
and resources.

Create a regional working group (New England, or Northeast) to continually exchange ideas and progress
updates between technical and planning partner programs. Create a technical exchange between state
programs. Recent efforts to regionalize technical support programs between states have lacked
coordination and can result in overlapping or duplicative programs.
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3. Utilize equitable and inclusive planning approaches.

The entire community must be engaged in the assessment of adaptation needs, priorities, and projects. Broad
participation is essential to ensure public support and to identify the needs of the most vulnerable. Communities
that have been traditionally marginalized or disengaged from planning must be included from the start in setting
priorities and developing solutions to climate resilience challenges. This requires resources to support participation
and develop local capacity in EJ communities. The state should continue to build on the GC3’s efforts to remove
barriers and move towards more equitable participation in the resilience planning process.

Build on the successful pilot rounds of the CIRCA/DEEP Climate and Equity Grants Program to fund
capacity building grants for environmental justice-oriented community-based organizations (CBOs) to lead

resilience planning and take action in their communities. This should include the identification of a stable
source of funding for the grant program over a longer period. This program should be focused on building
up the capacity of CBOs with existing relationships and representation from EJ communities and should
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be broad enough to allow grantees to make decisions on priority activities within a climate resilience
framework. More information about the findings from CIRCA’s Climate and Equity Grants Pilot Program
can be found on the program website here:
https://circa.uconn.edu/environmental-justice/climate-and-equity-grant-program/

3.2. Invest in local community-based resource hubs that can provide a venue and staff to facilitate planning
for traditionally overburdened and underserved communities. Many community-based organizations are
already playing this role around issues of housing, economic justice, food insecurity, health care, and
other needs. These organizations can begin to take more active roles in climate resilience planning with
additional resources and assistance from state partners. These hubs should also overlap with resilience
hubs described in recommendation 4.1 below.

3.3. Integrate the Connecticut Environmental Justice Screening Tool into state grant programs, projects,
and investments. CT EJ Screen 2.0 was created through an extensive process that included engagement
with EJ community-based organizations. This resource should be leveraged going forward to direct
investments and improve the resilience of EJ communities in Connecticut. A staff position at DEEP should
be designated for updating the CT EJ Screen going forward to ensure it remains an accurate picture of
pollution burden and sensitive populations across Connecticut.

Resilient Connecticut Synthesis Report


https://circa.uconn.edu/environmental-justice/climate-and-equity-grant-program/ 
https://connecticut-environmental-justice.circa.uconn.edu/

< F ¥ 1ir 4 4 AT R
e Ll Wy IR R R ) b b AR o
PE e A W O S D2 etk o AR

o
Hae

:_;"» v : ..';

R
4. Prioritize emergency preparedness and recovery planning.

Prioritize preparedness for disruptive and extreme weather hazards by incorporating climate change into local
and regional emergency planning and identify “Community Lifelines” that must function in the aftermath of a
disaster. These are essential to human health and safety and sustain the operation of critical community services,
government and business functions.

Create a network of resilience hubs that can serve as points of contact with local communities, provide
services, coordinate with local and state government, and pass through resilience-related grants and
technical assistance to residents. Resilience hubs can provide spaces for cooling, clean air, backup power
generation, provide a venue for engagement and support for longer-term transformational adaptation

through building community capacity, relationships, and “social capital.”

Help communities plan for resilience hubs. Create a planning, technical assistance, and funding program
to help communities do the work of establishing resilience hubs. Look at a model that includes multiple
state partners including CIRCA, the CT Green Bank, DEEP, DPH, and DEMHS, assisting local governments
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4.3.

4.4.

4.5.

4.6.

and community-based organizations to assess sites, make resilience improvements, and train local
community-members to staff hubs. This will allow multiple communities to learn from one another through
a state program that includes sharing technical resources and building a network of mutual support. This
can be integrated into the Resilient Connecticut program in recommendation 2.1, as a specific funded
activity for towns and community-based organizations.

Update the State Emergency Response Framework to include the role of resilience hubs for improving
local community capacity to support emergency operations and long-term recovery.

Establish a network of real-time water level and flood level sensors in coastal communities to support
local emergency operations, flood alerts, and evacuations. Many communities have been and will continue
to live with more frequent flooding of key roadways and underpasses. Real-time information delivered

to decision makers could allow for better coordination of road closures and resilient corridors during
flooding events. CIRCA pilot projects are underway in Stamford and Branford to develop protocols for
data collection and information delivery to decision makers. Learn from these pilots and expand to a
statewide coastal flood alert system informed by real-time data at key sites.

Work with coastal communities to install traffic gates at railroad underpasses that frequently flood to
keep people out of harm’s way during hazard events. These gates can be a relatively lower cost near
term solution to manage traffic and prevent the need for emergency rescues at underpasses. Underpass
zones of shared risk were identified throughout Fairfield and New Haven Counties as part of the
vulnerability assessment in Phase Il of Resilient Connecticut 1.0.

Create a central GIS database of evacuation routes and resilient corridors to support longer term
emergency planning that integrates sea-level rise and increased flooding into a coordinated evacuation
strategies.
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5. Build adaptation into infrastructure investments to avoid future costs.

To minimize future costs and social disruption, municipalities and state agencies should integrate climate change
adaptation into all planning decisions and investments immediately. Every town’s Plan of Conservation and

Development and Hazard Mitigation Plan, for example, should enhance long-term resilience by including an
assessment of climate change impacts into plans. Routine repairs and improvements that recognize future risk will
yield a high return on investment.

5.1. Add detailed climate vulnerability assessment requirements to local and regional Plans of Conservation
and Development (POCD). POCDs should be informed by local vulnerability assessments to a variety of
climate hazards including sea-level rise, coastal flooding, extreme precipitation, and extreme heat; and
identify resilience challenge areas. This will require training opportunities, reporting examples, and
technical support to assist towns and COGs with fulfilling these new requirements (see recommendation
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2.1). This should include identification of which local resources (social, ecological, and financial) are
impacted or informed by resilience initiatives. A phase-in process can allow towns to transition into the
new requirements.

5.2. Plans should clearly identify problems that need external support in addition to local municipal resources
and include budget reporting for issues that require state support. Formalize the capital improvement
plan process for local, regional, and state investments and indicate which projects are informed by
resilience and adaptation strategies.

5.3. Municipalities should consider updating zoning codes to move towards resilient development consistent
with the Resilient Zoning library and toolkit. Zoning is one tool communities can use to enhance local
resilience to climate change impacts like flooding, sea level rise, and increased heat. As redevelopment
occurs, it’s imperative that new projects don’t create additional vulnerabilities such as increased
stormwater, heat, or increasing risks in locations that will face chronic hazards in 2050.

5.4. Encourage and incentivize towns to utilize other local boards with newly established authorities for
climate resilience activities like Flood Prevention, Climate Resilience, and Erosion Control Boards which
now have infrastructure maintenance, construction authority and can bond to fund projects. Local
Conservation Commissions can manage nature-based resilience strategies like restored marshes,
wetlands and forest areas. Incentives might include a specific track for cost-sharing projects through the
DEEP Climate Resilience Fund for example, that utilize local funding or leverage resources through these
new boards.
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Higher mean sea levels will increase the frequency of flooding in areas that are currently flood prone. Enforcement
and strengthening of existing policies will reduce risk to people, property, and municipal tax bases and make new
commercial and residential development less vulnerable. Existing homes and businesses that were previously

built in areas of flood risk will need to consider the full range of flood mitigation options including elevation,

flood proofing, and voluntary acquisition of repetitive and severe repetitive loss properties, among others. New
development should be avoided in areas where coastal flood risks are currently known as these areas will continue
to flood more frequently by 2050. If municipalities, developers, and property owners choose to site new buildings
and development in areas of known coastal and riverine flood risk going forward, future liabilities and costs should

be fully assumed by property owners.

Promote strategies to encourage existing owners to make their properties resilient to flooding. Programs
such as FEMA flood mitigation assistance as well as new programs like the CT Green Bank’s C-PACE and
Smart-e loan program are available to assist with funding and financing property level resiliency

improvements. Existing properties that currently face flooding risks, particularly coastal flooding, will need
to become more resilient through a variety of strategies including elevation, flood proofing, elevation of
critical systems, improved stormwater management, green infrastructure, and in some cases, voluntary

acquisition of repetitive and severe repetitive loss properties.
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6.2.

6.3.

6.4.

6.5.

6.6.

Create, and make accessible, high resolution, more accurate coastal flood risk maps for the entire
coastline that can be used to supplement FEMA risk maps. These maps would be forward looking using
actionable science to inform municipal land use and property owners of future risks and guide decision
making.

Municipalities should create resilience overlay zones which designate requirements and design guidelines for
existing uses in flood zones. These zones should clarify requirements for meeting state and federal flood risk
management standards for freeboard requirements and access. Overlay zones should be conservative and
encompass not only areas currently experiencing flooding but also include areas that are anticipated to be
vulnerable in 2050 due to sea level rise. This methodology will allow time for property owners to make resilience
improvements prior to the onset of problems. Standards and guidelines should be consistent with federal flood
risk management standards to avoid ineligibility for federal funding sources.

Strengthen flooding disclosure requirements for real-estate transactions. Other coastal states have
recently made efforts to improve flood related disclosure, such as adding requirements to disclose
whether a property is mandated to carry federal flood insurance as well as information about previous
flood damage and flood insurance claims. More examples of how Connecticut compares to other states
can be found here:
https://www.fema.gov/sites/default/files/documents/fema_state-flood-risk-disclosure-best-practices 07142022.pdf.

Enable the effective use of transferable development rights (TDR’s) through legalizing the creation of TDR
banks. Property owners in designated vulnerable areas where further development is disincentivized
(thereby increasing resilience) then have a mechanism for preserving property value, selling unusable
development rights while retaining ownership. TDR banks would eliminate the difficulty of direct transfer
between seller and buyer as statute currently requires.

Consider designating a high frequency or chronic floodplain (e.g. 1-10-year annual exceedance probabilities in

2050) to prioritize help for property owners to equitably access FEMA funding for flood mitigation assistance,
including options for property elevations and/or voluntary acquisitions of repetitively flooded properties. Currently,

the process for property owners to receive FEMA support for acquisitions is long and administratively burdensome.
Local governments must apply for funds on behalf of property owners through a reimbursement model which may be
difficult for lower income households to access. State support for acquisition should include requirements for
community benefit such as improving public  access in coastal areas, preserving open space for community flood
management, and the creation of parks and other features that create community-wide benefits.
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7. Develop a resilience project pipeline.

In many towns, there are several areas at-risk, and all need attention. Having a series of resilience projects
underway will increase the likelihood of winning state and federal adaptation grants and increase support for

the local share of matching costs. In addition, state agency resilience projects may need coordination with local
projects. The creation of a central project pipeline database will allow for project planning and implementation
between and across jurisdictions.

7.1. Conduct and complete the vulnerability assessment of state assets and operations as required b
Governor Lamont’s Executive Order 3. The vulnerability assessment of state assets and operations should
result in coordination and action to ensure state investments are resilient to climate change impacts.
Specific projects resulting from the assessment should populate the state resilience project pipeline.

7.2. Update the state resilience strategy based on the assessment of state assets and operations. Develop
strategies to inform state and local policies and processes to allow for coordinated action among
agencies, regional planning (COGs), and local municipalities. The strategy was reviewed as part of the
GC3 process in 2020-21. Given the new information that will be generated by the vulnerability
assessments in 7.1, the overall resilience strategy should be renewed through the GC3 or a working group
of the GC3.
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7.3. Make sure state agency project pipelines are disclosed to COGs and towns. Document challenges and
vulnerabilities that require coordination between local and state entities. (e.g. local drainage systems that
connect to state drainage infrastructure, or local flooding concerns related to state roads). Clarify the
process for towns who wish to initiate engagement with state entities to address these joint challenges.
This will allow for opportunities to more effectively and efficiently address problems between overlapping
state and local jurisdictions when projects are in the planning stages of development.

7.4. Create a project pipeline database, map, and CIS data portal to track progress on implementing the state
resilience project pipeline. This should be coordinated with a state planning inventory and other state data
through a centralized data office (see recommendation 1.3). Making the resources for planning more
streamlined and less confusing for towns will help with adding new requirements for vulnerability
assessments and data creation.
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8. Establish and invest in new local funding sources.

Municipalities must begin to develop sustainable funding sources for longer term investments in resilience. A
resilience project pipeline receiving federal and/or state support will require local cost-sharing, so a strategy

for raising local funds is essential. In addition, many local projects may not qualify or receive significant federal
funding. New policy tools in Connecticut have recently been created for this purpose. For example, Public Act 19-
77 allows a municipality to create a and PA 21-115, “An Act Concerning Climate Change
Adaptation,” also provides municipalities with a suite of voluntary tools to fund climate resilience, including enabling
of and a new Environmental Infrastructure Fund within the Connecticut Green Bank.

8.1. Create municipal resiliency reserve funds. Towns should be incentivized to set aside funding for climate
resilience and adaptation in budget plans utilizing a climate resilience reserve fund. This acknowledges

that every community will be affected by climate change, impacting infrastructure, public health and
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safety, and that cost sharing will be a necessary component to funding solutions. Examples of actions that
could be funded with the resulting revenues should be described for towns to reference, such as upsizing
culverts and bridges, providing back-up power to critical facilities, upgrading stormwater infrastructure,
and conducting necessary planning studies.

8.2. Create a grant or revolving loan fund for municipalities that want to establish stormwater authorities and
Flood Prevention, Climate Resilience, and Erosion Control boards. Prioritize state support for
municipalities that want to do the initial engagement, mapping/assessment, and stand-up stormwater
authorities, reserve funds, and other local climate resilience funding mechanisms.

8.3. Encourage and enable municipalities to establish “resiliency improvement districts” that utilize a tax-
increment financing model to fund improvements in vulnerable areas. This approach can provide more
direct financing of projects by those who directly benefit from resiliency improvements. Clear standards
and guidance for design flood elevations, freeboard, egress, and other resilience criteria should be
included for communities that want to use this option.

8.4. Create a state matching fund to help municipalities with bigger projects. Establish a 50/50 State/local
matching fund or other combination that can help municipalities access federal funding for implementation
of larger scale projects. This could be done through a specific track of the DEEP Climate Resilience Fund,
or other state program.
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9. Integrate emissions reductions and renewable energy deployment with adaptation and resilience planning.

Ultimately, the path forward to more sustainable communities includes large investments in reducing greenhouse
gas emissions while also reducing risks and vulnerabilities to climate change impacts. It remains a critical goal
to ensure these investments are coordinated to maximize our impact with limited resources. In many cases
greenhouse gas reduction strategies can meet multiple objectives such as reducing heat risk to vulnerable
residents, improving grid resilience, and improving the connectivity of multi-modal transportation.

Help vulnerable residents make their home more energy efficient and cooler. Prioritize outreach and
engagement with building owners, residents, municipalities and utilities to access state and federal

incentives for renewable energy programs, in locations of high heat vulnerability. The

Climate Change Vulnerability Index for heat can be used as a screening tool to identify and prioritize

locations of communities that are particularly vulnerable to extreme heat and air quality impacts.
Resilience Opportunity Areas (ROARs) that are characterized by heat and social vulnerability may be good
locations for additional planning support for site assessments and investments in renewable energy
deployment, efficiency improvements, and other greenhouse gas reduction strategies.

Resilient Connecticut Synthesis Report 105


https://experience.arcgis.com/experience/b1d7b11d8d3d45e5b6d9b753d716f4fc/

9.2.

9.3.

9.4.

9.5.

Improve grid resiliency through targeted microgrid deployment. Work with community-based
organizations, municipalities, developers, utilities, and state agencies to implement microgrids in areas
that are particularly vulnerable to extended power loss. Not only can microgrids, connected to solar,
batteries, and fuel cells generate resilient power during grid outages, they can provide cost savings and
emissions reductions during everyday operations.

Develop a climate resilient standards for multifamily housing that can help to reduce costs for residents
and improve resilience to extreme heat, flooding, wind, and other hazards. Many residents who live in
affordable housing face high energy costs due to inefficient heating and cooling. Retrofits of existing
affordable housing and new affordable housing should be designed to maximize both emissions reduction
and risk reduction to climate hazards.

Invest in climate resilient TOD. Transit Oriented Development (TOD) is an important tool for climate
mitigation, as well as climate resilience. Require that transit-oriented development (TOD) plans consider
sea level rise and flood hazard areas in planning. Many areas near transit options along the coast

in Connecticut are also vulnerable to coastal flooding. It’s important that future development of TOD
avoids areas where chronic flooding will increase risks and costs to property owners and residents over
time. For more on Resilient Connecticut’s findings related to climate resilient TOD, visit our research page
here: https://resilientconnecticut.uconn.edu/tod/

Municipalities should consider zoning and land use planning for heat and emissions reductions.
Incorporate design standards in zoning regulation to mitigate projected heat increases like green roofs,
reflective roofs and pavement, and protections for existing tree canopy cover. Vegetation and landscaping
standards can help mitigate both heat and flooding issues using nature-based solutions to provide
cooling, process stormwater on site, and absorb CO2.
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10. Track changes in climate projections and policy options.

Since 2014, CIRCA’s research has provided Connecticut specific guidance on local projections of
due to climate change. This research has been instrumental in helping the state

establish planning guidance and policies. As climate science evolves, updated guidance based on the latest findings
will be needed to continue informing Connecticut’s approach to adaptation and resilience. In addition, efforts to
make climate science broadly accessible and understandable to the public will help to enable and inform action.

10.1. Move from “Best available science” to “actionable science.” Project designs and decision making on
priorities requires information grounded in measurement and data. Connecticut should continue to invest

in field assessment and data collection to inform planning and policy guidance.
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10.2. Develop resilience metrics and track progress of strategies, actions, and projects. Data from
demonstration projects and post-construction monitoring of innovative projects are essential to the
development of standards that can be used in permit decisions and to provide guidance to municipalities
in the development of proposals.

10.3. Develop a sustained broader public education program to inform the public about climate risks and
ongoing progress on strategies.

10.4. Continue to track the evolution of climate science and update state guidance such as PA-18-82, the CT
Physical Climate Science Assessment Report, and the Science and Technology working group report of the GC3.
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