“Climate change is presenting unprecedented
threats to communities across the country.
Rebuild By Design is a model for how we
can use public-private partnerships to spur
innovation, protect our communities from
the effects of climate change, and inspire
action in cities across the world.”
—
Shaun Donovan
Chair of the Hurricane Sandy Rebuilding
Task Force
Secretary of the Department of Housing and
Urban Development

RESILIENT BRIDGEPORT

WB unabridged with
Yale ARCADIS
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Living and working along Connecticut's coastline
and waterways can be done in ways that restore
the environment, strengthen connectivity, enhance
the urban and regional economy, reduce long-term
risk, restore the primacy of the city’s coast and waterways, and stimulate downtown to make it central to
the city’s identity. The Resilient Bridgeport proposal
provides for incremental change through catalytic
projects, and for the integration of urban development
with natural systems, so that Bridgeport can become
a model for other cities along the Long Island Sound
and throughout New England.
The team conceived combinations of natural and
fortified solutions to facilitate more resilient forms of
inhabitation in the places most at risk from sea level
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rise and severe weather. The resultant proposal integrates riparian, urban, and coastal strategies across
four economic development and environmental restoration zones: Downtown, South End, Black Rock Harbor,
and throughout the Lower Pequonnock Watershed.
Waggonner & Ball, unabridged Architecture, and the
Gulf Coast Community Design Studio brought 24 years
of experience living in and designing for disasteraffected communities along the Gulf Coast of the
United States. Yale’s Urban Ecology and Design
Laboratory and ARCADIS provided expertise in ecology,
urban and landscape design, coastal engineering,
and stormwater management, as well as specific
knowledge of the Long Island Sound and the northeast
Atlantic region.
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Approach to Estuarine
Watersheds
A basic unit of resilience is the watershed. The way in
which water flows through and around a community
has a direct effect on safety and flood risk in cases of
both regular rainfall events and exceptional storms.
Using a watershed-based planning approach, the WB
unabridged w/ Yale ARCADIS team identified twenty-nine possibilities across the region and grouped
them according to estuary type. The team then
selected five representative sites for further study as
design opportunities in Phase II: Bridgeport, Rockville
Centre, Far Rockaway, Long Branch, and Toms River.

In addition to estuary type, criteria for choosing sites
included comparisons of elevation, population density,
connectivity, populations at risk, and proximity to water.
For its final proposal, the team focused on
Bridgeport, Connecticut. At the regional and city
scales, the team mapped risks, assets, and land use to
determine the value of varying forms of interventions
along the Connecticut coast and the densely settled
I-95/Metro North Railroad Corridor. The team considered interventions including variegated edges of hard

and soft protection zones with multiple lines of
defense, providing higher levels of risk reduction.
Each project in the Resilient Bridgeport proposal is
founded upon: 1) integrating multiple lines of defense
and resilience to provide redundancy and higher
levels of safety; 2) facilitating the flow of materials and
people along waterways and waterfronts in order to
strengthen the regional economy and ecology; and 3)
connecting residents to water resources and restoring
the centrality of water to Bridgeport's identity.

The proposal consists of two types of projects: immediately practicable projects that can be constructed
in the near term, and more advanced concepts that
require further planning and study in order to pave
the way for their implementation in the coming years.
The siting and design of each project arose out of an
extensive community engagement process that shaped
and informed the team's work.
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Riparian Strategies
River/Watershed Restoration
Stream Daylighting
Stream Capacity Enhancement
Park-to-Riparian Corridor Connections
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Urban Strategies
Green Stormwater Infrastructure
Combined Sewer Separation
Floodproofing/Building Elevation
Cross-City Connections/Networks

Coastal Strategies
Shoreline Stabilization and Enhancement
Berms and Storm Surge Barriers
Critical Facilities Protection
Relocation of Floodplain Development

The Connecticut Coast
The coastal ecology and economy exist because
of the exchanges that are only possible at this
juncture. Transportation infrastructure, utilities,
and information networks link Bridgeport to
regional markets and centers. Coastal hydrology,
too, moves sediment and other materials,
constantly reshaping the line between land
and water.
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Phase II Study Areas: Proposals for Long
Branch, NJ (left) and Long Beach, NY (right)

Before focusing in on Bridgeport, the design team
studied five coastal communities, each situated on
a different kind of estuary. They identified opportunities for landscape and urban design interventions
as well as resilience centers that would catalyze safer
and more sustainable forms of inhabitation and
economic development.

and flooding. Restoring tidal flow would reconnect
inland locations with the beach and improve the health
of estuaries and recreational amenities. The Resilience
Center at Monmouth University links to the research
initiatives already underway for rapid response along
urban coasts.

Far Rockaway, NY

Sea level rise and more powerful storm surges will
require intensification of land use and development
along the high ground of both Long Island and the Long
Beach Barrier Island. By 2080, the team expects that
much of the barrier island will be underwater, with
access via water taxi or an elevated rail line. The team
envisions the lower bayside of the island becoming
marshland, with colonies of stilt houses. An elevated
east-west streetcar along Broadway would connect the
remaining communities. Ground floor inhabitation exists
predominantly as floodproof retail and commercial
spaces. Inland, Rockville Centre would demonstrate safe
elevation, net-zero utility use, restored estuary edges,
and water-based recreation, with denser patterns of
housing along the Long Island Rail Road line.

A cut through the peninsula to restore water
circulation to the east side of Jamaica Bay is under
study by the Army Corps of Engineers. Retrofits
to multi-family housing that move residences and
critical infrastrucuture out of the floodplain could
allow residents to shelter in place, as would features
that facilitate self-sufficiency. The construction of a
resilient community center could support everyday
activities as well as emergency functions.

Long Branch, NJ
Along the coast are a number of impounded tidal inlets
that have changed from desirable development sites to
unpleasant landscapes, often with poor water quality
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Rockville Centre, NY

Daylighting Opportunities: Uncovering the
Pequonnock River at key junctures will reveal
connections from upland areas down to the coast.
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Toms River, NJ

Bridgeport, CT

The coastal barrier islands of the Jersey Shore have
been summer destinations for over a century. By 2080,
the team envisions that water taxis would replace
roads and bridges because automobile access may no
longer be possible. Boardwalks could link communities
along the high ground and provide a spine of hardened
infrastructure. Ferry stops would be interspersed with
public amusements on barges: a natatorium, arcades,
restaurants, and rides. The mainland community of
Toms River then provides safe harbor for these mobile
features during the winter months, with the advantage
of roughly +30’ elevation and strong public facilities.

The Resilient Bridgeport proposal is a prototype for
integrating coastal, riparian, and urban strategies into
a resilience framework. It focuses on how to protect
Bridgeport against climate change and flooding
caused by storm surge and rainfall, while stimulating
environmental restoration, economic development,
and neighborhood revitalization. The design proposals
are place-specific design solutions ranging from green
streets in upland areas to wetland park buffers in
coastal areas. Included, too, are places throughout the
city that provide shelter and services in storm events,
and instruct people on how to transition to a way of
living and thriving with water.
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Final Proposal:
Resilient Bridgeport
Bridgeport is a sound place for investment and innovation. It has a long history of manufacturing, and played
an important role in the defense of the nation during
World War II as the "Arsenal of Democracy." The city
has a rich tradition, too, of welcoming immigrants and
diverse talents, with more than 70 languages spoken
in the city today. It is also a heavily-trafficked crossing
point within the Northeast Corridor, and sits at the
juncture of the Pequonnock and Yellow Mill Rivers and
the Long Island Sound.

4

The Resilient Bridgeport proposal came out of careful
study of the city's geography and history. What became
evident is that roads that were primary connectors
in the 18th century continue to hold together the fabric
of the modern city. Park Avenue and Main Street are
still the major north/south routes on the west side of
the city, while Kings Highway and Fairfield Avenue link
Bridgeport to neighboring cities.
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1848-1893 Wetlands Overlay
1700s-1893 Water Overlay
Historically Designated Parcels
1700s Roads
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Over time, the city's residents filled in shallows and
wetlands, and narrowed or covered waterways.
Commercial corridors were situated along the high
ground of Bridgeport’s peninsulas, following Native
American and Colonial trading routes that predate the
city. More recent development, however, has placed
critical infrastructure, institutions, and residential
areas in harm’s way, either immediately adjacent to
the Pequonnock and Yellow Mill Rivers or in low-lying
coastal areas most at risk from storm surge flooding
and sea level rise.

Modeled Storm Surge Potential
FEMA 100-Year Flood Zone
Commercial
Industrial

Historic Analysis
Above, Right: 18th century roadways remain
important connectors today.

The framework plan is thought about as one
city, four zones (Downtown, Pequonnock, Black
Rock, and South End), ten projects, and five
studies. Tying these components together are
hard and soft lines of defense, economic lines
of vitality, and resilience centers for safety in
times of emergency.

Commercial Corridors & Flood Risk
Middle, Right: Commercial areas are arrayed in
long lines along the high ground of Bridgeport’s
peninsulas.
Tax Exempt Properties
Below, Right: Bridgeport is land-constrained and
property tax dependent.
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Properties in Floodplain
Tax-Exempt Properties
Tax-Exempt Properties in
Floodplain
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Close to $4 billion in assessed property value lie in
the floodplain — power and sewage treatment plants,
the University of Bridgeport, and a variety of vital
facilities. Resilient Bridgeport provides clear opportunities to demonstrate resilience measures that allow for
the continued inhabitation of the coastline while
protecting critical historic and infrastructural assets,
enhancing the regional ecology and economy, and
building the strength of the city's neighborhoods and
urban core.
The Resilient Bridgeport proposal integrates
three systems:
Hard Lines consist of natural and fortified solutions
that link communities and form stronger edges in
places most at risk during storms, in order to improve
safety, retain insurability, and thus gain opportunity.
These living lines of defense extend and enable
habitation at the waterfront, are aligned with the
topography and geology of the coastal zone, and are
designed for adaptation to changing situations.
Soft Lines include the Pequonnock River, Inland
Waterways, and Offshore Habitats. The Pequonnock
River Watershed is an ideal area for integrative and
comprehensive water-based planning for redevelopment. The targeted restructuring and rezoning of land
uses within the watershed, as well as the opening up
and reclaiming of buried portions of the Pequonnock
River and other impaired inland waterways, can reduce
risks, increase development value, and improve the
local ecology.

a stagnant housing market, and many blighted properties. Of the city’s 12.9 square miles of parcel area,
nearly one fourth are tax exempt, which constrains the
city’s tax revenues and creates the need for greater
economic productivity throughout the city and especially along its waterfronts. The proposal looks to
Bridgeport's past as well as long-term economic trends,
and outlines a staged revitalization for Bridgeport and
its diverse communities by fostering connectivity,
innovation, production, and exchange.

Economic Lines encompass neighborhood revitalization
and economic development. Like other similarly sized,
post-industrial cities, Bridgeport faces many obstacles
to revitalization because of low employment rates,

Resilient Bridgeport provides a framework for the
city's residents to take value from the water by
restoring their connection to it. The team proposes
peeling open boxed-in rivers, connecting water-rich
Olmsted parks at either end of the watershed,
and embracing the flow as a true water city. Ten
projects and five studies center around four zones:
Downtown, South End, Black Rock Harbor, and the
Pequonnock River.

Hard Lines
Above, Left: Solid red lines indicate an integrated
berm, floodwall, and raised corridor systems.
Dashed lines indicate possible alignments in Black
Rock Harbor.
Soft Lines
Middle, Left: Solid green lines indicate Phase 1
green infrastructure interventions, both on land
and offshore.
Economic Lines
Below, Left: Key commercial corridors and
thoroughfares are rendered as solid orange lines.
Areas outlined in blue indicate water-sensitive
development.
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Downtown at the Pequonnock River
Above: A strengthened city core includes a new
riverfront train station. Orange lines indicate
perimeter lines of defense.
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Downtown: Bridge and Port
Cars, trucks, and trains pass through Downtown,
the locus of Bridgeport’s health and resilience. The
ferry connects at the Port across the Sound to Long
Island. Yet too few people stop and walk, shop, or
eat here. In an era of globalization and regionalism,
and given the centrality of Manhattan and the proximity
of Bridgeport, development is nearly inevitable.
Protection and connection are provided
by a Waterside Promenade that coordinates and
aligns with train platforms in current or shifted
locations. Long term Northeast Corridor highway
and rail system relocations need further study,
though benefits to Downtown are evident. An
Urban Design Center, operating in conjunction with
universities, will focus on smart adaptation strategies.
Rebuilding the Congress Street Bridge will give
Bridgeport back its lost connections from the East
Side and Washington Square to Downtown. This vital
investment will regenerate commerce, and is crucial to
a holistic understanding of resilience.
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South End: Protecting the Community
Beginning at the back of Olmsted’s Seaside Park
and protecting the neighborhood with its historic
buildings and developments, including the University
of Bridgeport, a multipurpose berm continues both
west through the park and north towards Downtown.
This new landscape asset, combined with an onshore
stormwater treatment park and offshore breakwaters,
adds value and creates opportunities in spatial as well
as risk-reduction terms at the center of the community.

EXISTING INDUSTRIAL

RAISED DEVELOPMENT

RETROFIT CONNECTIONS
VEGETATIVE BUFFER

EXISTING SEWER
PRECAST UTILITY TRENCH

Black Rock Harbor: Powering the City
Setting new standards, technical innovations to protect
the bourgeoning Eco-Industrial Park are proposed
and planned, including a later-phase Bridge with Integral
Storm Surge Barrier. The Elevated Infrastructure
Corridor network is a key public investment, with large
stormwater and utility distribution benefits, and is
the first step in a series of needed public and private
adaptations. These include phased improvements for
the housing development up the corridor from the
Offshore Treatment Park as well as for other parts of
Black Rock, the battery that powers Downtown.

BOSTWICK AVE
FEMA BFE
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Seaside Park
Above: The neighborhood, University of Bridgeport,
and historic Seaside Park are protected with
integrated lines of resilience and improved
connections to downtown. Orange lines indicate
perimeter lines of defense.
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South End Resilience Center
Below: A resilience center is a catalyst for the
transformation of the neighborhood and serves
12,600 residents and workers with a wide range
of community-driven programming.

Elevated Infrastructure Corridor
Above: Bostwick Avenue serves as a pilot for
a network of elevated streets and utility corridors
in the Eco-Industrial Park and surrounding areas.
In later phases, the raised utility corridors align
and integrate with broader surge protection.
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Black Rock Closure Structure
Below: Offshore reef and wetland structures
improve water quality year-round, while the
addition of a surge barrier at the mouth of the
harbor provides critical assets and protection
from storm surge to coastal neighborhoods.

Pequonnock River: Claim the Edge
Rarely is a river so ripe for reclamation as the
Pequonnock. Connecting water and park systems from
Olmsted’s freshwater Beardsley Park to brackish
Seaside Park allows for a string of improvements that
nurture resilience. Conditions and locations needed
for aquaculture are prioritized as room is given back
to the floodplain. The network of East Side Green
Streets mitigates runoff and pollution, demonstrating
watershed benefits on a neighborhood scale.
Repetitive loss of properties near the intersection of
the river with US 1, where a marginal shopping center
is built on top of the confluence with Island Brook, are
targeted for reorganization to allow for daylighting the
water system, commercial revitalization, upscaling
and reorientation of development to the water, and
creation of a new upland entry for Bridgeport.

Bridgeport Next
Once a place where the rivers structured the local
economy, organizing flows of materials and the
shapes of people's lives, activities have abated, and
Bridgeport has lost its connection to its waterways and
waterfronts, turning its back on its prime assets and
reason to be: the water system.
Despite the presence of the Sound and a plethora of
rivers and creeks – including the Pequonnock, Yellow
Mill, and Rooster Rivers and Cedar, Burr, Island Brook,
and Johnson Creeks – water is too often out of sight
and out of mind. After recent storms and floods, it may
be counterintuitive to pivot towards the water. There
is, however, nothing more important to the physical,
economic, and ecological health and resilience of the
place and the people.

Island Brook Junction
Upland, potential exists to daylight parts of the
Pequonnock that are now buried in a culvert and
to incorporate new mixed-use development along
this and other revitalized waterways.

Each proposal demonstrates three key principles of
the resilience framework. First, integrated lines of
resilience are critical to inhabiting the coast, with
site- and district-level measures complementing
engineered solutions and natural buffers. Second, the
city’s coastal and riparian edges are productive places
of exchange and the restoration of these zones can be
the basis for a revived regional ecology and economy.
Third, Bridgeport’s identity is founded upon the relationship of its people and industries to its watercourses,
estuaries, and beaches. Reclaiming this identity and
redefining what it means to live at the water’s edge are
critical to the city’s safety and long-term prospects.
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Design Process
For the design team, integrating the design process and community engagement
efforts has allowed for the participation of diverse local and regional stakeholders in
the development of a resilience framework for Bridgeport. Workshops with community
partners, ongoing conversations with government officials, design charettes with
critical stakeholders, and a series of public open houses and educational activities
with both youth and adults have been instrumental in shaping the focus and content
of the design team’s work.
Each event has been an opportunity to share water management strategies and
principles for resilient design with the community, to empower citizens to engage
in the conversation about their city’s future, and to build together towards a shared
vision and implementation strategy.
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A group of Bridgeport teenagers joined design
team members and cycling activists for a bike ride
along the Pequonnock River during the CityMaking
Scale It Up! event.
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The design team worked with community
members and diverse stakeholders during the
"All-Scales" workshop. The workshop facilitated an
interdisciplinary public dialogue over two days in a
vacant storefront in downtown Bridgeport.
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