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INTRODUCTION 

CONTEXT & SCOPE 

New Haven, Connecticut’s Long Wharf is a 352-acre underdeveloped 
tract of land along Long Island Sound. Recognizing the potential value of this 
land, the City of New Haven began a consultative process to create the 2018 
Long Wharf Responsible Growth Plan, which outlines a series of interrelated 
strategies to “support the social and economic developments of the Long 
Wharf District through strategic focus on coastal resiliency, progressive 
economic strategies, and community engagement.” The plan includes 
schematic renderings of six unique, but complementary mixed-use districts, 
which aim to create a new public realm, increase market-driven residential 
development, increase coastal resilience, and enhance transportation systems.  
While the plan will enable a much-needed large-scale transformation of Long 
Wharf, it is critical that the site be redeveloped under ethical and holistic 
design and policy strategies that effectively address climate change and help 
dismantle existing inequities in New Haven.  
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Broadly speaking, urban waterfronts represent the interaction 
between the built and natural landscape.16 Though the human and non-
human components of built environments have traditionally been viewed 
in isolation from one another, our understanding of the urban environment 
and natural environment has shifted to recognize the dynamic relationship 
between them.6 The present document represents an application of the 
study of urban ecology, which provides an interdisciplinary framework for 
understanding the structure and function of urban environments. Urban 
ecology describes how the living and nonliving parts of those 
environments relate to each other and combine to sustain urban systems.86 
This comprehensive approach toward understanding the more granular 
components of urban environments can help cities deliver gains in equity, 
livability, public health, biodiversity, and climate adaptation.117  

The redevelopment of Long Wharf must be guided by a systemic 
understanding of local and regional social and ecological processes as they 
relate to other physical and non-physical components of New Haven’s 
urban system. Climate-related impacts, legacies of industrialization and 
urban renewal, and significant socioeconomic inequality begin to 
characterize the obstacles that communities in New Haven face. In 
response, the present document outlines specific, high-impact design and 
policy guidelines that make sense of the context-specific socioeconomic 
and ecological challenges associated with the Long Wharf site. These 
redevelopment guidelines are a result of an exploration of academic 
literature, case studies, local spatial patterns, direct observations, and 
analysis of policy, plans, and legal systems occurring on site and within the 
greater New Haven region. The guidelines complement many of the goals 
of the Long Wharf Responsible Growth Plan but build on them by 
providing a much more detailed and holistic vision for the site. They aim to 
achieve truly sustainable development by challenging traditional 
development practices, prioritizing housing equity, responding to local  

climate change impacts, designing ecologically restorative buildings, 
infrastructure, and landscapes, and incorporating circularity into the 
management of energy, materials, and waste. The document also illustrates 
examples of successful approaches to waterfront revitalization to 
encourage their implementation at the Long Wharf site and considers 
implementation feasibility by connecting proposed design interventions to 
local and regional plans, policies, and laws.  

 

 

 

An aerial image of greater New Haven. The Long Wharf District is outlined in red. 
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The Long Wharf Redevelopment Guidelines are aimed at private, 
public, and non-profit actors in the area to enable the implementation of 
contextualized policy and design interventions. The document should be 
used as a manual by these actors in the planning and development phases 
of the redevelopment to help achieve goals for sustainability and equity.  

 
WATERFRONT REVITALIZATION OPPORTUNITIES & CHALLENGES 
 

Urban waterfronts are filled with potential for social and 
environmental gains. Since the 1970s, urban waterfronts have undergone 
profound functional transformations, often resulting in the revival of prime 
urban areas. Following the downfall of industry, manufacturing, and 
transportation economies in many waterfront cities, waterfront spaces 
began to undergo changes in their use, catering now toward leisure, 
recreation, retail, and tourism to achieve desired social and economic 
outcomes.36 The emergence of waterfront planning in mainstream literature 
and planning practice began in the 1980s following notable revitalizations 
of prime waterfront land. Projects deemed successful, such as the 
redevelopment of Baltimore’s Inner Harbor, ushered in a wave of similar 
projects throughout the world.138 By the 1990s, cities such as Toronto, 
Sydney, Cape Town, London, and Barcelona had embarked on their own 
redevelopment, which aimed to “reclaim the city” by building new cultural 
facilities and capitalizing on their historic and cultural value37. The trend of 
waterfront revitalization continues as cities seek to leverage the 
sociocultural aspects of waterfronts, including functional and aesthetically 
appealing open space and community-oriented mixed-use development.15 

More recently, waterfront revitalization has increasingly considered the 
relationship between the natural and built environment, such as climatic 
changes as they impact the resilience of human infrastructure.90  

However, waterfront projects have revealed a set of negative patterns and 
externalities which are at odds with social justice and ecological concerns.16  

Planning conflicts related to social and environmental justice, 
ecology and resilience, and infrastructure create a web of challenges for 
cities embarking on these projects. Literature has examined waterfronts as 
products of neoliberal and entrepreneurial regimes, geared toward 
economic profitability and competitiveness, consumption, and 
spectacle.16,28 Making waterfronts attractive to higher-income groups has 
often taken precedence over goals of improving social conditions.16 Even 
when social conditions are considered, issues surrounding inclusivity, 
access, and affordability tend to crop up after implementation. Since 
waterfronts are often within proximity to poor and/or racial minority 
communities, gentrification and displacement are often residual outcomes 
of market-driven waterfront developments.15 Moreover, the ecological 
value of waterfronts is often undervalued despite their uncontested 
environmental, cultural, and recreational co-benefits since preference is 
given to human activity over other factors. Ecological restoration is 
typically low priority for governments, despite the desperate need to adapt 
to changing environmental conditions.162  

There is a wealth of literature that demonstrates the value of 
waterfront redevelopments as well as their unintended negative 
externalities, but fewer examples of successful and truly sustainable 
developments. Responding to both social and ecological concerns requires 
that local governments contextualize systemic inequities within their 
community so that decision makers can begin to dismantle them.144 
Though this poses a great challenge, human patterns of urbanization can 
strengthen and restore natural systems and decrease social inequities if 
designed effectively.5 As demonstrated by many waterfront projects around 
the world, buildings, infrastructure, and open space can be designed in a  

 



 

 9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

way that mimics nature: stormwater systems can be designed to sequester 
toxic soils, attract biodiversity, and serve as public space; circular planning 
of energy, water, and waste systems can provide positive outcomes for 
climate mitigation and adaptation; open space can be designed to increase 
ecological function and decrease fragmentation and inaccessibility from 
surrounding neighborhoods. The social, ecological, and economic 
challenges of waterfront redevelopment intersect in different ways, and 
therefore, clear approaches are needed to equip decision makers with a 
better understanding of how to plan sustainable waterfronts.16 
  The Bo01 high-density mixed-use development in Malmö, Sweden 
is a striking example of a highly sustainable and ecologically sound 
waterfront redevelopment project. Systematic planning for energy, water, 
and waste systems resulted in significant improvements in energy 
production (100% renewable) and solid waste management, and measures 
taken to replace and sequester toxic soils were coupled with the stormwater 
system and biodiversity measures.13 Bo01 reflects an important shift in 
waterfront redevelopment from market-driven development to more 
sustainable and ecological approaches. Though waterfronts have rarely 
been designed to support biodiversity and other ecosystem services, the 
emergence of an ecological approach has begun to infiltrate urban design 
practices to provide these benefits.66 As a framework, an ecological 
approach also has positive impacts for social justice, as it provides a system 
for identifying the underlying causes and effects of vulnerability, helping to 
determine the appropriate policy and design interventions.5 The Kronsberg 
redevelopment in Hannover, Germany created a diverse social mix in the 
district by using a “humankind-nature-technology” approach to 
development, which applies “all available knowledge of ecological 
optimization in construction and habitation, consistently and holistically.” 
This strategy resulted in various forms in housing finance and ownership 
structures in the district; 60% of the units being subsidized in some form.77  

 

 

APPLYING URBAN ECOLOGY  
 

Because of the conflicts that arise from a traditional approach to 
waterfront development, governments must shift their focus from “how to 
undertake waterfront redevelopments” to “how to make the process more 
socially and environmentally sustainable.”16 As demonstrated by projects 
like Bo01, issues in waterfront revitalization represent a key opportunity for 
using ecologically-based design, architecture, and planning in development 
and governance processes.117 Cities can benefit from applying the study of 
urban ecology to waterfront revitalization because it provides a framework 
for untangling the causes, effects, and externalities in planning conflicts 
related to sustainability and equity.  

Cities are uniquely complex systems regulated by interactions and 
feedback between nature and human society.6 In the last few decades, 
urban planners began conceptualizing cities in a way that emphasizes 
systems, connecting site-level concerns to regional processes, finding 
synergies between “isolated” components in the urban system, and taking a 
long-term perspective.81,155 In developing an understanding of the ecology 
of cities, human behavior as studied by social scientists and ecosystem 
behavior as studied by natural scientists are linked and comprise the urban 
ecosystem.86 With a broad, but detailed understanding of how these 
interactions work, urban ecology can inform design, policy, and 
development processes that acknowledge linkages between anthropogenic 
and ecological components of a redevelopment project.81,64 In essence, 
urban ecology is an antidote to the ways that cities have traditionally been 
planned – i.e., by various actors in silos that lack an understanding of how 
various system components of a place come together to interact and 
condition each other.  

To achieve a systems perspective, city governments, planners, and 
designers must make sense of how certain social and environmental  
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processes function in relation to other components of the urban system 
and apply this knowledge to the technical facets of planning practice. For 
example, selecting an appropriate sustainable energy strategy for the site 
must account for future climate uncertainties and local weather patterns, 
energy demand and population growth, the sufficiency of the type of 
energy for a system’s requirement in a particular context, regulatory bodies, 
existing grid functions, life cycle impacts, and more, as these factors impact 
the planning and formulation of an effective strategy.63 Increasingly, cities 
have embraced coupled nature-human systems research and a more 
dynamic understanding of ecology by incorporating biophysical and 
ecological economics, industrial and natural energy flows, ecosystems 
services, sustainability, and resilience into an informed decision-making 
process.6 Urban ecology anticipates changes within the constantly evolving 
urban ecosystem and acknowledges how its biotic and abiotic components 
interact and adapt (or fail to adapt) through time.86 

This way of understanding has traditionally been absent in city 
planning, leading to unintended negative consequences. Within the New 
Haven context, the period of urban renewal from the 1950s through 1960s 
demonstrates an example of uni-dimensional planning, which ultimately 
compounded long-term socioeconomic challenges. The construction of 
housing projects intended to “improve” the city created inhuman living 
conditions for low-income residents, concentrated racial poverty and social 
distress, and drove investment away from the inner city to the suburbs.43 
This pattern of development failed to provide quality housing and drove 
out industry that would have provided jobs and income, which would have 
created desired improvements in quality of life.86 A systems perspective 
could have prevented the emergence of compounding inequities as a result 
of short-sighted planning decisions.  

However, applying urban ecology to large-scale redevelopment 
projects has its challenges. Urban ecological literature demonstrates that 
 
 

these complex interactions are highly place, site, and species-specific, 
making it difficult to translate them into a consistent technical and practical 
framework for implementation. Additionally, sustainable solutions based 
on a systemic understanding of place, such as enhanced ecosystem services 
and green infrastructure, do not guarantee an absence of unintended 
consequences post-implementation.126 Ultimately, cities like New Haven 
seeking to implement urban ecology into redevelopment practices will need 
to more closely associate the field with the practice of planning, design, and 
governance to avoid or mitigate some of these consequences.97 Projects like 
Bo01, which used an ecological perspective to redevelop waterfront land, 
also require a shift in governance to prioritize sustainability over profits. 
Even when sustainability is prioritized, cities must be vigilant to ensure 
housing and amenities are accessible to marginalized groups.13  

Using urban ecology as an organizing framework to identify and 
diagnose urban problems, these redevelopment guidelines consider how 
linkages among the biophysical, socioeconomic, and behavioral dynamics 
of the site affect broader ecological, economic, and social outcomes in and 
around the New Haven community.6 In practice, this will require that 
various actors coordinate their activities and constantly adjust behaviors 
toward achieving and maintaining a delicate balance between human and 
ecological functions, within the setting of locally diverse biophysical 
conditions and social vulnerabilities.64 Though the task of applying urban 
ecology to urban development is challenging, its framework can enable the 
creation of novel social, ecological, and technical solutions, ensuring that 
urban systems are able to absorb shocks and stressors in the context of a 
planet with finite resources.86 When proposing solutions to complex urban 
issues, using a systems approach leads to more informed decision-making. 
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THE LONG WHARF SETTING 
 

New Haven, Connecticut’s Long Wharf is a 352-acre (130 acres of 
which are underutilized) fragmented waterfront district with little sense of 
scale or identity. The neighborhood is a result of the partial filling of New 
Haven Harbor, which took place predominantly in the 1950s to make 
room for new development and construct Interstate 95 as a part of the 
national highway system. The vast tract of land was never fully developed, 
and now features a mix of industrial, business, and commercial uses 
adjacent to the harbor, which connects to Long Island Sound. The lands 
are highly fragmented in terms of ownership; roughly 40% of the land is 
publicly owned within a larger matrix of private lots owned by various 
entities. Apart from a narrow stretch of houses on Hallock Street, there are 
no residential zones. The built form includes several large commercial 
office spaces and retail buildings, legacy industrial and port economy 
structures, a hotel and theater, and transportation and shipping 
warehouses.  

The site is loosely bounded from Water Street to the north, 
Interstate 95 and the harbor to the east, the New Haven railyard and Union 
Avenue to the west, and Hallock Avenue to the south. The site faces the 
harbor and active port on New Haven’s western shore, owned by the New 
Haven Port Authority. It is the busiest port between New York City and 
Boston. Within Long Wharf’s boundaries, the land contains significant 
surface parking and little to no residential space, creating dissonance from 
the adjacent street grid of downtown New Haven and surrounding 
neighborhoods. Interstate 95 creates a noteworthy barrier separating most 
of these structures from the only greenspace in the district – Long Wharf 
Park, a narrow strip of land along New Haven Harbor. Recent 
improvements to this park include a new separated bike path and 
designated space for food trucks, which are mainly owned and operated by  
immigrants from Central American and Caribbean countries. The  

 

 

 
 
waterfront also features a sizable wharf, which juts out into the harbor and 
provides the neighborhoods’ namesake. The Wharf was continuously 
lengthened over the course of two centuries and anchors the historic ship, 
The Amistad – one of several cultural resources on the harbor. The Canal 
Dock Boat House, completed in 2018, sits adjacent to the wharf and is 
intended to serve as a community recreation center. Further east is the I-95 
and I-91 highway interchange, a few waterfront office buildings, and oil 
storage tanks, which are set to be decommissioned as the site develops.   

In its present state, the Long Wharf site is a massive barrier 
separating downtown New Haven and other residential neighborhoods 
from the waterfront. The site’s physical attributes, including its low 
elevation and susceptibility to flooding, lots with industrial contamination,  
 

The Long Wharf District outlined in red. Surrounding neighborhoods include the Hill, Downtown, 
Wooster Square, East Rock, and Fair Haven. 
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and its existing older and newer buildings constrain development options, 
but technical applications of urban ecology can serve to remediate the land 
to increase livability and sustainability in the neighborhood and 
surrounding communities. In addition, it is necessary to understand New 
Haven’s political ecology to implement ethical development practices. 
Surrounding neighborhoods, such as the Hill and Fair Haven, are 
predominantly low-income minority communities. These neighborhoods 
have lower rates of home and vehicle ownership, higher rates of chronic 
health conditions, and have suffered from decades of disinvestment. 
Regionally, there is a significant and growing wealth gap between the rich 
and the poor.2 Meanwhile, the city of New Haven is in the midst of notable 
population and economic growth, with thousands of new apartment units 
and hundreds of new hotel rooms cropping up in areas in and around 
downtown and an expanding biotech and life sciences economy.44 This 
market-driven building boom has included only limited affordable housing 
strategies despite the need. Additionally, the city has one of the lowest 
residential vacancy rates in the country – 2% – limiting housing 
affordability by driving up the premium people are willing to pay for 
suitable housing in the city.2  

Reviving cities must include the excluded. At Long Wharf, it will be 
necessary to understand the systems at play that create vulnerability in 
nearby neighborhoods to ensure the redevelopment of Long Wharf works 
to empower vulnerable residents beyond the immediate site. A primary 
step in waterfront revitalization involves prioritizing both physical and 
economic access from adjacent neighborhoods to counteract the potential 
for eco-gentrification and displacement.70 

 

 

 

THE LONG WHARF RESPONSIBLE GROWTH PLAN 

Following in the footsteps of other waterfront revitalization projects, 
the City of New Haven has begun a 30-year process to comprehensively 
redevelop the Long Wharf site into a new, cohesive mixed-use neighborhood. 
The Long Wharf Responsible Growth Plan was released in 2018 and was 
developed in collaboration with various stakeholders, including a technical 
advisory committee and planning committee made up of City of New Haven 
employees, several private consulting companies, and governmental funding 
partners. Public consultations were a key element of the plan creation process, 
which involved several community presentations and workshops. As stated by 
the plan, the large-scale redevelopment of the site could offer significant 
benefits for the city by reducing vulnerability to storm surge and sea level rise, 
providing more housing and jobs, reconnecting people to the waterfront, 
creating a more diverse and dynamic public realm, improving transportation 
infrastructure, and ultimately create a new front door for the city. 

 

 

A site plan for the new Long Wharf District as shown in the Long Wharf Responsible Growth Plan.
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The plan proposes a series of five complimentary districts with 
unique uses and branding, which include the Harbor District, the Market 
District, the Innovation District, the Parkway District, the Gateway 
District, and Long Wharf Park. Its scope includes high-level schematic 
renderings, mobility, landscape, and stormwater site plans, and suggested 
uses and identity for the six new districts. The project will be managed and 
carried out by a team of City of New Haven employees and the site will 
eventually be governed by the City. Because the plan provides a high-level 
vision and a vague governance strategy, a complementary set of strategies 
are needed to detail ways to achieve this vision equitably and sustainably. 
As such, these redevelopment guidelines supplement the relative obscurity 
of original project conceptions.  

While the plan lays out a more community-focused, climate-
resilient vision superior to the land’s current state, its emphasis on 
economic growth serves to limit opportunities for equitable and sustainable 

 
 

development. The plan proposes market-driven private development to 
attract investment, create jobs, and inspire innovation. Public consultation 
revealed citizen concerns about access to these new jobs, the affordability of 
new housing, and the potential for gentrification in nearby neighborhoods, 
which points to the need for a more nuanced development strategy. 
Additionally, its emphasis on creating a new striking public realm, designed 
to attract visitors and newcomers, must be met with goals to improve the 
living conditions of existing residents of New Haven.  

To finance the project, the plan suggests starting with enabling 
projects, including greenspace creation, coastal resilience and fortification, 
and transportation enhancements. The plan estimates that $90 to 100 million 
of the enabling projects will be funded from federal or state grant sources. 
Funding will also come from City General funds, economic development 
funding, resiliency funding, and Tax Increment Financing (TIF) to cover 
debt service payments for the enabling projects.  

The guidelines establish a strategy to ensure these investments act to 
dismantle systems of oppression, including gentrification, housing 
unaffordability, and social exclusion. They also outline landscape and 
building design strategies to enhance biodiversity, ecosystem services, and 
climate adaptation, offering co-benefits for residents and the local ecosystem 
and are critical components of a healthy urban system.  
 
PROJECT DESCRIPTION AND JUSTIFICATION 

The following redevelopment guidelines prioritize equitable 
sustainable redevelopment to equip decision makers with the tools necessary 
to empower marginalized groups, site interventions with ecological and 
social sensitivity, and design ecologically sound infrastructure that serve 
humans and the landscape.164,16 The guidelines aim to characterize New 
Haven’s urban ecosystem by accounting for both human and ecological 
processes, including demographics and vulnerability, regional political  

 
 

 

 

A concept rendering showing the proposed neighborhood districts as shown in the Long  
Wharf Responsible Growth Plan. 
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the redevelopment process, the document establishes a social standard that 
enables Long Wharf to anchor and complement surrounding areas.28 In 
effect, the guidelines describe an innovative process to help accelerate the 
adoption of an ecological approach. 
 
METHODS 
 

Various methods were used to develop the Long Wharf 
Redevelopment Guidelines. A review of the 2018 Long Wharf Responsible 
Growth Plan assessed plan strengths and weaknesses, analyzed 
“responsible growth” as its guiding vision, identified project priorities, and 
synthesized factors that were instrumental in its creation, like public 
consultation and economic analysis. The plan components were coded 
according to their relevance to the present document. This critical review 
analyzed whether the plan in its current state is sufficient to address climate 
change mitigation and adaptation, biodiversity loss, sustainable 
infrastructure systems, mobility and accessibility, ethical smart city 
applications, and social inequities. Research also included the identification 
and analysis of successfully implemented sustainable projects in North 
America and Europe, which complement several of the suggested 
guidelines. These case profiles encompass infrastructural and design 
solutions, and policy and programming that have achieved a desired level 
of sustainability and/or social equity.  

A review of scholarly literature assessed the site context, principles 
of ecological design, applications of the urban ecology framework, 
precedents similar in scale and scope, and policy and design solutions that 
support sustainable development at Long Wharf. These broad topics 
helped answer more specific questions related to social and environmental 
vulnerability in New Haven and the surrounding region, urban ecology as a 
method to tackle large-scale waterfront redevelopment projects, sustainable 
infrastructure systems well-suited to the New Haven context, and 
innovative technologies, programming, policy, and design used to increase 

 

 

context and processes, economic growth, environmental justice concerns, 
exposure to climate impacts and sensitivity to hazards, and current and 
desired adaptive capacity.48,7 In doing so, the guidelines help decision 
makers grasp how the above factors and variances, both human and non-
human, can translate into well-calculated infrastructure and policy 
strategies. 

Using urban ecology as a guiding framework, the guidelines 
complement the vision of the Long Wharf Plan by describing “how to 
get there.” This document’s orientation toward process describes how 
policy and design strategies can refocus the plan toward long-term 
sustainability and equity. Literature supports the idea that guiding 
principles, ethical commitments, or negotiated agreements with local 
stakeholders or governments can be used to increase sustainability and 
just redevelopment.28 The Long Wharf Redevelopment Guidelines 
embraces this idea by providing the City of New Haven, architects and 
developers, and other project stakeholders with an ethical redevelopment 
framework.  

In taking a long-term perspective, decision makers create more 
space for the unpredictability and variability of future climate stressors 
and social and political environments. The changeability of human 
settlements requires that long-term plans shift from prescriptive 
economic strategies to a more dynamic and just approach. An ecological 
perspective anticipates the negative externalities associated with a plan 
focused on economic growth. Given that affordability and access are 
largely neglected issues in waterfront revitalization, the guidelines 
incorporate successful examples of highly sustainable and equitable 
development strategies, such as decommodified housing typologies, to 
encourage implementation at Long Wharf.  

By illustrating examples of urban ecology manifesting itself in 
governance and development practices, New Haven will be better 
prepared to avoid conflicts that arise from conventional approaches to 
waterfront revitalization. Moreover, by incorporating ethical norms into 
the redevelopment process, the document establishes a social standard 
that 
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accessibility and equity. A review of local, state, and federal plans, policies, 
and laws assessed “enabling features” as they relate to the selection and 
implementation of effective, context-appropriate guidelines. This helped tie 
the proposed interventions to the Long Wharf site, including the 
identification of implementing actors. Selected policies, plans, and laws 
accompany each substantive theme in the guidelines book, underscoring 
their connections and leverage points, to help streamline the 
implementation process.  

The process also included direct observation of six key segments 
within the Long Wharf site, including Long Wharf Park, the harbor district, 
and the future sites of the green bow stormwater park, market square, the 
greenway, and tech village. The observed physical attributes included 
current landscape and vegetation, state of coastal infrastructure and 
stormwater management systems, building stock, active transportation 
infrastructure, and other notable features. Additionally, the current 
function and use of each site were recorded to better understand how 
people interact with the site.  

Finally, using data and shapefiles from the UConn Map and 
Geographic Information Center and Connecticut Environmental 
Conditions Online, GIS analyses were used to spatially understand climate-
related threats, including sea level rise, storm surge inundation, watershed 
function, and the health of Long Island Sound as they relate to the 
selection of appropriate infrastructure and biodiversity interventions. GIS 
were also used to spatially understand zoning and land use, location of 
major employment centers, and critical infrastructure as they impact the 
placement of housing, commercial space, greenspace, and more. A spatial 
analysis of census data, including income per census tract and 
demographics, contributed toward a better understand the site’s proximity 
to underserved and/or racial minority communities. 

  

 

 
DOCUMENT OUTLINE 
 

The following guidelines describe vast opportunities for holistic, 
sustainable, and equitable development at the Long Wharf site. The 
chapters are organized according to seven major themes, including (1) 
coastal resilience & restoration, (2) ecological landscape design, (3) 
ecological urban architecture, (4) housing affordability, (5) circular energy 
& waste systems, (6) sustainable transportation systems, and (7) a smart city 
framework. Each chapter reviews local and regional processes as they 
impact the formulation of policy and design strategies for each theme, 
connection to the Long Wharf Responsible Growth Plan, enabling state 
and local policies and laws, and short case profiles that connect selected 
guidelines to exemplary policy and design projects.  
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COASTAL RESILIENCE & RESTORATION 

New Haven Harbor is an estuarine ecosystem within Long Island 
Sound at the nexus of the Mill and Quinnipiac rivers, which once 
contained extensive marshland and wetland habitats. In the 1950s, the 
Long Wharf district was created by filling in a large swath of New Haven 
harbor with dredge and other materials to make way for Interstate 95, 
increase development opportunities, and expand its port economy.43 
Today, the low-lying area is comprised of 60% impervious surface, with 
one-third of that area representing surface parking, and limited drainage 
infrastructure.45 As a result, the Long Wharf district is exceptionally unable 
to absorb water and is highly vulnerable to coastal flooding, stormwater 
pooling, and inundation during severe coastal weather events. 

Ecological design in flood resilience planning has been shown to 
enhance ecosystem function, provide quality wildlife habitat, and are more 
adaptable than conventionally engineered coastal infrastructure.151 While 
hardscape fortifications can offer protection from rising seas and increases 
in extreme weather, a restorative approach to coastal resilience will 
encourage the production of ecosystem services that provide co-benefits  
 

 

 

for local communities and biodiversity.22 Moreover, the 
redevelopment of Long Wharf represents an opportunity to manage 
water in a way that embraces it as a design element and amenity. 
Coastal landscape enhancements that are informed by ecological 
design can provide accommodating connections to New Haven 
harbor, improving opportunities for recreation. Though the Long 
Wharf Responsible Growth Plan mainly offers solutions that fortify 
against water, the following guidelines aim to leverage it to enhance 
ecological and spatial quality. 
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THE LONG WHARF RESPONSIBLE GROWTH PLAN 
 
The Long Wharf Responsible Growth Plan aims to improve the 
district’s resilience to coastal and stormwater flooding, detailing 
infrastructure remediations at several key locations. The plan relies 
on FEMA coastal flood maps and geospatial displays of areas 
threatened by a 1% chance of coastal flooding hazard to propose 
infrastructural solutions. Remediations focus on hardening New 
Haven’s shoreline through the use of deployable flood barriers at 
strategic locations underneath highway overpasses, floodwalls 
along Long Wharf Park, and an elevated flood wall esplanade in the 
Harbor District to keep water out and accommodate future 
waterfront development. To a lesser extent, the plan proposes 
ecological design interventions by referencing the Long Wharf 
Flood Protection Study, which details a combination of “living 
shoreline” and flood protection features. The study is a response to 
Hurricane Irene in 2011 and Superstorm Sandy in 2012. A number 
of additional local, regional, and federal studies have been 
conducted to respond to the region's vulnerability to climate 
change. The following design guidelines complement the Long 
Wharf Responsible Growth Plan, as well as the planning and 
legislative work that has occurred in the wake of these storms, by 
integrating insights on ecological design and restoration from 
other sources. Beyond this, the guidelines propose additional 
interventions that are effective in their nature-based approach to 
address climate change, biodiversity loss, and community access. 
 
 

 

 

 

The process of filling Long Wharf with dredge and other material.  

 

GUIDELINE OBJECTIVES  

• Leverage regulatory frameworks to increase 
adaptive capacity 

• Restore natural systems and ecological processes 
to protect coastal communities 

• Prioritize ecological design over hardscape 
fortifications 

• Pair green infrastructure solutions with recreation 
opportunities  

• Harness water as an aesthetic and cultural amenity  
• Enhance estuarine biodiversity through 

submerged nature-based features, natural 
protective barriers, and shoreline enhancements.  
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COASTAL ADAPTATION REGULATORY FRAMEWORKS 
 
1. Coastal setbacks  

Position buildings and other infrastructure away from the shoreline to 
reduce the need for coastal protection projects.164 Connecticut does not 
currently have a mandatory coastal setback requirement.148 As a result, the 
City of New Haven should require a standardized setback on the Long 
Wharf site as a precedent for future coastal developments in the state to 
lessen the need for costly flood resilience infrastructure. Appropriate 
setbacks can be calculated using FEMA 100-year floodplain map + 
anticipated seal level rise. Structures should be sited beyond this elevation.164 
Developers should adhere to the setback requirement in the Harbor District, 
which is currently slated for an intensification of development along the 
shoreline. 

  
2. Design flood elevation 

In areas where setbacks are not feasible in the Harbor District, all potential 
developers should determine the design flood elevation. This value is 
calculated by adding FEMA 100 year or 500-year flood plain map + 12” or 
24” for critical structures + sea level rise adjustment to determine 
appropriate floodproofed elevation.164 

 
3. Transfer of Development Rights (TDR) 

To encourage the conservation of existing vulnerable coastal zones and 
other privately-held open space, the City of New Haven may employ 
financial incentive programs, such as TDR.148 Financial compensation to 
landowners in vulnerable coastal zones in the Harbor District redirects 
development to areas within Long Wharf that are better suited to 
accommodate growth.127 

 

 
  

 

 

 

The Southern Connecticut Regional Framework for Coastal Resilience: 
Legal, Policy, and Regulatory Assessment Guide provides an overview of 
state jurisdictional and procedural processes, including building codes, 
wetlands regulation, and more to guide coastal adaptation efforts.  

 
The Long Wharf Flood Protection Study offers detailed information on 
New Haven’s vulnerability to climate-related changes and proposes 
green infrastructure solutions and concepts to help fortify the shoreline. 

 

 

 

 

 

SLOSH model showing hurricane storm surge inundation. Long Wharf (red box) is 
threatened by total inundation in the event of a category 2 hurricane.  
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MARSH RESTORATION IN CHESAPEAKE BAY, 
MARYLAND 

Much of the Chesapeake Bay has been subjected to erosion, 
nutrient pollution, and worsening sea level rise. The 
implementation of “living shorelines” has served as an antidote 
to these challenges by restoring the coastline and enhancing 
wildlife habitat.129 This was achieved through state and federally 
sponsored restoration efforts focused protecting existing fringe 
marshes and reestablishing eroded marshlands. The process 
involved site suitability reviews which investigated storm surge, 
bank height, erosion rate, site orientation, infrastructure, 
riparian buffers, and more to inform the appropriate ecological 
design features. Because of these restoration efforts and long-
term nutrient pollution reductions, Chesapeake Bay now 
contains three times as much seagrass as it did in the 1980s.105 
There is no “one size fits all” approach to reestablishing tidal 
marshes and other coastal ecosystems, and therefore each 
community should determine its own set of project objectives 
and best practices.129 

 

 

 

 

4. Environmental Impact Bonds (EIB) 
Environmental impact bonds work by raising funds from environmentally motivated 
investors to finance public infrastructure – a cost-saving technique for local governments. 
This strategy may be used during the development phase to prioritize investment through 
complementary city and state public incentive programs, such as Façade Improvement 
Grants, Environmental Assessment Fund, CT Enterprise Zone Tax Incentive, and Flood 
Mitigation Matching Funds. It is recommended that the City of New Haven work with 
investors and developers to encourage the use of these incentives and other EIBs.  

 

NATURAL PROTECTIVE BARRIERS 
 
1. Tidal marsh restoration 

It is recommended that the City work with restoration ecologists to develop a concept 
plan to extensively restore tidal marsh in areas adjacent to floodwalls. Marsh and seagrass 
restoration efforts, or “living shorelines,” usually feature a combination of stone sills or 
oyster castles (to anchor substrate and sandy backfill) and native sea plants. They must be 
able to maintain a dynamic equilibrium between natural forces to achieve long-term 
stability and viability.129 Marsh restoration efforts can be unsuccessful when emphasis is 
placed on small-scale disjointed projects and limited attention is paid to balancing 
projects in the context of overall ecosystem health.22  Therefore, tidal marshes should 
include a diverse mix of native coastal grasses and other vegetation to provide wildlife 
habitat, permit stormwater infiltration and absorption, provide storm surge protection, 
and enhance aesthetics.45 

 
2. Dune restoration & bank stabilization 

In addition to marsh restoration, engineers should restore dunes at proper elevations 
between Long Wharf Drive and the water’s edge (i.e., Long Wharf Park). Dunes are 
generally stabilized by a rock base and extensive plantings of native grasses and plants. 
Creating dunes requires the reestablishment and regrading of sandy material to create 
landforms. Beyond hardscape flood barriers, such as those in the Harbor District, natural 
landforms can be created to provide additional protection and aesthetic interest.59 
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THIMBLE ISLAND OCEAN FARM 

Thimble Island Ocean Farm in nearby Branford, Connecticut has 
the capacity to produce 30 tons of sea vegetables and 250,000 
shellfish per year on one acre, with no inputs. Regenerative ocean 
farmer, Bren Smith, developed the farm’s 3D ocean farming 
model, which grows seaweed and shellfish vertically using the 
entire ocean column.84 This method of ocean farming mitigates 
climate change by sequestering carbon and nitrogen, filtering ocean 
water, and by creating deep barriers that help subdue storm 
surges.100 The farm contributes toward a localized farming 
economy that has little negative impact on local ecology, as its 
approach to polyculture mimics native marine ecosystems.84 

 

 

 

 

 

The Connecticut Coastal Planting Guide contains 
extensive information on native plant species suitable 
for coastal environments. 

 

SUBMERGED NATURE-BASED FEATURES 
The following strategies should be implemented through collaboration between the City 
and private restoration and engineering companies. 
 
1. Ocean farming 

Aim to establish local ocean farms in the deep-water sections of New Haven harbor 
to enhance ecosystem health, promote biodiversity, and aid in the efficacy of coastal 
infrastructure closer to shore.22  This will involve collaboration between the City and 
local ocean farming organizations, such as GreenWave. Vertical ocean farms are 
useful in mitigating storm surge. They also contribute toward a localized food system 
by producing sea vegetables and shellfish like kelp, seaweed, mussels, and oysters – 
offering a nod to New Haven’s historically robust oystering economy. 

 
2. Constructed floating wetlands 

Establish a series of floating wetlands parallel to the shoreline. In saline 
environments, CFWs mimic the structure and function of naturally occurring wetland 
ecosystems.90 They consist of a buoyant medium planted with native plants and 
grasses and are often anchored with a mooring ball to accommodate tidal fluctuations 
and weather events.45 They are effective water treatment devices by absorbing excess 
nutrients and pollutants in the water and can provide extra protection against storm 
surges.129 have shown that restoration efforts are often unsuccessful when limited 
attention is paid toward reducing nutrient inputs.22 As such, encouraging aquatic 
ecosystem health ensures that other green infrastructure systems are effective. 

  
3. Bioengineered breakwater (oyster reefs) 

Plant breakwaters on the edge of the tidal flat, parallel to the shoreline along Long 
Wharf Park. The breakwater should be made using sustainable naturally derived 
materials to encourage the establishment of marine life. Oyster reefs may be used in 
place of solid materials to provide aquatic habitat and encourage nutrient and water 
filtration and can adapt to sea level rise.133 Breakwaters function by mitigating storm 
surges further from shore, lessening the impact on shoreline environments and 
infrastructure.45 
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NATURE-BASED SHORELINE FEATURES 
On drier land, layering tidal wetland planters, coastal shrubs, and native 
upland vegetation will provide additional protection when sited beyond 
flood walls, bulkheads, or the dune line. The following strategies should be 
adhered to by landscape designers and developers. 
 
1. Tidal wetland planters 

Construct mechanical tidal wetland planters along waterfront sections of 
Long Wharf Park and the Harbor District to filter sea water and 
stormwater runoff. Wetland planters should be planted with native 
species, such as beach rose and switchgrass, to absorb water and filter 
pollutants. Tidal wetland plants can act as an intermediate zone between 
floodwalls and pedestrian paths. 
 

2. Coastal vegetated buffer 
Plant a wide buffer of native shrub-like plantings and trees to create a 
coastal riparian buffer throughout the Long Wharf site. Riparian buffers 
have been shown to stabilize soil, decrease erosion, and offer extra 
protection against weather events. Plants also increase the absorption of 
water and decrease concentrations of pollutant discharges.102 

 
 

 

 

 

 

 

 

 

HARDSCAPE FORTIFICATIONS 
The following strategies should be implemented through collaboration between 
the City and infrastructural engineers. 
 

1. Flood walls and elevated esplanades 
Flood walls should be constructed and reconstructed along portions of 
Long Wharf Park and the Harbor District. They must be able to resist 
high tides and storm surge and offer protection from wave overtopping. 
I-95 offers some elevated protection (12-20 ft) and is therefore already 
high enough to provide flood protection. To maintain aesthetics and 
access to the waterfront, floodwalls can be designed to accommodate 
pedestrian activity and other passive uses.145 Flood walls can also include 
textured “living walls” or attached habitat baskets, which enable sea 
plants, crustaceans, and mollusks to colonize the walls.45 

 
2. Swimming embankment 

Design and construct a swimming embankment near the present site of 
the New Haven boathouse and Harbor District to restore access to 
water recreation in New Haven. The embankment would serve as an 
aesthetically appealing break in the flood wall while offering the same 
mitigative protection.145 Currently, there are no swimming areas within 
walkable distance from nearby neighborhoods in New Haven. Restoring 
this access would create a new public sphere at Long Wharf and offer 
respite on hot days in New Haven, which is significantly impacted by the 
heat island effect.35 

 
3. Quarry stone revetments 

Revetments can provide additional protection when set up against flood 
walls or as a stand-alone feature. They can serve as an alternative to a 
floodwall or dune restoration. Quarry stone revetments should be 
implemented in areas of Long Wharf that are not well suited for dune 
restoration, as a non-ideal substitute.90 

 

 

 

Swimming embankment in Zadar, Croatia 
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ECOLOGICAL LANDSCAPE DESIGN 

New Haven lies on a coastal plain and features a maritime or 
humid subtropical climate, depending on the climate classification.29 The 
influence of Long Island Sound moderates temperatures year-round and 
ecological communities can differ significantly from locations further 
inland.65 Historically, the region featured a mix of deciduous and 
coniferous trees, and herbaceous flowering plants and grasses, which has 
gradually changed through the introduction of new species and extirpation 
of others.29 Efforts over the last 40 years to improve the health of Long 
Island Sound and the return of forest cover throughout the state have 
bolstered habitat connectivity and biodiversity throughout the region.100 
However, this century will be met with greater climate-related challenges 
that place a strain on ecological processes and contribute toward 
biodiversity loss.65 

As highlighted in the coastal resilience chapter, Long Wharf’s 
vulnerability to stormwater inundation presents an opportunity to harness 
water as an aesthetic and functional asset. By using principles of ecological 
design that encourage biodiversity and resilience to climate impacts, the 
landscape can provide ecosystem services and co-benefits for humans  

 

 

and wildlife.95 Estuarine environments are recognized as biodiversity 
hotspots, and thus by supporting the ecosystem function of coastal sites, 
the impact on environmental health can be significant.100 Moreover, 
mimicking natural ecosystems in urban settings can offer health benefits 
for humans, providing greater incentive to design the landscape 
accordingly.80 Through ecological landscape design, the redevelopment of 
Long Wharf will promote a culture of stewardship and provide enhanced 
opportunities for social engagement and cohesion.29 

The redevelopment of Long Wharf is a long-term project that will 
continue to evolve for the next 20 to 30 years. It is being redeveloped at a 
time with immense climate-related challenges and social inequities. A 
holistic planning approach requires that the specific biophysical and socio-
cultural conditions of the site are understood, and future challenges are 
accounted for.153 As a result, the landscape must be able to manage 
current risks and future landscape-related changes.  
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THE LONG WHARF RESPONSIBLE GROWTH PLAN 
 
The Long Wharf Plan features a greenspace programming concept, four 
typologies for stormwater management, street landscape typologies, 
and a short landscape plan appendix. The greenspace plan for each 
new district emphasizes different uses: the gateway district focuses on 
family programming, health and wellness; the innovation district is 
geared toward young professionals, festivals, and art; the market district 
will enable flexible and casual use of open space, the parkway district 
will be marked by an “ecological park” with varied landscape design 
elements, and the harbor district will be designed to focus on waterfront 
recreation. Soft edges and trails will connect each new neighborhood 
and feature design elements like planted berms, ponds and wetlands, 
a community garden, native gardens, playgrounds, and plazas. The site 
will also contain several green and gray infrastructure systems to 
manage stormwater to meet state regulations (i.e., the first one inch of 
rain can be stored on site). The current plan aims to surpass this 
required storage capacity through extensive bioswales alongside 
roadways and retention wetlands within certain greenspaces. It also 
identifies closed-loop water capture and recycling as an opportunity to 
explore. The landscape plan appendix provides context by suggesting 
design precedents, renderings, and concept drawings. However, the 
plan’s conventional approach to landscape design does not effectively 
leverage natural sciences as a guide to create cohesion between the 
natural environment and human environments. The guidelines listed 
below will redirect the landscape plan to bolster ecological function and 
ecosystem services, support biodiversity, and encourage social 
cohesion through design interventions that mimic local ecology.  

 

 

 

 

GUIDELINE OBJECTIVES  

• Plan and design ecosystems rather than conventional 
built landscapes to sustain biogeochemical cycles and 
increase local biodiversity 

• Enable passive use of space through flexible design 
interventions that promote sense of place and 
belonging 

• Enhance human connection to the land through 
ongoing stewardship and restoration practices 

• Account for the long-term by planning for climate-
related and phenological changes 
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ECOLOGICAL RESTORATION 

1. Soil restoration  
Soil that is rich in a top layer of organic matter is a substantial carbon 
sink. Soil restoration efforts throughout the site will involve remediation 
in some areas, including 6 lots within the Long Wharf site.53 It is 
recommended that the City work with engineers to cap sites where the 
soil is contaminated. In greenspaces throughout the site, soil restoration 
can be achieved through ongoing stewardship practices, including erosion 
control, building organic matter by using cover crops instead of non-
native grass, making and using compost on site, using nitrogen and 
phosphorus fertilizers derived from natural materials, and lessening soil 
compaction by improving natural drainage.107 
 

2. Streambed daylighting  
Engineers and ecologists should collaborate to restore or create waterways 
or streams at strategic locations throughout the site, including the I-91 
and I-95 interchange toward downtown. Daylighting streams is the 
process of opening up buried watercourses and restoring them to more 
natural conditions. Urban river valleys provide informal greenspace and 
have been found to improve the mental and physical health of residents. 
They also provide critical ecosystem services, like cleaning and filtration 
of stormwater, and can absorb weather-related shocks.53,83 

 
3. Allot space for changes in marsh habitat 

Developers should account for sea level rise projections by planning 
waterfront spaces to allow for inland migrations of tidal marshes and 
coastal grass beds. This will be most relevant along Long Wharf Park 
where coastal paths and raised boardwalks are planned. Ensure there are 
setbacks in the placement of these paths. 

 

A 1641 map of New Haven shows multiple streams that once 
extended well beyond the Long Wharf site and into the 
settlement’s original nine square blocks. Streambed restoration 
within the Long Wharf site would result in more adaptive and 
resilient stormwater management 
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CREATING A BIODIVERSE LANDSCAPE 
 
1. Ecological plant communities  

Natural landscapes are not uniform in their structure and composition. They are 
comprised of many different but complementary plant communities, depending 
on topography, presence of water, soil composition and pH, and exposure to 
elements.130 When planning and designing landscapes across large scale-sites, a 
standardized approach is insufficient to ensure the health of plants, promote 
sustainability, and support biodiversity.80 Therefore, landscape architects and 
ecologists should design site-specific pockets of forest ecosystems in all green 
areas on site. Creating ecological plant communities can meet the aesthetic and 
functional needs of users of urban landscapes while at the same maximizing 
sustainability and biodiversity.92 The following native forest typologies are 
recommended for various locations throughout the Long Wharf site:  

Upland deciduous forest 
This forest type includes varieties of oak, maple, hickory, birch, beech. It is 
recommended for the elevated sections of the proposed ecology park within 
the parkway district, the greenway berm corridor, and the loop park and 
family park. A dense canopy of trees would help shield the I-95 and I-91 
interchange and provide quality wildlife habitat.   
Floodplain forest and shrub swamps 
This forest type includes red maple, swamp white oak, basswood, northern 
bayberry. It is recommended for areas adjacent to wetlands, swales, and other 
freshwater features throughout the district.  
Coniferous forest 
Though native conifers, such as hemlock and white pine, are generally 
unsuitable for public greenspace, spruces and pines can help shield unsightly 
areas, like the highway, and decrease noise pollution. 

  
Note: siting of forest typologies is subject to change as plans for the 
redevelopment change (e.g. streambed restoration may impact building, street, 
and greenspace footprints) 

 

2. Habitat connectivity  
Landscape architects should create habitat connectivity between 
greenspaces, meadows, wetlands and ponds, streams, and vegetation 
throughout all districts of the Long Wharf site. Ecological 
connectivity is critical for plant and animal movement and 
migrations and facilitates ecological processes, like pollination.52 
Habitat connectivity should physically coincide with active 
transportation corridors throughout the site to generate ecosystem 
services, like carbon sequestration, urban cooling through 
vaporization, and recreation opportunities.60 Isolated habitat patches 
should be avoided where possible.  
 

3. Wildlife habitat  
The City should integrate a “green points” system into biodiversity 
redevelopment goals, which establishes a minimum requirement for 
biodiversity interventions in greenspaces, green roofs, green walls 
and facades, community agriculture spaces, and residential zones.77 
The City of New Haven and Long Wharf redevelopment team may 
choose to model their green points system off Bo01’s in Malmö, 
Sweden. The policy ensures developers commit to choosing at least 
10 out of 35 green points from a list of biodiversity interventions. 
Examples include hanging bat boxes and birdhouses, planting 
courtyard vegetation that yields nectar and attracts pollinators, 
incorporating at least 2 square meters of permanent growing space 
on balconies, planting at least 50 species of flowering plants in 
public planters and gardens, dedicating entire courtyards toward 
growing food, mandating that landscape architects collaborate with 
ecologists in designing greenspaces, etc.6  
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4. Marginal zones as biodiversity hotspots 
Landscape architects should intensify ecological design interventions in 
transitional spaces between green spaces in each district and alongside 
large infrastructure systems, like Union Station railyard. Areas next to or 
near large-scale infrastructures, such as power lines and railroads, are 
often neglected spaces due to development restrictions and lack of 
aesthetic appeal. Taking advantage of these urban pockets and 
transitional zones by implementing biodiverse landscapes enables better 
ecological connectivity and healthier lifestyles through direct access to 
nature.163 

 
5. Pollinator gardens and urban meadows 

Landscape architects should install pollinator gardens and meadows 
throughout the site to attract pollinating animals and insects. Though 
Connecticut has over 337 native species of bees, many are in decline. At 
least four native bee species have disappeared from the state in the past 
20 years.52 Moreover, the non-native honeybee provides important 
agricultural ecosystem services. Pollinator gardens are well suited to street 
landscapes and larger transitional zones. Flower belts and pollinator 
meadows provide hotspots for pollinator activity.  
 

 

The 2015 Connecticut Wildlife Action Plan is the state’s framework for the 
conservation of wildlife and ecosystems. Approved by the US Fish and Wildlife 
Service in 2016, it sets a standard for the preservation and restoration of critical 
habitats in the state, including those in New Haven, like tidelands, salt marshes, and 
estuaries. The plan notes that Long Island Sound is a biodiversity hotspot due to 
the mixing of freshwater and saltwater. However, hypoxia, sedimentation, toxic 
substances, and pollution have severely compromised water quality and have 
caused fish tissue contamination, having cascading impacts on the ecosystem.   

 
 

CREATING BIODIVERSITY AT BO01, MALMO, SWEDEN

 

In the year 2000, the City of Malmö embarked on a large-scale waterfront 
revitalization project. The city aimed to exemplify a highly sustainable mixed-
use district for an international housing exhibition. The site runs on 100% 
locally produced renewable energy and set precedents in the use of ecological 
urban design. Its carefully designed landscape features a mix of parks, 
courtyards, open streets, and squares with varied native foliage. Each lot within 
the development requires a minimum amount of greenery and a green points 
system ensures that ensure several biodiversity measures are incorporated, like 
bird nest boxes and planting of 50 species of native wildflowers. Greenspaces 
feature extensive ecological stormwater management systems, environmental 
information and education, and opportunities for stewardship. As an extremely 
exposed site on the sea, buildings were oriented to create outdoor microclimates 
that shield weather-related elements and prioritize comfort. Streets are generally 
car-free to enable safe and active transportation. An inland canal provides 
aesthetic interest, access to green and blue space, and ecological stormwater 
management.137,13,25 
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COMMUNITY SPACES  
 
1. Informal gathering spaces 

In addition to the main community spaces in each district, landscape 
architects may implement a series of smaller public areas at frequent intervals 
in the transition zones between districts that enable the passive appropriation 
of space. These spaces can be marked by visual cues such as art, water 
features, trees, shelters, and other landscape elements. Explore the potential 
to permit informal vending and sharing economies. Ensure that these spaces 
prioritize comfort, safety, and have clear visual permeability to other places 
of activity.46 

  
2. Viewpoints and respites  

It is recommended that landscape architects emphasize natural features, such 
as the harbor and East Rock, through landscape elements that encourage 
short duration stops and observation. Integrate public access with view areas, 
such as the planned ecology park.46 

  
3. Natural trails  

In natural areas, landscape architects should incorporate accessible trails 
through wooded space that meander around natural features. Natural trails 
should spur off of more heavily traversed active transportation paths and 
should enable casual appropriation of space. Delineate sensitive ecological 
areas through landscape elements and minimal fencing, but allow for the 
formation of “desire paths.” 

 
4. Active transportation overpass  

The City engineering team should explore the potential to cap a portion of I-
95 from the intersection of Church Street and Sargent Drive to Long Wharf 
Park to increase accessibility to the waterfront. Currently, access to Long 
Wharf Park is limited to two highway underpasses on opposite sides of the 
Long Wharf site. The overpass should ensure that the highway is shielded on 
each side, incorporate a multi-use path and nature trail, and include extensive 
plantings to create a welcoming and biodiverse environment.  

 

5. Underpasses 
Underpasses beneath I-95 and I-91 are currently inhospitable spaces. 
It is recommended that landscape architects transform these spaces to 
include recreational amenities, like a skatepark, or water features 
accompanied by multi-use paths and shade plantings, as demonstrated 
by Houston’s Sabine Promenade.  
 
 
 

 
Sabine Promenade in Houston, Texas is an award-winning park underneath a 
highway, which contains extensive biking and walking paths, shade plantings, and 
water retention strategies. Its nighttime illumination changes from white to blue 
depending on the phases of the moon and has been dubbed an “unintentional 
sculpture park” because of the highway’s support beams.18  
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The Potomac River Waterfront Park in Maryland is an active 
transportation overpass a similar context to the Long Wharf site. I-
95 is a multi-lane highway that converges with I-91 on the Long 
Wharf site, and Long Wharf Park offers limited space for built 
infrastructure, similar to the Potomac River Waterfront Park. A 
spiral ramp toward the riverfront, as seen above, could act as a 
precedent project to inform the design and construction of a Long 
Wharf active transportation overpass. Photo credit: Maryland 
National Capital Park & Planning Commission 

 

 

Sustainable SITES Initiative is a rating system for highly 
sustainable landscape design. It is recommended by the 
Connecticut DEEP as a toolkit to certify landscapes outside of 
public buildings and infrastructure.  

 

 

 

 

COMMUNITY AGRICULTURE SYSTEMS 
The following strategies are recommended for adherence by landscape architects and 
ecologists in collaboration with local community agriculture organizations.  
 
1. Design for food permanence and abundance 

Using principles of permaculture and ecological design, the landscape plan should 
include food landscapes designed to incorporate perennial food-producing plants. 
Permanent food landscapes are more resilient to climate disturbances, are more 
restorative for the soil, and mimic natural ecosystems. Encouraging species diversity 
within food landscapes has the added benefit of increased macro and micronutrient 
composition in foods.23 Permaculture gardens incorporate both native and nonnative 
species to enhance local food systems. Recommended permanent food landscapes 
include:   

Food forests and public orchards  
To avoid large expanses of greenspaces that are susceptible to drought, fruit trees 
and bushes can be planted to provide a free food source, create visual interest and 
shaded areas in greenspaces, and attract biodiversity.  
Agroforestry alleys 
In place of traditional street trees and in linear parks, plant species such as blight-
resistant chestnut, oaks, northern pecan, walnut, apple, pear increase food access 
and security. Agroforestry alleys are well suited to inland locations of the long wharf 
site along boulevards and natural swales.  

 
2. Community gardens 

Encourage a culture of stewardship in community garden beds through programming 
that educates residents on regenerative agriculture practices, such as no-till agriculture, 
water conservation, and chemical-free inputs. Community gardens are well suited to 
locations in the gateway district, the district, and transitional spaces. The City should 
actively involve vulnerable groups in the programming, such as resettled refugees, to 
enable the practice of culturally significant farming practices.161 
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BIORETENTION STRATEGIES 
Effective bioretention facilities enable the critical physical, chemical, and 
biological processes to take place, offering benefits to humans and local 
ecology. These processes include the settling and absorption of water 
particles into the soil, infiltration and filtration of water and nutrients, 
plant transpiration and evapotranspiration, and assimilation of nutrients 
uptaken by plants.71 Recognizing the importance of these ecosystem 
processes and their benefits, cities are increasingly adopting a large-scale 
bioretention strategy and are mainstreaming these efforts into holistic city 
planning approaches. Transforming urban landscapes into “sponges” can 
enable vast stormwater absorption and flexible use of outdoor spaces.172 
 
1. Adopt a holistic stormwater management approach 

Rather than implement ad hoc stormwater infrastructure at isolated 
locations throughout the site, the City and redevelopment team should 
adopt a holistic water management strategy using “sponge city” 
frameworks. A sponge city is a city that has the capacity to mainstream 
urban water management into urban planning policies and design. In 
practice, a sponge city is a system of bioretention infrastructure that 
accounts for seasonal flooding and inundation events, without 
threatening or destroying urbanity.172 This work should build on New 
Haven’s present-day efforts to become a “bioswale city” in 
collaboration with the Urban Resources Initiative.  

 

 

The Urban Resources Initiative is a joint Yale and community-based collective 
that works to promote social and ecological infrastructure within the city. Most 
notably, URI is responsible for the construction of New Haven’s Street 
bioswales, which now exceed 200.  

 

2. Diversity in bioretention typologies 
Landscape architects may employ the following strategies to capture, 
retain, and purify water.61,71,14 

Permeable surfaces  
Permeable surfaces should be used wherever possible. Smaller 
residential streets, multi-use paths, and sidewalks can use permeable 
pavers to encourage the infiltration of water. 
Natural swales  
Elevated swales coupled with infiltration furrows may be implemented 
alongside I-95 in Long Wharf Park to shield the highway and 
alongside the railyard and proposed biodiversity corridor. 
Wetlands  
Constructed wetlands mimic the structure and function of natural 
wetlands. They can provide important ecosystem services and quality 
wildlife habitat to support biodiversity in various greenspaces 
throughout the district.  

 
3. Wetland plant selection 

Landscape architects should select plant species that are able to tolerate 
urban stresses. Factors that should be considered are expected pollutant 
load; variability in soil moisture conditions; fluctuations of water levels 
and water ponding; soil pH and composition.72 

 
4. Water recycling 

Detailed in Chapter 5: Circular Energy & Waste Systems.  
 



 

 30 

 

 

 

 

 

 

 

 

 

 

LANDSCAPE PLANNING FOR THE LONG-TERM 
 
1. Phenological changes and ecosystem adaptation 

Native landscapes have begun migrating northward in order to adapt to climate 
change and they will continue to do so.139 Phenological changes are among the 
most sensitive biological responses to climate change. Springtime flowering and 
leaf out and animal migrations are examples of biological processes impacted by 
climate change, having cascading impacts on the broader ecosystem. Landscape 
architects can view phenological changes in the region as a challenge and 
opportunity. Though warmer temperatures threaten the health and existence of 
certain species and economies in Connecticut, like maple sugaring, it also 
provides an opportunity to plant species on site that have historically fared better 
further south, such as pecan, southern magnolia, black gum, and more.  
 

2. Site planning for potential climate migrations 
Even with the most innovative coastal protection and green infrastructure 
strategies, sea level rise and extreme weather events will continue to threaten 
coastal communities.108 In taking a long-term perspective at the Long Wharf site, 
the City must consider the possibility for inland migration to adapt to increasing 
frequencies of flood inundation. As a result, planners, architects, and developers 
must site buildings appropriately on the Long Wharf site and consider building 
life span as they relate to climate change. The City may also strategize the long-
term densification of higher elevation neighborhoods in New Haven, which can 
help accommodate the potential for inland climate migrations.  
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ECOLOGICAL URBAN ARCHITECTURE 

The Long Wharf district lacks a sense of scale and identity. The 
district features a mix of uses, including transportation, storage and 
warehousing, manufacturing and production, commercial and retail, 
and to a lesser extent, education and government offices. As an urban 
setting within close proximity to downtown New Haven, its lack of 
residential and commercial streets creates stark dissonance from the 
vibrancy, character, and density of nearby neighborhoods.  

Historically, land use patterns in the region changed 
dramatically following the taking of Indigenous Quinnipiac land in the 
early 17th century. In 1638 New Haven was laid out according to a 
“nine-square” plan, with a central common in the middle block, 
making it one of the first planned cities in the United States. It 
gradually expanded to accommodate an industrial and manufacturing 
economy through the 19th and early 20th centuries, leading to 
prosperity at first but was followed by a period of decline once these 
industries moved out. In the 1950s and 1960s, urban renewal and 
highway construction leveled a significant proportion of New Haven’s 
dense  

 

 

dense residential and commercial streets, however, the neighborhoods 
that were spared provide a model for designing human-scale and context-
appropriate neighborhoods.  

Because Long Wharf is roughly 60% vacant space, the project 
presents an opportunity to create an entirely new urban form. 
Regenerative urban design can pay homage to the past while setting 
precedents for sustainable design and socially just planning. The following 
guidelines detail a whole systems perspective on design approaches that 
reduce resource inputs and operating costs, as well as promote social and 
environmental gains. 
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THE LONG WHARF RESPONSIBLE GROWTH PLAN 
 

The Long Wharf Responsible Growth Plan details architecture and 
urban design to a limited extent. The plans outlines schematic 
renderings of five new neighborhood districts, including the Harbor 
District, the Gateway District, the Innovation District, the Market 
District, and the Parkway District. Each new neighborhood is designed 
to be distinct but complementary to one another, offering “a number 
of environments with room to expand and change.” The plan suggests 
that each new neighborhood will be organized around a central 
gathering space in the form of parks or public buildings. Existing 
assets and building anchors will be integrated with new mixed-use 
development and designed to “appeal to a broad range of users, 
families, young professionals, visitors, with a combination of spaces 
for active and passive recreation.” At 352 acres, infill development is a 
primary mechanism proposed to fill in large swaths of vacant land. The 
plan states that it will rely on “market-driven staged private 
development informed by zoning and design guidelines” to 
accomplish full build-out. Though the plan sets out to create central 
“places rather than projects” to anchor each district, the market-driven 
outward expansion of the neighborhoods has the potential to hamper 
human-scale development, sense of identity, and social impact. As 
such, the following design guidelines will help the site evolve 
thoughtfully to create variety in scale and uses, as well as encourage 
highly sustainable design and construction.   

 

 

 

 

GUIDELINE OBJECTIVES  

• Plan and design ecosystems rather than conventional 
built landscapes to sustain biogeochemical cycles and 
increase local biodiversity 

• Enable passive use of space through flexible design 
interventions that promote sense of place and 
belonging 

• Enhance human connection to the land through 
ongoing stewardship and restoration practices 

• Account for the long-term by planning for climate-
related and phenological changes 

 

 

Downtown New Haven and the Hill neighborhoods before and after highway 
construction, which set the stage for a period of urban renewal.  
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PLANNING FOR SUSTAINABLE ARCHITECTURE  

1. Adopt a high-performance building standard 
The City of New Haven should implement a high-performance 
building standard for all construction and renovation on the Long 
Wharf site. Use a combination of LEED and the context-specific 
guidelines listed below to guide development. Design buildings to 
achieve the highest LEED certification level (Platinum). Require 
builders and developers to include life cycle assessments, circular 
economy strategies, and carbon reduction strategies into building 
design and construction.136 

 
2. Rethink prescriptive zoning  

To achieve a diversity of uses, unique neighborhood character, and a 
natural co-evolution between neighborhood population growth and 
building construction, the City should consider implementing a district-
wide form-based zoning code.91 Traditional Euclidean zoning creates 
inflexible codes and rules that hinder flexibility and adaptability in the 
built form; therefore, Long Wharf should set a precedent by rezoning 
the district to be form-based, which focuses on building use. This type 
of zoning embraces a more community-oriented and holistic 
conception of space and development.93 

  
3. Whole systems costing 

It is recommended that builders and developers conduct life-cycle 
costing to help achieve sustainability goals and promote synergies 
between the built environment, the local environment, and human 
activity. Beyond determining hardline construction costs, life-cycle 
costing incorporates operational energy savings, human health benefits, 
ecosystem services, long-term maintenance, demolition/disposal costs, 
and social impacts into a weighted project feasibility analysis.76,137 

 

4. Adaptive reuse 
Where possible, the City and developers should assess the potential to 
preserve and renovate existing industrial buildings and other structures in 
Long Wharf for adaptive reuse. Adaptative reuse is the process of adapting 
old structures for purposes other than initially intended, saving on new 
materials and cost.146 It is well suited for post-industrial areas or places that 
will be impacted by the downturn of the fossil fuel economy.33 This 
strategy is already being used at Long Wharf with the purchase of the 
Pirelli Tire Building, a unique brutalist building set to be converted into a 
hotel. Several warehouses to the northeast of Church Street may be well 
suited for adaptive reuse, as are industrial legacy structures in the Harbor 
District. 
 

 

 

In 2019 the Connecticut General Assembly passed Public Act 19-35, titled “The 
Green Economy and Environmental Protection” bill, which amended the state 
building construction statute (CGS §16a-38k). Once in effect, this state 
construction standard will require state facilities and public schools to be 
consistent with LEED Silver (or higher) criteria. Additionally, Public Act 07-242 
requires all public and private sector building projects costing more than $5 
million and renovations costing $2 million or more to meet the LEED Silver 
standard.114 
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SITING BUILDINGS  

1. Viewsheds 
Architects and developers should use natural topography and other 
desirable landscapes to inform building design. New Haven’s East Rock 
and West Rock are natural focal points, as is Long Island Sound. 
Buildings and windows should be sited in a way that visually connects 
people to these characteristic natural landscapes. 

 
2. Building orientation  

Architects and developers should site buildings to allow for solar gain in 
winter, cooling in summer, daylighting in interior spaces, and outdoor 
microclimates. Siting longer facades east to west brings the most 
consistent solar exposure and daylighting into a building, providing 
comfortable spaces for users and potential energy savings.17 Building 
orientation should balance energy efficiency goals with the prioritization 
of viewsheds. 

  
3. Flood adaptation 

See chapter on coastal resilience for more detailed information on 
coastal setbacks, design flood elevation, Transfer of Development 
Rights (TDR), and Environmental Impact Bonds (EIB). 

 

 

HOLISTIC WATERFRTONT DEVELOPMENT AT DOCKSIDE GREEN 

 

Dockside Green in Victoria, BC, has been dubbed “the most sustainable new 
development in the world.” It was rezoned from business park to allow for 
mixed-use development and now serves as an example of a “complete” 
community. The planning phase involved the development of performance 
indicators to determine the project’s impact on the city and region, which 
include criteria such as promoting active transportation and healthy lifestyles.104 
The tendering process used these indicators and other sustainability criteria to 
solicit smaller, more progressive development companies. Its LEED Platinum 
building standard has generated numerous health benefits for its residents: 
increased air quality from better ventilation; fewer toxic compounds from 
paints, glues, flooring, etc.; increased daylighting in indoor spaces; design that 
facilitates more human activity; mitigated indoor noise pollution and better 
acoustics; and easy access to greenspace and the waterfront via a network of 
recreation trails.76 
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DESIGNING FOR SUSTAINABILITY 

1. Achieving passive house 
To drive down operating energy demand to a level that can be met with on-site renewable 
sources, design all buildings to meet passive house standards.57 With passive house design, energy 
demand is reduced to such a low level that the building hardly requires any heating, cooling, 
humidification, and dehumidification.125 As key energy conservation thresholds are crossed in 
high-performance structures, operating expenditures on mechanical systems and maintenance are 
dramatically reduced.57 Connecticut has the second highest electricity rate in the country, causing 
financial strain among New Haven’s more vulnerable residents.125 Therefore, energy demand 
reduction offers both environmental and social benefits. To achieve passive house, architects and 
developers should construct buildings in accordance with the following principles: 

Airtightness 
Fortify buildings with continuous insulation throughout the entire envelope, without any 
thermal bridging. Use high-performance triple-paned windows and seal seams appropriately 
to minimize energy demand and usage.57 
Appropriate envelope for local climate  
To prevent infiltration of outside air and loss of conditioned air, ensure building envelopes 
are airtight.57 The selection of appropriate envelopes must carefully consider material 
production inputs and long-term performance.125 In New Haven, envelopes should be able to 
regulate seasonal temperature variations and be able to withstand occasional extreme weather 
events. For external facades, use locally sourced materials that are well-suited to New 
Haven’s climate, such as wood. 
Primary energy usage  
Minimize energy required to operate all buildings to achieve net-zero emissions. On-site 
renewable energy systems should be used to offset building energy demands. Use a balanced 
form of heat and moisture recovery ventilation with a minimal space conditioning system.57 
Passive heating and cooling 
Make use of solar gain and local wind patterns to reduce the need for mechanical ventilation 
and heating.17 South-facing building facades and windows and angular positioning can all 
maximize energy gained directly from the sun during warming months. Minimize solar gain 
in cooling seasons through insulation, natural ventilation, and shading techniques. 
Landscaping and architectural features, like panels and shades, can also provide cooling.57 

 

Kroon Hall, home to the Yale School of Environment, is a 
LEED Platinum building. Its lowest floor is built into a hillside 
with the south side fully exposed, providing thermal 
insulation and minimizing northern exposure. Concrete is 
used throughout the building to minimize interior 
temperature fluctuations, and its extensive interior red oak 
paneling and beams were harvested from the Yale-Myers 
Research Forest in northern Connecticut.168 
 

 

 

 

The Connecticut Housing Finance Authority’s Qualified 
Allocation Plan offers tax incentives for developers to 
incorporate passive house design in the construction of 
affordable housing. Competition for the tax credits is 
high, as these incentives often determine whether or 
not an affordable housing project moves forward.56 
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2. Sustainable roofing 
Architects and developers are encouraged to use a variety of sustainable 
roofing techniques. 

Harnessing rainwater  
Where appropriate, collect rainwater using cisterns or roof 
catchment systems. This water can be treated using a simple 
large particle filtration system and used for irrigation or other 
non-potable uses.87 
Reflective roofs 
Where appropriate, design reflective roofs that absorb less heat 
from sunlight due to lighter colored surfaces. Reflective roofs 
offer benefits such as reduced energy demand from heating and 
cooling, longer roof life, reduced urban heat island effect, and 
reduced greenhouse gas emissions.76 
Green roofs 
Green roofs can be extensive or intensive. Extensive roofs are 
simpler, have a shallower layer of substrate, create less structural 
overload, are well suited for large areas, and are generally lower 
cost. They hold less water and vegetation than intensive roofs. 
Intensive roofs can hold medium and large-sized vegetation, 
offer more drainage, require more maintenance and structural 
support, and are generally more expensive.34 Green roofs can 
also be used for agriculture and attract a variety of birds and 
insects, supporting local biodiversity.76 

 

DESIGNING FOR PUBLIC HEALTH 

1. Biophilic interiors 
Interior spaces should embrace biophilic design by incorporating plants, 
enabling natural ventilation, avoiding toxic building materials, creating 
visual integration with external spaces, and leveraging natural light. 
When acting together synergistically, these factors create gains in air 
quality, occupant comfort, productivity, health and wellbeing.31 
Architects and interior designers may achieve biophilic spaces through 
interior green/living walls, incorporating courtyard spaces, ensuring 
every living and/or workspace has openable windows, etc. 

 
2. Flexible spaces  

It is recommended that architects and interior designers design 
commercial and public buildings to be flexible and adaptable in their 
use. Non-centralized, dispersed office spaces or co-working spaces in 
Long Wharf’s mixed-use neighborhoods account for changes in 
telecommuting frequencies. Moreover, research shows that reducing the 
size of commercial office spaces allows for better ventilation and more 
controlled accesses, which is especially important in the context of 
pandemics.74 

 
 

 

 

LEED (Leadership in Energy and Environmental Design) is an internationally 
recognized green building certification system. It includes four rating levels: 
certified, silver, gold, or platinum. The LEED certification process uses a points 
system with standardized criteria for a variety of building types.103 
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DESIGNING FOR IDENTITY  

 
1. Natural diversity in scale and massing 

In mixed-use neighborhoods throughout the district, architecture and 
developers should create visual interest by embracing multiple building 
typologies and constructing buildings of different sizes and shapes. The 
City may commission a variety of architects and progressive developers 
using Triple Bottom Line (TBL) to develop the site at the building scale, 
rather than the street block scale.104 

 
2. Street walls 

Buildings should create a consistent street wall to articulate building bases, 
promote a sense of place, and feelings of safety. Developers and architects 
should ensure that larger buildings with longer street frontages should 
incorporate visual design elements that create breaks in linear continuity, 
such as bays, recesses, and edge treatments.47 Street walls should be located 
adjacent to public sidewalks and internal pedestrian pathways. 

 
3. Indigenous representation 

The redevelopment process should be broadly informed by anti-colonial 
planning and design.27 An acknowledgment of New Haven’s original 
Quinnipiac inhabitants should play an active role in the ethical 
redevelopment of Long Wharf. The City of New Haven should 
commission Indigenous architects and artists to incorporate Indigenous 
architecture and art in buildings, public space, art installations, and/or 
infrastructure. 

  
4. Vernacular architecture  

Architects should design buildings to match the local vernacular 
throughout the district. Vernacular architecture is characterized by the use 
of local materials and knowledge. It is design that is familiar and useful to 
the people in a particular geographic area and climate.132  

 

  
5. Public art installations  

Use public art to increase awareness about the site’s history and 
ecology. The City should commission local artists to enrich spaces 
by incorporating landscape art, light displays, street theatre, rotating 
exhibits, water features, etc.47 An art display delineating New 
Haven’s original shoreline and resources can provide site context. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A familiar feel --- Architect Wladslaw Prosol’s design charette rendering of a 
neighboring redevelopment project, Church Street South. The design embraces 
human-scale buildings and local vernacular, integrating seamlessly with Union 
Station (background), completed in 1920. 
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DESIGNING FOR BIODIVERSITY  
 
1. Bird-friendly design 

To reduce bird deaths caused by collisions with buildings, 
architects should ensure that building facades use methods of 
bird-friendly design. Increase building visibility by using non-
reflective materials, panels, shades or screens, and reducing the 
appearance of clear passage to sky or vegetation. In North 
America, windows are considered to be one of the most 
significant drivers of human-caused mortality for birds.167 
Moreover, New Haven lies within an important migration 
route, as most birds tend to avoid crossing large expanses of 
water and instead opt to follow the coastline.49 

 

KRONSBERG, HANNOVER, GERMANY 

 
The Kronsberg district in the City of Hannover began construction in the 1990s in 
response to a serious housing shortage in the city. The project aimed to set 
ambitious goals for social and environmental sustainability and included the 
development of binding quality standards to ensure a high quality of life for 
neighborhood residents. These guidelines leveraged a concept known as 
humankind-nature-technology, which applies “all available knowledge of ecological 
optimization in construction and habitation, consistently and holistically.” This 
included the incorporation of passive house design in all buildings, renewable energy 
systems, and greenspace that enhances species diversity and wildlife habitat. In both 
indoor and outdoor spaces, microclimates were created to ensure human comfort 
year-round. In residential buildings, various forms of housing finance and 
ownership ensure that the district represents a broad social mix. Nearly 50% of 
housing is subsidized, one-third of residents are immigrants, one-forth are under 
the age of eighteen; multiple apartments accommodate persons with disabilities, and 
10% of the units are social housing.76 The district is an example of balancing 
ecological concerns with goals for social equity. 
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HOUSING AFFORDABILITY 

New Haven is an ethnically and socioeconomically diverse community 
of roughly 130,000 people. In 2019, 17.8% of its residents were born outside 
of the United States and visible minorities made up 55.6% of the 
population.159 There are stark socioeconomic disparities between 
neighborhoods: though 26.5% of the overall population lives in poverty, the 
statistic rises to as much as 39.9% in the Newhallville neighborhood.39 In 
Connecticut, poverty tends to be concentrated in cities and is segregated from 
the wealth of suburban towns, decades after legally imposed redlining and 
economic segregation.32 In the 21st century, city economic development 
agendas have often failed to relieve poverty in Connecticut’s urban 
communities and suburban towns continue to fight inclusionary zoning 
policies. Additionally, increased land speculation and economic growth in 
New Haven have strained lower-income areas by increasing housing costs.2 

The Long Wharf redevelopment is an opportunity to generate greater 
housing equity in New Haven by creating an entirely new residential 
neighborhood. However, literature has identified waterfront redevelopment 
as a method to turn places into products, catering only to the consumption 
habits of the wealthy.150,16 When investors and developers buy and sell land at 
ever-increasing costs to consumers, certain groups of people are barred from 
 

being able to access housing and new amenities.150 Developments like Long 
Wharf can also serve to produce spillover effects in nearby neighborhoods, 
increasing housing costs and displacing poorer residents.134 Even when 
affordable housing is incorporated in waterfront redevelopments, policies 
often fail to ensure true affordability for the most vulnerable groups.94 

Elm City Communities is the housing authority for New Haven, 
which manages the public housing, housing choice voucher, and low-
income housing tax credit programs in the city. The authority serves 6,100 
families and roughly 14,000 individuals, however, waitlists reflect a much 
higher eligible population. In the past two decades, Elm City Communities 
has worked with non-profit development companies to demolish decrepit 
public housing complexes throughout the city and construct more humane 
public housing in their place.44 While these programs and improvements to 
public housing are desperately needed, the City must enact new affordable 
housing policies if housing access and equitable development are true 
concerns. A truly equitable affordable housing strategy must serve New 
Haven’s existing vulnerable populations - not just wealthy newcomers - 
through decommodification and other affordability policies.  
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THE LONG WHARF RESPONSIBLE GROWTH PLAN 
 
According to the Long Wharf Responsible Growth Plan, the site will be 
developed through staged, market-driven private development. To enable the 
construction of new housing in the presently housing-devoid district, zoning will 
be amended to allow for mixed-use development throughout the site with the 
ultimate goal of “increasing access and mobility to and within the district and 
maximize social equity for all ethnic and age groups.” A series of public 
consultations conducted by the plan creators revealed that affordable housing, 
providing middle income and senior housing, generating tax revenue, and the 
potential for gentrification were significant concerns among community 
residents. The plan does not include an affordable housing strategy, however, it 
suggests using benchmark frameworks such as the New Haven Climate and 
Sustainability Framework, the UN Sustainable Development Goals for Cities, 
SITES, and Living Communities Challenge to guide equitable development 
practices. Additionally, the plan taps into Long Wharf’s recent federal 
designation as an Opportunity Zone – i.e., a community investment tool that 
provides financial incentives for investors to make long-term investments in low-
income urban and rural communities. A plan appendix includes details the 
Economic Impact Assessment to measure job growth and economic benefits for 
New Haven and the state as a result of redevelopment. The findings show that in 
addition to construction jobs, the estimated economic impact of ongoing 
operations at full buildout would include an increase of nearly 3,500 jobs in the 
Long Wharf area, with wages and salaries totaling nearly $182 million per year 
in 2018 dollars. Economic growth is the driving incentive for the redevelopment 
of Long Wharf, but this goal must respond to citizen concerns about housing 
affordability and access. The guidelines below process these concerns and 
propose anti-poverty policies that promote housing equity.  

 

 

 

 

GUIDELINE OBJECTIVES  

• Establish housing as a human right, prioritize 
decommodified and affordable housing 
strategies, create equitable access to new housing 
and amenities  

• Use policy tools that counteract the potential for 
gentrification, spillover effects in neighboring 
communities, and the worsening of 
socioeconomic disparities 

• Leverage redevelopment as an opportunity to 
promote housing justice in local and regional 
politics through mechanisms like inclusionary 
zoning and taxing exclusionary zoning  
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ESTABLISHING RESIDENTIAL DEVELOPMENT ETHICS 
 
1. Housing as a human right  

As a primary development guideline, the City should ensure 
that the human right to housing is essential - i.e., the right to 
live in adequate shelter in security, peace, and dignity.3 To 
achieve this, the demand for housing must be equally reflected 
in the supply. The Long Wharf redevelopment is an 
opportunity to create an urban commons as an anti-
displacement and pro-social way of achieving housing for all.27 
It is a move away from the privatization of space and property 
by adopting decommodified and equitable housing strategies.  

 
2. A new definition for affordable housing  

To ensure true affordability for New Haven’s most vulnerable 
residents, developers should use 30% of New Haven’s median 
yearly income - $37,508 - as the basis to determine affordable 
housing pricing. Currently, developers in New Haven use 
Connecticut’s median income - $62,741 - to determine 
affordable unit pricing.159,30 Additionally, New Haven has a 
yearly eviction rate of 4.05% - twice the national rate, 
highlighting the need for an adjusted affordability formula that 
ensures vulnerable residents can secure housing tenure.72 

 

Average annual household income by census block in greater New Haven in 2020. The 
Long Wharf District (and census block) is outlined in red.  

 
The Greater New Haven Community Index 2019 presents a combination of local, 
state and federal data to analyze wellbeing and economic opportunity in the New 
Haven region. The data shows significant discrepancies between suburban and 
urban neighborhoods on measurements of poverty, income, housing affordability 
burden, life expectancy, employment, health outcomes, education, food insecurity, 
immigration, and more. These discrepancies are deeply intertwined with race.2  
 

The City of New Haven Consolidated Housing and Community Development Annual 
Action Plan is the city’s affordable housing plan. It proposes activities to be funded 
by state and federal programs and grants, including public and affordable housing, 
as well as programs and services to promote neighborhood stability and wellbeing 
within the city (CNHCH).  In an effort to decrease economic segregation in the state, 
Connecticut General Statutes, Title 8, Chapter 126a, § 8-30j now requires every 
municipality in the state to prepare an affordable housing plan at least once every 
five years. Municipalities have until July 2022 to adopt an affordable housing plan. 
The statute encourages suburban towns to adopt inclusionary zoning policies, which 
are currently rare throughout the state.54 
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DECOMMODIFY HOUSING 
 
1. Community land trusts 

The City should explore options to establish a community land trust in new residential 
development(s) throughout the Long Wharf district. The principle of a land trust is to 
take the intrinsic value of the land and endow the community with it, removing it from 
the commodified real estate market. In so doing, tenure is permanently secured and 
residents are protected from speculation that can lead to increased housing prices and 
displacement.21 In most cases, a nonprofit organization or public entity acquires the 
land or building(s) and places it into a trust. At Long Wharf, several lots currently 
owned by the City or the State of Connecticut are potential candidates for the 
formation of a trust because the land is already “paid for.” Once a lot is secured, the 
trust owns the land, never resells, and the homes or units are then sold or rented to 
individuals, families, cooperatives, or businesses. The result is genuinely affordable 
homes based on what people earn. Affordability is rooted permanently in the land itself 
– the housing comes at a lower price initially compared to the market, stays at a lower 
price at resale so that affordability is ensured to the next tenant. Research shows that 
CLTs are effective at providing affordable housing provision, have positive impacts on 
households and communities, and enable wealth-building for low-income homeowners, 
which is achieved through lower purchase prices and affordable loan access.58,154 

 
2. Deed restricted homeownership 

Deed restrictions are a form of shared equity ownership that maintains the long-term 
affordability of a property by legally restricting how it may be used in the future. In 
most cases, a community land trust or housing authority provides an initial mortgage 
subsidy to a homebuyer, and caps are placed on the resale value. Upon resale, property 
appreciation subsidizes the future buyer’s mortgage. It is important to note that deed-
restricted homeownership does not enable homeowners to accrue equity, given the 
restriction on resale value.58 In New Haven, homeownership is often out of reach for 
low-income families. The City in collaboration with Elm City Communities can help 
increase the share of homeowners facing by instating a deed-restricted homeownership 
program. 

 

PUBLIC HOUSING TRUSTS IN TORONTO, ONTARIO 

 

Community Land Trusts are usually instated by a non-profit 
organization; however, public models and hybrid models exist – each 
with its own set of strengths and weaknesses. The Toronto Island 
Residential Community Land Trust was formed in 1993 through 
provincial legislation and is owned by the province. It houses 620 
people in one of Canada’s most expensive housing markets and has 
guaranteed the long-term affordability of its homes. Nearby, the 
Parkdale Neighbourhood Land Trust uses the same public ownership 
concept, but at a larger and more spatially distributed scale. Publicly 
owned community land trusts have been found to reduce strains on 
community capacity by fast-tracking the acquisition of land. They 
also enable greater scale and expansion when public land is readily 
available. At the same time, a public model can potentially reduce 
community autonomy because of its public ownership and the fact 
that political support can vary through changing administrations.123 
Nonetheless, cities with publicly owned vacant land may greatly 
benefit from establishing trusts to increase the share of 
decommodified housing.  
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POLICY GUIDELINES  
 
1. Adopt an inclusionary zoning policy  

The City and redevelopment team should implement a site-wide inclusionary 
zoning policy that would require private developers to set aside a portion of 
housing in new construction at affordable rates, including subsidized housing. 
Currently, New Haven does not have an inclusionary zoning policy, instead 
making it an optional mandate for some developments. An inclusionary zoning 
ordinance was one of the top recommendations from a 2019 report by the New 
Haven Affordable Housing Task Force.30 To encourage equity and a mix of 
neighborhood residents, the development should set a precedent by ensuring a 
large percentage of new residential development is dedicated to public housing, 
affordable housing, and family housing – potentially emulating Montreal’s 20-20-
20 bylaw. This would appropriately respond to citizen concerns about the 
“missing middle” of housing and ensure the most vulnerable groups can access 
new residential development through significant increases in public 
housing.  Additionally, the policy may mandate the inclusion of sheltered 
housing and housing for immigrants to establish a social mix at Long Wharf that 
is reflective of New Haven’s demographic makeup. The outcomes of public 
consultations show that New Haven residents value providing housing for 
vulnerable groups, including veterans and the elderly. Sheltered housing ensures 
that affordable units are reserved for these groups, as well as people experiencing 
housing insecurity and people with disabilities.  
 

2. Density bonusing  
In addition to inclusionary zoning, the City can help increase the share of 
affordable, income-restricted units by offering density bonuses to developers. 
Bonuses such as increased building height and reductions in setbacks allow 
developers to construct more units in exchange for more affordable units.128 
These types of bonuses may be well suited to residential zones throughout the 
district, as the current built form is largely a non-residential blank slate without 
an established character.  

 
 

 
Montreal’s 20-20-20 Bylaw to improve the supply of social, affordable, and 
family housing will come into force on April 1, 2021. Once in effect, 
developers must set aside 60% of units for each housing type (20% social, 
20% affordable, 20% family). For the purpose of the by-law, social housing 
is defined as housing that qualifies for or receives a subsidy from a 
municipal or provincial social, co-op, or community-based housing 
program; affordable housing means that housing sale price or rent does 
not exceed 90% of the established market value; and family housing is 
defined as units with a minimum of three bedrooms and minimum square 
footage requirement, depending on location.11 

 

 

 

Senate Bill 1024 is a proposed bill to reform exclusionary zoning in 
Connecticut. Zoning is currently controlled locally by each municipality in 
the state. The bill, introduced by the nonprofit group DeSegregate 
Connecticut, is aimed at increasing housing supply and diversity, lowering 
housing costs, and reducing sprawl in suburban communities, which 
traditionally have maintained a strict preference for single-family housing. 
It would also redefine the word “character” to mean physical site 
characteristics and architectural context, ensuring that it is not used to 
discriminate against certain groups.62 
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3. Eliminate parking minimums 

It is recommended that the City eliminate new development parking mandates 
throughout the Long Wharf district and beyond. Zoning laws in New Haven 
require new developments to incorporate a certain amount of parking, limiting 
housing construction possibilities.38 Moreover, the American Housing Survey 
found that the cost of parking mandates is passed on to renters, impacting 
housing affordability for urban residents who often do not own a car.158  

 
4. Impact fees for anti-gentrification 

Impact fees are costs that are tacked onto new residential developments to fund 
public improvements. The City of New Haven may mandate the use of impact 
fees for new residential developments on the Long Wharf site to subsidize 
housing for those who need it and to counter gentrification in nearby 
neighborhoods. Impact fees should be assessed on the square footage of a 
building, rather than the number of units.128 The funding generated from impact 
fees can be placed into a subsidy program that is used to preserve housing 
affordability off site, such as the Hill and Fair Haven.  
 

INFLUENCING STATE POLICY  
 
1. Tax exclusionary zoning  

The City of New Haven in collaboration with the state housing authority may 
explore the option to tax towns with less than 10% affordable housing and 
distribute the funds to communities most severely impacted by exclusionary 
zoning, including neighborhoods in New Haven. Unlike most states, property 
taxes fund almost all local services in each municipality in Connecticut, meaning 
that cities with high poverty rates, like New Haven, have remarkably high tax 
rates compared to wealthier suburban towns.68,62 With this increased tax revenue 
that does not burden lower-income communities, the construction of 
affordable housing can become feasible in places like New Haven. At Long 
Wharf, this revenue can go towards establishing community land trusts or 
increasing the share of subsidized housing.  

 

ECO-CUIDAD VALDESPARTERA, ZARAGOZA, SPAIN 

The Eco-Ciudad Valdespartera development is part of a larger research 
agenda to explore water management, energy, building methods and 
typologies, and waste management in the context of state-subsidized 
social housing.137 Social housing makes up 91% of the housing stock, 
with affordable housing rentals and market-rate detached housing 
accounting for the remaining 6% and 3%, respectively. Private 
development of the 600-acre site facilitated the construction of 
residences in a relatively short period. The participation of co-ops and 
outside investors enabled financial feasibility that would not otherwise 
be met by the public sector.131 Rather than a localized town center, the 
development follows a decentralized model of civic gathering spaces. 
Each cluster of housing has adjacent access to a network of community 
centers, open spaces, schools, hospitals, and daycares. The development 
has achieved significant improvements in ecological footprint and has 
provided a model for the organization and legal management of social 
housing.137 The development now houses more than 20,000 people of 
diverse backgrounds and socioeconomic statuses.131 The community 
selects housing candidates through an application lottery to create an 
intentionally heterogeneous community of residents.137 
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Connecticut faces many challenges related to energy and waste 
management. 45% of the state’s housing stock relies on oil or propane for 
space heating. State energy costs per capita are the second highest in the 
nation. 33% of New Haven’s comprehensively measured greenhouse gas 
emissions come from electricity generation. The state has the highest waste 
incineration rate in the country – 86% – creating significant greenhouse gas 
emissions locally. Moreover, climate change exposes grid vulnerability. 
According to the New Haven Climate and Sustainability Framework, “sea level 
rise and extreme weather events, like Hurricane Sandy, can shut down power 
plants and substations, heat waves can stall power transmission, and physical 
distance to grid infrastructure can prevent workers from safely repairing 
equipment.”38 

Current plans at the local and regional scale set ambitious goals to 
increase energy resilience and sustainable waste management. The New Haven 
Climate and Sustainability Framework, Connecticut’s 2020 Integrated 
Resources Plan, and the 2016 Comprehensive Materials Management 
Strategy outline the necessity to reach these targets, but the details of 
implementation remain to be determined. Precedent-setting projects can make 
these technologies and processes legible. Using principles of circularity, the  
 
 

CIRCULAR ENERGY & WASTE SYSTEMS 
 

redevelopment of Long Wharf can serve as a regional model for the 
implementation of highly sustainable and innovative energy and waste 
strategies that ensure these goals are met. 

Selecting the appropriate energy systems at Long Wharf is complex 
– it is not as simple as switching from nonrenewable sources to a singular 
renewable system, like solar. To increase grid resilience, energy production 
at Long Wharf must rely on multiple integrated and renewable sources to 
meet demands. Diversification in energy sources means that if one system 
fails, backups ensure there are never complete system failures or blackouts. 

With these goals and objectives in mind, local and regional 
stakeholders involved with the redevelopment of Long Wharf should aim 
to create a diversified and integrated 100% renewable energy microgrid with 
connections to the city grid. Waste systems can be tied in with energy 
systems to create a holistic management approach. A transition to a 
renewable and integrated microgrid would greatly reduce costs for the 
consumer, create energy independence, increase energy resilience, and 
promote equity through energy affordability. 
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THE LONG WHARF RESPONSIBLE GROWTH PLAN 
 
The Long Wharf plan provides a brief overview of energy production and 
waste management strategies to be considered during the planning 
phases of the project. On the topic of energy, the plan identifies four 
opportunities to increase energy resilience. This includes creating an 
Energy Improvement District, evaluating the potential to create a 
microgrid, incentivizing solar energy production in commercial and 
residential buildings, and setting a high standard for energy efficiency in 
new construction. In terms of materials management, the plan cites New 
Haven’s efforts to become “zero-waste” by reducing the production of 
waste and increasing opportunities for recycling and composting. At 
Long Wharf, this may include a community-wide composting system, 
providing recycling bins and community and green spaces, creating a 
food waste reduction program, encouraging businesses to reduce single-
use packaging. These potential waste management interventions aim to 
achieve net-positive waste on the site, with all waste captured and reused 
on site. However, without a specific process to achieve net-positive waste, 
it is unclear how the plan’s ambitions will come to fruition. Additionally, 
the plan does not mention wastewater (sewage) management and 
treatment. The stormwater management plan suggests creating a closed-
loop water system “to supply all of the area’s water through captured 
precipitation or recycling of water.” The guidelines below build on these 
suggested interventions and provide a blueprint for a sustainable and 
holistic energy and waste management system. 

 

 

 

 

 

GUIDELINE OBJECTIVES  

• Aim for a diversified, integrated, and 100% 
renewable energy microgrid  

• Create regional grid resilience through energy 
storage and flexibility, cogeneration, and 
integration with the existing grid 

• Use principles of circularity to design out waste 
and pollution, keep products and materials in 
use, and regenerate and support natural systems 
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COMPREHENSIVE ENERGY PLANNING 
 
1. Demand reduction  

A primary goal in the transition to sustainable energy production is to 
reduce overall energy demand. Low energy demand lends itself to 
achieving a high proportion of renewable supply. The City and 
redevelopment team should set an aggressive energy demand target, as 
established by many sustainable redevelopment projects around the 
world. To align with precedent projects, this target should be 105kWh 
per square meter per year, or less.77 Demand reduction can be achieved at 
Long Wharf in a variety of ways, such as grid flexibility and energy 
storage. Passive heating and cooling, as detailed in Chapter 3: ecological 
urban architecture, is an example of an energy-saving technique.  

 
2. Supply from a 100% renewable energy microgrid  

The City in collaboration with engineers should aim to create a microgrid 
at Long Wharf by using a diversity of integrated sustainable energy 
systems, independent of the regional energy grid. A microgrid is a 
localized energy system. It usually includes a grouping of distributed 
energy sources, such as solar, wind, biomass, together with energy 
storage of backup generators and load management tools.88 Though the 
microgrid can operate as a separate entity, it should be connected to the 
City of New Haven’s regional grid to provide (1) energy to the city 
during energy surplus and (2) resilience in the event of a system failure.116 

 
 

 
3. Grid flexibility  

Energy engineers should stablish grid flexibility by employing a diversity 
of energy generation and storage strategies. Seasonality and weather 
events make some energy systems less efficient during certain times of 
the year. When solar electricity generation is low in the gray winter 
months, other systems will need to compensate to ensure 100% 
renewable energy generation year-round. Constant renewables, like 
methane and tidal energy, can complement the variability of solar and 
wind.88 An adaptable grid is necessary to ensure resilience if one or more 
systems fail due to weather-related events and other future uncertainties. 

 
4. Energy storage  

Energy engineers should integrate energy storage utilities on site to 
enable the adoption of non-constant renewable energy systems. Energy 
storage utilities conserve energy that is produced during surpluses so it is 
not “thrown away,” and provides an energy backup during periods of 
minimal energy production. As it is recommended that Long Wharf 
employs a variety of distributed energy sources, battery storage in 
residential units and larger facilities on site will enable the successful 
conservation of energy. Traditionally, energy storage in large volumes has 
been overlooked. Fossil fuel-based energy production has instead relied 
on the intensification of power generation during demand surges, 
causing substantial pollution.88 

 

 
 

Connecticut General Statutes section 16a-3a requires that the Department of 
Energy and Environmental Protection (DEEP) prepare an Integrated Resource Plan 
every two years. An Integrated Resource Plan (IRP) is an assessment of the future 
electric needs and a plan to meet those future needs and considers supply, 
demand, conservation, efficiency, as well as clean energy transition. The 2020 
Integrated Resources Plan focuses on “pathways to achieve 100% zero-carbon 
electric sector by 2040.”51 The redevelopment of Long Wharf must adhere to high 
sustainable energy goals to help the state reach this target.  
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RECOMMENDED ENERGY STRATEGIES  
 

1. District heating and cooling  
It is recommended that the City work with energy engineers to 
establish a District Energy System – i.e., networks of hot- and cold-
water pipes that supply heating and cooling to a grouping of 
buildings. The system is more efficient than each individual building 
having its own boilers and chillers.78 District energy can come from a 
variety of sources; examples include a biomass cogeneration plant, 
geothermal or seawater heat pumps, solar arrays. Heating or cooling 
is delivered from the central source to homes, offices, and 
commercial establishments.99 

 
2. Cogeneration 

Regardless of the energy generation source, the central plant should 
employ cogeneration to capture residual heat and distribute it to 
buildings. Also known as combined heat and power (CHP), 
cogeneration puts waste energy produced during electricity generation 
to work for thermal heating at or near the site, or for use in district 
heating and cooling.88 Engineers and City Planners should site a 
cogeneration plant at an inland location in the Long Wharf site, 
potentially near existing power resources near the railyard.   

 

The MIT Cogeneration Plant produces electrical and thermal power simultaneously. 
The project involved adapting an existing natural gas power plant to capture residual 
heat for spatial heating and cooling purposes.112 

 

 

The New Haven Climate and Sustainability Framework sets a goal to reach 
carbon neutrality by 2050. The framework proposes goals and actions on 
the topics of energy and materials management to increase sustainability 
and adapt to climate change. This includes energy demand reduction 
strategies, ways to achieve a greater share of renewable energy production, 
implementing city-wide zero waste programming and pay-as-you-throw 
program, and improving recycling and composting opportunities.38 
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POTENTIAL ELECTRICITY GENERATORS  
The following energy generation strategies are suited to the Long Wharf context but 
should be examined more deeply by the City in collaboration with energy consultants 
to determine the most cost-effective and sustainable strategy. The end goal is to ensure 
electricity demands on site can be met by a certain combination of the following 
supply strategies. Structural designers and engineers should model for building energy 
performance to estimate demand and determine the appropriate combination of 
renewable energy systems.77 

 
1. Geothermal heat pump 

Assess the potential to install a geothermal heat pump beneath the Long Wharf 
district. Geothermal energy depends on heat, an underground reservoir, and 
water or stream to lift heat up to the surface and produce electricity.88 New 
Haven lies atop a stratified drift aquifer. A 2012 study by the Massachusetts 
Geological Survey identified deep geothermal resource potential in 
Connecticut. The study found high heat production value lying beneath New 
Haven’s surface.79 Geothermal energy shows great promise in the state and is a 
constant renewable. State programs currently subsidize geothermal installations 
for homeowners. The Long Wharf project is an opportunity to scale up 
geothermal production in the state. A heat pump should be sited next to 
present day power infrastructure in the Long Wharf site. 
 

2. Methane digester  
A methane digester leverages naturally occurring microbes present in organic 
waste to transform this waste into biogas (an energy source) and digestate 
(compost fertilizer).88 Agricultural waste, food waste, and human waste can all 
be used to create biogas (a combination of methane and carbon dioxide). 
Biogas can be purified further into a product akin to natural gas. Though the 
process is generally regarded as a sustainable technology, biogas does produce 
some quantity of greenhouse gas emissions when burned.160 A methane 
digester plant can be paired with wastewater (sewage) treatment on site. The 
plant should be sited away from residential zones, potentially underground, to 
allow for more usable human-oriented space at the site. 
 

 

BO01’S RENEWABLE ENERGY MICROGRID 

 

Bo01 in Malmö, Sweden uses wind and geothermal energy (ground and seawater heat 
pump plus solar) to produce noteworthy energy surpluses. It is one of the only 
sustainable developments in the world to have achieved 100% renewable energy 
production. The expansive site overlooks the Oresund Strait and is fully exposed to 
coastal weather elements. As such, its infrastructure, both on land and in the sea, is 
hardened to extreme conditions. Its location also features several favorable renewable 
energy production elements: good average annual wind speed, favorable solar radiation, 
and seawater and groundwater aquifers, which produce heat. This enables a 2-megawatt 
wind turbine to produce electricity for all residential units and the heat pump, which 
provides hot and cold water to the district. Solar panels provide additional energy for 
the site. Space heating comes from the heat pump, which extracts heat produced from 
the aquifers. In the summer, heat from buildings is extracted and stored in the aquifer, 
later to be uptaken by the heat pump for wintertime heating. Cold extracted from 
buildings in winter is stored in the aquifer until summer when the heat pump then 
delivers cooling to the buildings. Waste management at Bo01 was developed in tandem 
with the City of Malmö. This includes a plan to minimize material use, reuse materials, 
and recover energy from and residual products during the construction phase and in 
consumer households. Sewage is treated at the city’s plant, which removes sludge and 
converts it into biogas through anaerobic digestion. The biogas is then used for cooking 
and electric generation. An on-site stormwater management system is composed of 
habitat-rich and ecologically significant retention ponds and canal that double as an 
urban amenity greenspace.77  
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3. Biomass  
Energy derived from biomass is an imperfect solution, as it is an 
emission-intensive energy strategy justified through carbon offsets. 
It harvests carbon present in plants (usually managed timber 
forests), burns the carbon for energy, and replenishes the forest to 
sequester carbon that has been emitted. The northeast United States 
has rich timber resources, which could enable a local and sustainable 
harvest. The Long Wharf project should assess whether biomass is 
the most suitable central power plant option against geothermal and 
methane digestion. 
 
 

 
 

 
SUPPORTIVE RENEWABLES FOR MICROGRID RESILIENCE  
The following energy strategies should be assessed by energy planners and 
engineers for their feasibility in various locations in and around the district.   
 

1. Microturbines  
Microturbines are increasingly being integrated with the built 
environment, like tall buildings and skyscrapers, to take advantage of 
steadier winds.88 Their design can differ significantly from a traditional 
windmill and can be designed as a seamless or artistic element in 
building structures. In Long Wharf, several turbines can be integrated 
into taller residential buildings to provide energy for residential units 
or other renewable energy systems, like geothermal heat pumps.77 

 
2. Rooftop solar  

Mandate the installation of solar arrays atop new and retrofitted 
buildings throughout the district. Long Wharf currently boasts the 
largest solar array in the state, atop IKEA, which generates half of the 
building’s energy. New residential and commercial construction and 
existing building anchors, like the Pirelli building, should incorporate 
solar arrays. Installation should make use of state programs, like 
Solarize CT, Energize CT, and Commercial Property Assessed Clean 
Energy, to subsidize installation costs.38 

 

3. Tidal 
Tidal energy harnesses natural oceanic flows to generate electricity. 
Increasingly, tidal turbines are being adopted by municipalities as an 
out-of-sight and constant source of energy, which does not require 
energy storage. The northeast coast of the United States is identified 
as having significant tidal energy potential.88 Though marine 
technologies, like tidal turbines, are still developing, a tidal turbine 
system could be well suited to locations in New Haven Harbor.  

 
 

Three tidal turbines being lowered from a barge into New York City’s East River in 
2020 as a part of a pilot project to diversify the city’s renewable energy grid 
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WASTE MANAGEMENT STRATEGIES  
 
1. Construction waste reduction and reuse 

The City should establish a redevelopment policy to reduce materials used 
during construction, decrease demolition through adaptive reuse and 
heritage preservation, and divert materials for reuse or recycling. 
Development companies that process and reuse materials on site can 
drastically reduce carbon emissions and contribute toward a circular 
economy on site.163 

  
2. On-site composting  

The City should ensure that all organic waste and materials are diverted to 
district composting systems. Developers and architects can incorporate 
food waste vacuum systems at designated collection points, like the 
market district, and a food waste disposal system at each kitchen sink.77 
This may also involve a partnership with the existing local composting 
operation in New Haven, Peels & Wheels, or a larger industrial facility in 
the state to deal with district compost. Community gardens should also 
include a smaller-scale composting system for use on-site. If brought to a 
larger scale, composting can incorporate a heat recovery system for space 
heating needs in residential and commercial buildings. 

  
3. District wastewater treatment plant  

For district wastewater and sewage treatment, it is recommended that the 
City and engineering team construct an anaerobic water treatment plant 
on the Long Wharf site. This system can be paired with methane digester 
technology to produce energy, if needed. This system might be modeled 
after Dockside Green’s treatment plant, which uses anoxic respiration, 
aeration, ozone, and UV light treatment to purify water and sludge. 
Reclaimed water is used in greywater systems (e.g. toilets) and sludge is 
treated to be reused as compost.115 The Dockside Green plant blends 
seamlessly in the built form. Long Wharf could site its plant next to 
existing transportation and electrical facilities. 

 
4. Water recycling  

To conserve water and encourage circularity in the waste management 
plan, the City should establish design and development mandates for the 

WASTEWATER TREATMENT AT DOCKSIDE GREEN 

     
Dockside Green is a LEED Platinum-certified redevelopment. Sustainable waste and energy 
infrastructure, which includes a district wastewater treatment plant, irrigation, and stormwater 
management system, and a district energy system, are a superior example of fully integrated and 
localized energy and waste management. These systems are lauded for their level of innovation, 
which balanced site constraints with high sustainability aspirations. The wastewater plant receives 
raw sewage from the site, filters it through a two-millimeter screen, and then purifies the water 
through anoxic respiration, the use of naturally occurring organisms, and aeration. Afterward, the 
water exceeds tertiary treatment standards, but it is then treated with ultra-violet light and ozone 
to ensure health standards are met. 80% of the reclaimed water is sent through high- and low-
pressure systems to supply irrigation, greywater toilets, and the constructed waterway that runs 
between residential buildings. Waste from the screens is sent to the landfill and the remaining 
compost is pressed into bricks and reused in landscaping. The treatment center structure is housed 
three stories underground, saving valuable floor space ratio density. The treated water almost meets 
Canadian drinking water standards, except for salinity, and sludge production is minimal and 
produces little odor due to the ozone gas treatment and ultra-violet light. Dockside Green has a 
reciprocal treatment failure agreement with the City of Victoria to provide resilience if either the 
city pump fails, or Dockside Green’s storage capacity is exceeded. Energy for the site is produced 
in the district heat and hot water plant. Wood waste sourced off-site is converted into syngas (mix 
of carbon monoxide, carbon, dioxide, and hydrogen) via pyrolysis in a gasifier converter. The wood 
waste is then converted into charcoal at very high temperatures and is combusted to create steam 
for the hot water boiler. Hot water is distributed throughout the district for hot water and electricity 
needs. The waste heat produced from electricity generation is reused used for space heating and 
cooling in residences and other structures on site.76 
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4. Water recycling  

To conserve water and encourage circularity in the waste management plan, 
the City should establish design and development mandates for the capture 
and reuse of water. Water captured and purified from the wastewater 
treatment plant and rainwater collection systems should be used for 
greywater, irrigation, water-based landscape elements on site.  

 
5. Industrial ecology system 

It is recommended that the City of New Haven establish an industrial 
ecology system for the various manufacturing and commercial tenants on 
the Long Wharf site. Industrial ecology aims to eliminate waste and the 
continual use of resources by redirecting these materials back into the 
supply chain in a more circular flow. Industrial systems can operate more 
like natural ecosystems by turning useful material or energy into forms that 
be used by another organism or entity.67 At Long Wharf, the establishment 
of an “eco-industrial park” would involve collaboration between multiple 
manufacturing and service industry businesses on site to generate a more 
circular economy. Examples of this include shared facilities for logistics, 
shipping and receiving, shared parking, green technology purchasing 
blocks, and eliminating materials from the system that upset the flow or 
reuse of its components.67 Cities throughout the world have successfully 
implemented in certain districts, including Kalundborg in Denmark and 
Burnside Park in Halifax, Nova Scotia. At Burnside Park, the consolidation 
of transportation facilities and common user facilities has improved 
efficiency and sustainability in the city’s economy.40 

 

The 2016 Comprehensive Materials Management Strategy: 
Connecticut Solid Waste Management Plan sets a goal to reach 60% 
solid waste diversion by 2024. The plan identifies anaerobic 
digestion as a significant tool in helping to reach the target by 
diverting at least 300,00 tons that would otherwise be disposed of 
via traditional waste-to-energy or landfill.  
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SUSTAINABLE TRANSPORTATION SYSTEMS 
New Haven faces great challenges related to transportation and access. 

27% of the city’s greenhouse gas emissions come from transportation, New 
Haven county has one of the highest annual mortality rates from ozone 
pollution on the east coast, and low-income neighborhoods of color adjacent 
to highways face the highest levels of asthma in the state.4,38 Almost 30% of 
New Haven households are car-free – usually not by choice. In some low-
income neighborhoods, the carless rate increases to over 60%, compared to 
19% in affluent neighborhoods.38 Most entry and mid-level jobs have spread to 
the suburbs, despite the fact that the majority of low-income adults live within 
the city. As a result of gaps in regional public transit, long-term joblessness 
among lower-income New Haven residents has reached all-time highs.1  

An equitable mobility strategy at Long Wharf must leverage sustainable 
transportation systems to counteract challenges related to equity, access, and 
environmental justice. In many communities, transportation enhancements 
occur in conjunction with economic development agendas. While increased 
investment can deliver efficient transportation systems for new and existing 
residents, it can also result in increased real estate speculation in vulnerable 
communities.150,9  
 

The transportation portion of the Long Wharf Responsible Growth 
Plan relies heavily on transit-oriented development to support the city’s 
goal to bolster “smart” growth in New Haven, as the site’s direct 
proximity to Union Station and some of the busiest rail lines in North 
America is viewed as an economic lifeline. While creating efficient 
connections to economic powerhouses supports the financialization of the 
Long Wharf redevelopment, decision makers at the local scale must 
consider whether prioritizing investment and economic growth and 
attracting wealthy newcomers should take precedent over local concerns 
for housing justice, climate action, and community health and wellbeing. 

A responsible transportation strategy considers the long-term by 
planning for carbon-free mobility and challenges the notion that 
transportation should serve economic efficiency, rather than people. At 
the local scale, the Long Wharf site should enhance accessibility through 
targeted investments in spatial quality.   
 



 

 54 

 

 

 

 

 

 

 

 

 

 

THE LONG WHARF RESPONSIBLE GROWTH PLAN 
 
Mobility is a central focus of the Long Wharf Responsible Growth 
Plan. The site currently contains a mix of uncoordinated land uses 
and a considerable amount of impervious surfaces. Roughly 60% of 
the site is made up of surface parking lots. The plan aims to create a 
series of five walkable districts connected by a multi-use parkway 
from Hallock Avenue to Sargent Drive, allowing for efficient travel 
across the district. The city will leverage the site’s proximity to Union 
Station to create transit-oriented development (TOD), consisting of 
new residential buildings and public amenities, as well as hotel, 
retail, office, and research spaces. A new pedestrian tunnel 
underneath the rail yard will provide direct access to the Hartford 
Line, Shoreline East, and Metro North commuter rail services from 
Union Station. The plan includes a trip generation analysis, 
conducted by a consulting group, to determine the anticipated 
number of vehicle trips at full build-out. This analysis helped 
determine the roadway network, which fundamentally prioritizes 
efficient travel for motorists to and from the site, rather than 
comfortable pedestrian and bicycling environments within the site. 
The new parkway is set to include the provision of a new shuttle bus 
route that connects each neighborhood to the Harbor District and 
will integrate car-sharing into the built form through numerous 
designated pick-up/drop-off zones. Several new interior and local 
streets are planned; however, none are car-free. Though the plan 
incorporates a “complete streets” design for new and existing 
roadways, the roadway hierarchy and explicitly stated approach 
does not limit vehicular access, which could ultimately limit safe and 
comfortable human experiences with space.  

 

 

 

 

GUIDELINE OBJECTIVES  

• Prioritize socially and ecologically supportive 
transportation strategies and infrastructure, rather than 
single occupancy vehicles  

• Redesign the street network to enhance spatial quality and 
improve opportunities for active transportation 

• Use a systems approach to influence a shift in regional 
spatial organization and transit infrastructure 

 

 

Proposed roadway network in the Long Wharf plan area. New “local” parkways 
prioritize efficient automobility.  
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KEY MOBILITY STRATEGIES 
 
1. Equitable Transit-Oriented Development (TOD)  

Transit-oriented developments have been found to contribute toward high 
quality of life indicators for residents and society, including lower rates of 
obesity, cardiovascular disease, asthma, driving, pollution, poverty, and 
unemployment. However, these developments are often not 
socioeconomically inclusive.9 As a result, it is critical that the City enacts 
local policies to achieve equitable access to TOD at Long Wharf so that all 
low-income residents and residents of color can pursue and realize the 
positive livability and health outcomes associated with these developments. 
Housing affordability (as detailed in the Housing Affordability chapter), 
low- and middle-income job creation, and affordability of transit are critical 
to achieving this. 
 

1. Integrated active transport and public transport  
Site planners and developers should integrate sustainable transportation 
modes and should be aimed specifically at facilitating seamless and multi-
modal transport within the district and beyond.157 Examples include 
providing ample bike parking and micro-mobility options, like bikeshare 
stations, next to transit stops, incorporating separated cycle tracks and 
pedestrian paths into the built environment, siting schools and community 
centers next to pedestrian and bicycling networks and facilities, and 
encouraging shared vehicle operators (e.g. Zipcar) to locate facilities 
adjacent to transit stops.157,55 

 
2. Prioritize non-motorized transport locally 

Transit planners should design the mobility plan in a way that encourages 
bicycling and walking trips within the plan area and to locations elsewhere 
in New Haven. By raising the attractiveness, safety, and security of walking 
and cycling, residents of Long Wharf will be more apt to choose these 
modes for short trips. As a result, residents can directly benefit from the 
role of active transport in decreasing pollution and encouraging human 
health and wellbeing.157 

 

 
4. Balance spatial quality with efficiency 

At the block-by-block scale, planners and developers should ensure 
spaces are welcoming and accommodating for pedestrians, bicyclists, 
and transit users. Traditional transport planning has focused on traffic 
flows, as demonstrated by the Long Wharf Plan. A more sustainable 
approach focuses on human-centered design. Mobility systems and their 
supportive infrastructure should create welcoming, attractive, and safe 
environments at the human scale.157 Examples of aesthetic 
considerations include bicycling and pedestrian greenways that double as 
biodiversity corridors through extensive plantings, separated bike paths 
with medians containing a tree canopy, pedestrian bridges across busy 
boulevards that replace long crosswalks, using natural construction 
materials for transportation infrastructure such as permeable pavers, 
ensuring transit stops and buses are clean, and designating bus-only 
lanes to improve user experience. 
 

 
 

The 2018 Connecticut Statewide Long-Range Transportation Plan is a 
federally mandated policy document that outlines actions to address state 
transportation issues and needs. Transit-oriented development is 
underscored as a key strategy to advance smart growth and mixed-use 
planning in the state, as well as reduce energy demand and emissions. The 
plan identifies potential funding mechanisms that could be used to 
implement transportation improvements.   
 
 
The Connecticut Active Transportation Plan provides guidance for 
municipalities to help plan and develop walking and bicycling networks and 
facilities as a key component of the state’s transportation system. Urban 
centers like New Haven are identified as being central to the development 
of cycling networks.  
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PARKING POLICY IN PARIS, FRANCE 

 

 

 

 

 

 

 

 

 
The imagined future of Parisian streets, as illustrated by Paris En Commun – a political group 
conceptualizing innovative solutions to Paris’s modern equity, health, and environmental 
challenges.124 
 
Paris has become a leader in efforts to promote sustainable parking strategies. It began 
when the municipal government identified easy access to parking as a major factor 
influencing people’s daily mobility choices.101 In 2020, the city announced it would remove 
half of its 140,000 on-street parking spaces to increase sustainability, improve air quality, 
and increase the number of people-oriented streets. The remaining parking spaces will 
give priority to residents and businesses, as well as people with disabilities. In place of 
parking, the city is currently consulting residents on design possibilities for the freed-up 
space. Potential improvements include more trees and gardens, vegetable plots, food 
composting areas, children’s playgrounds, bicycle parking, and hygienic public toilets.110 
Additionally, Paris aims to have 100% cyclable streets by 2024 as a means to achieve the 
“15-minute city.” Additional strengths include France’s federal policy which prevents 
developers from providing more than one parking spot per housing unit, which is reduced 
to 0.5 when the building is within 500 meters of a transit station.157 
 

3. Transit supportive parking policies  
The City of New Haven may implement the following strategies in 
coordination with other municipalities and the Connecticut Department 
of Transportation: 

o Reduce square footage devoted to parking garages, as proposed in 
the Long Wharf Plan, and reallocate the space for housing or 
greenspace. The parking structures that must be built should be 
treated with architectural elements that make them 
indistinguishable from the surrounding built form. Garages 
should be readily adaptable for reuse if/when they become 
obsolete. 

o Eliminate parking minimums for new and existing development. 
Bicycle parking above the requirement may be used to support 
reductions in parking requirements. 

o Reduce space currently dedicated to street parking and replace it 
with wider sidewalks, separated bike paths, rain gardens, and 
other biodiversity interventions. 

o Establish a baseline rate for street parking tariffs within the 
district as a means to fund free shuttle service. 

o Expand park-and-ride facilities outside New Haven, adjacent to 
transit stops, to combat single-occupancy vehicle commutes. 

o Expand the New Haven zonal parking program, which assigns 
variable parking rates to certain areas, depending on demand. 

 

 

The CT2030 Plan is Governor Ned Lamont’s 10-year transportation plan 
to generate quicker, more efficient travel throughout Connecticut. Of 
the $21.1 billion spendings foreseen by the plan, $14.2 billion will go 
toward widening highways and improving bridges and $7.1 billion will 
be invested in public transit systems. The plan’s funding structure is 
counterintuitive to the state’s goals to reduce vehicular trips, cut 
emissions, and increase public and active transportation modal shares. 
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RECOMMENDED TRASNPORTATION INTERVENTIONS 
 
1. Electric vehicle charging stations 

Transit planners should incorporate electric vehicle charging stations 
throughout the district, particularly in residential zones and areas next to 
amenities, like greenspace. Charging stations should be sited next to on-
street parking. Planning for charging station locations should involve the 
producers of electric vehicles to ensure adequate infrastructure is available 
for users.  
 

2. Reduced-emissions zones 
Reduced-emissions zones are location-specific areas in which access is 
restricted due to the emissions of certain road vehicles. The World Health 
Organization reports that 9 out of 10 people breathe air that is considered 
dangerous, resulting in premature death and negative health outcomes. 
Evidence shows well-designed low-emission zones reduce toxic air 
pollution by up to one-third.120 Within the Long Wharf District, reduced 
emissions zones should be implemented in areas where people recreate and 
relax, such as outdoor dining facilities, parks, and other greenspaces. The 
City of New Haven should designate these zones based on the location of 
parking facilities and site plans. 
 

3. Micromobility and sharing options 
Building on New Haven’s effort to provide affordable and sustainable bike 
sharing, the City may assess the potential to provide additional 
micromobility options, such as scooters and electric bikes. It is 
recommended that this effort be paired with education campaigns or user 
agreements, which ensure users comply with city bylaws related to safety 
and speed limits, the Americans with Disabilities Act, and designated travel 
lanes (streets, bike lanes, and multi-use corridors, rather than sidewalks). 
Micromobility stations should be located within each new segment of the 
district, next to Union Station, and at Long Wharf Park. 

 
 

 
4. Free district shuttle 

It is recommended that the City coordinate with CT Transit to ensure the 
new district shuttle line is a free service. Parking tariffs within the district 
may be used to fund this service. 
 

5. Bicycling infrastructure 
As detailed in the mobility portion of the Long Wharf Responsible 
Growth Plan, extensive bicycle lanes and paths are planned for the district. 
Wherever possible, transit planners should prioritize the implementation of 
separated bike paths to reduce contact with vehicles and increase safety for 
bicyclists. Additionally, it is recommended that the district include a bicycle 
co-op, similar to the Bradley Street Bicycle Co-op in East Rock, to provide 
a designated community space for residents to repair or purchase bikes. 
 

6. Bicycling networks to the suburbs  
New Haven has a small but active share of bicycle commuters coming 
from the suburbs; however, the current roadway network from these 
towns to New Haven does not support bicyclists.170 It is recommended 
that municipalities within New Haven County form a working group to 
coordinate regional bicycling infrastructure improvements and increase the 
share of bicycle commuters coming from suburban towns. This process 
should build on the work of the Farmington Canal Rail-to-Trail 
Association and Shoreline Greenway Trail, Inc. to fill in gaps in proposed 
networks and create new routes to the northeast and west of New Haven. 
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7. Rethink street network 

Transit planners and developers should increase the number of car-free streets in the 
district and incorporate more grid-like streets, rather than long boulevards. Though the 
proposed new parkway incorporates “complete streets,” by design it prioritizes efficient 
travel for automobiles across the district. As a result, the parkway facilitates higher speed 
travel for automobiles, making it less hospitable for pedestrians and bicyclists. As an 
alternative, efficiency should be prioritized for active travel and public transit, rather 
than vehicles. 
 

8. Streetcar  
The City of New Haven in collaboration with a consulting team may assess the potential 
to implement a district streetcar system, which could be extended throughout the city of 
New Haven. This would involve redirecting cars away from city street arteries and 
replacing them with electrified streetcar transit. In the late 1800s and early 1900s, trolley 
streetcars were the primary means of transportation local and regional transportation for 
the New Haven area. Alternatively, the City may assess the feasibility to increase funding 
for CT Transit to improve local and regional bus route coverage and frequency. 
 

9. Intelligent transport systems 
On the Long Wharf site, public-private partnerships can act to improve the 
sustainability and efficiency of mobility systems. Advancements in smart mobility 
technologies have enabled cities to improve infrastructure for active travel modes, 
reduce road traffic on local streets, improve parking management, adapt roads and travel 
needs depending on travel demand, improve public street space, and improve the 
sustainability of urban freight traffic.157 Partnerships between the city and private 
companies will ensure that the city can set guidelines and boundaries to avoid missteps 
and ensure equitable access.75 

 
10. Capping I-95 

As mentioned in the landscape chapter, capping a section of I-95 would enable greater 
and safer access to the waterfront. This pedestrian overpass would be an important step 
toward creating human-centered, rather than auto-centric urban environments. 

 

Though the City of New Haven has made a concerted effort to 
increase bicycling infrastructure over the past 10 years, 
significant gaps remain, most bike lanes are inhospitable and 
unsafe for bicyclists, and numerous multi-lane one-way city 
streets give preference to rapid automobility. In nearby suburban 
towns, there are no bike lanes and extremely limited networks of 
shared-use trails.  
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TRANSPORTATION AT DOCKSIDE GREEN 

Dockside Green has achieved an aesthetically appealing district mobility 
system through a recognition of the importance of place and providing 
connections to natural amenities. The creation of the “Blue-Green 
Spine” accompanies the natural beauty of the waterfront by creating a 
second layer of water access. It is comprised of an internal waterway and 
accompanying path, which created a natural buffer between residential 
and commercial uses. It runs the entire length of the development and 
contains extensive wetland plantings, native vegetation, and small respite 
areas. The waterway reduced irrigation needs for what would otherwise 
be underutilized intermediate zones between buildings and honored the 
heritage of the site by mimicking the mix of natural waterways and inlets 
that are abundant throughout Victoria. These features all provide 
efficient active mobility to other multi-use paths in the city and the 
amenities of downtown.76 Dockside Green also features several 
progressive parking strategies. Straying from the city zoning bylaw, 
parking was reduced by 33%, 50%, and 60% for restaurants, residences, 
and bars, respectively. Bike storage facilities were provided for at least 
15% of residences, bike racks and shower facilities are present in 
commercial, office, and industrial spaces, and the district has its own car-
sharing program. Additionally, the district includes extensive pedestrian 
and bicycle paths that are removed from car-oriented streets and limited 
visitor parking spaces. The intentional lack of single-family dwellings on 
the site is intended to decrease patterns of sprawl that facilitate 
automobile use and decrease a sense of community.76 

 

LONG-TERM PLANNING FOR ACCESSIBILITY 
 
1. Recentralization  

Recentralization describes a process by which the urban core becomes denser and a 
more desirable place to live as a result of gains in equity, sustainability, and wellbeing. 
Increasing densities in the urban core as a part of a regional growth strategy 
counteracts suburban sprawl and car dependency, providing social and environmental 
benefits. Connecticut has significant established suburban sprawl, substantial car 
dependency, and stark wealth disparities from cities to suburbs. Regional political 
initiatives to densify New Haven through infill development at Long Wharf can 
counteract unsustainable suburban growth by attracting the middle class back to the 
urban core. This process can also increase transit ridership among diverse 
socioeconomic backgrounds, as is the case in many Canadian and European cities.156 

 
2. Transition to post-carbon mobility  

Traditional transport planning has focused on the creation of short-term and medium-
term plans that tend to be fixated on current transportation innovations and correcting 
prior infrastructural mistakes. A more sustainable approach recognizes that these plans 
should be a part of a long-term vision or strategy.157 Planning for mobility at the Long 
Wharf site must encourage transformative change in the areas of accessibility and 
quality of life, social equity, public health, and environmental justice. Devoting more 
space to public amenities, greenspace, natural areas, and transit should take precedence 
over accommodating vehicles, as a transition to truly sustainable transportation systems 
will provide innovative mobility solutions beyond automobility.106 

  
3. 15-minute city  

The 15-minute city concept describes the accessibility of everyday services within 
walking distance, rather than cross-town mobility. Where present, limited travel is 
required between housing, offices, restaurants, parks, hospitals, and cultural amenities 
to provide gains in livability. Portions of New Haven already fulfill the 15-minute city 
concept – mainly in areas close to downtown. The city should establish a 15-minute 
city development standard in the Long Wharf District by designing for a mix of uses 
and amenities on site.  
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A SMART CITY FRAMEWORK 
The new Long Wharf can serve as the center of innovation in New 

Haven and the wider region. As stated by the Long Wharf plan, smart city 
planning and innovation are envisioned as a driver of New Haven’s economic 
growth and success. While innovations in information and communications 
technology (ICT) can provide important services on site, it is preeminent that 
these enhancements in service provision and efficiency are applied ethically. 
Smart city practices, like big data analytics and management, convening the 
knowledge and expertise of key area stakeholders, and engaging the community 
with democratic and service platforms can all contribute toward a more 
sustainable and equitable community when balanced with non-technical ways of 
understanding the urban ecosystem.82 

Currently, the City of New Haven lacks an official smart city framework 
or entity. Despite the presence of notable knowledge economies and 
institutions, including Yale University, the local government and its institutions 
have yet to officially combine forces toward the development of smart city 
technologies. That said, the City has demonstrated interest in smart 
transportation technologies through participation in the U.S. Department of 
Transportation’s Smart City Challenge, through which the City detailed smart 
 

mobility solutions to solve issues with congestion and efficiency, transit use 
and connectivity, and parking.147 Contests like the Smart City Challenge allude 
to the immense potential of smart city applications on the Long Wharf site and 
the broader community.    

At Long Wharf, local actors must be focused on generating a multitude 
of societal benefits through a holistic understanding of urban processes. It can 
also serve as an incubator site to re-envision current conceptualizations of 
smart city technology. Essentially, smart city technology can be applied to 
every major topic area of these guidelines. The City and developers must be 
equipped with the right set of tools to apply advances in sustainability and 
green technologies effectively, as well as deploy ICT justly as next-generation 
infrastructure and services.10  

This chapter aims to facilitate the dialogue between city leaders, the 
private sector, community groups, and other key stakeholders to develop 
circular strategies and make use of ICTs that drive positive change. The 
Innovation District should be multi-faceted; its proposed physical 
improvements should be accompanied by digital enhancements that increase 
equity and a sense of belonging in this new community.  
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GUIDELINE OBJECTIVES  

• Blend technical and nontechnical perspectives to 
provide a strategy for the ethical use of smart city 
technologies  

• Use smart city applications to enhance 
democratic processes and service provision 

• Centralize ICT monitoring of energy, waste, and 
other intelligent infrastructure to promote 
environmental sustainability  

 

 

THE LONG WHARF RESPONSIBLE GROWTH PLAN 
 
According to the plan, the Long Wharf has the potential to be New Haven’s 
Innovation District - a place built on smart and resilient public infrastructure, 
offering alternate types of environment with room to grow and change. The 
plan identifies this strategy as being successful in places like San 
Francisco’s Mission District, Boston’s Seaport District, and Kendall Square 
in Cambridge. The proposed Innovation District will feature a “tech village” 
with pavilions and small incubator structures that can provide space for 
start-ups associated with ASSA ABLOY, the existing building anchor of the 
site focused on manufacturing and security systems. The site will also 
include increased open space in place of surface parking lots and 
recreational amenity space. Transportation Oriented Development (TOD) 
and smart mobility services are discussed in the plan as smart 
transportation strategies that will facilitate growth in the wider community. 
Unlike the preceding chapter topics, “smart” growth and technology were 
not identified in the community workshops and public consultation process 
that the City conducted prior to drafting the plan. Instead, this is a strategy 
identified by the plan creators and the City of New Haven as being 
imperative to achieve responsible growth. Although an Innovation District 
has the potential to advance collaboration and entrepreneurship in the 
community, the City must first and foremost use technological innovation 
to create a more democratic and egalitarian community. The following 
guidelines thoughtfully blend technical and nontechnical perspectives to 
provide a strategy for the ethical use of smart city technologies.82 
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SMART GOVERNANCE  
 
1. Centralized ICT monitoring  

For all smart technologies on site, a centralized hub should monitor 
infrastructure functions, diagnose problems, and enact resolutions as 
necessary. The City should establish the hub as a governing entity that 
monitors all transportation, energy, waste, and water systems on site. For 
example, the wastewater treatment plant should use smart sensors and early 
warning systems to detect contaminants in the water and monitor changes. 
These sensors can measure water acidity, chlorine, heavy metals, and other 
chemicals and alert human operators when problems arise.24 This hub should 
be located within proximity to the infrastructure that it monitors. 
 

2. Enhance service provision and public participation with  
blockchain technology 
Public online forums and platforms can centralize key services and 
democratic processes within the Long Wharf district. In New Haven, 
established platforms like SeeClickFix facilitate problem-solving and the 
resolution of planning issues at the neighborhood scale. This concept can be 
expanded by encompassing additional administrative and democratic 
processes on site, including planning, budgeting, and problem solving. 
Increasing community involvement with legislative processes conducted by 
the New Haven Board of Alders through the use of accessible online 
platforms can increase public participation for those who are apt to use 
digital technologies. Research has shown that blockchain platforms can 
improve public service delivery and operation, making them more efficient, 
flexible, and transparent.119 

 
3. Cybersecurity  

Cyber-attacks intended to manipulate or disable ICT systems are a growing 
issue. In response, it is recommended that a third-party security company 
oversees ICT platforms at Long Wharf to detect any anomalies and prevent 
data breaches.8 

 
 

See Click Fix is New Haven’s online service request platform. 
Broken pedestrian signals, fallen trees, illegally parked vehicles, 
drainage issues, signage requests, recycling pick-ups, and roadkill, 
are a few examples of recent service requests. Nearly 90,000 
requests have been resolved since its inception.  

 
4. Data collection, surveillance, privacy  

Data is not neutral, and therefore it must only be handled in a way that does 
no harm. Methods of data collection, its ownership and storage, and the 
ways in which it is used and analyzed have implications for the welfare of 
particular groups of people. The framing of data as neutral can serve to 
legitimize the marginalization of people and processes deemed unproductive 
in an economic context.98 At Long Wharf, it is recommended that the City 
establish a local policy to protect against the corporate surveillance of people 
through data collection and ensure that citizens’ rights are respected. Because 
individuals and communities are vulnerable to the localized actions of large 
corporations, any data collected at Long Wharf should be managed by a 
public agency, rather than a private firm. 

 
5. Equitable access to innovation 

While the Long Wharf Responsible Growth Plan aims to attract new 
residents and economies to New Haven by increasing space dedicated to 
innovation incubators and smart technology, the City should prioritize 
existing residents’ access to these spaces. Programming between the City of 
New Haven and the proposed Innovation Hub can increase community 
involvement in this district, ensuring that the space is not exclusionary. 
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MaRS DISCOVERY DISTRICT, TORONTO 

 

MaRS is North America’s largest not-for-profit innovation hub. Based in 
downtown Toronto, it leverages the proximity of leading-edge anchor 
institutions, companies, and individuals to enable the seamless transfer of 
ideas and knowledge.85 MaRS offers a range of services, such as courses, 
workshops, innovation challenges, an incubator space, intended to help 
Canadian tech ventures expand in the fields of medicine, clean 
technology, financial technology, and enterprise. Data science, machine 
learning and AI, product development, and software development are 
central to MaRS’ knowledge expertise, which has enabled the 
development of many innovations in Toronto, throughout Canada, and 
worldwide. MaRS’s collaboration and partnerships with various private 
and public entities have helped create smart transportation systems in 
Toronto, develop 5G digital infrastructure across rural regions in Quebec, 
deliver machine learning technologies for more effective healthcare 
management, finance renewable energy industry in Ontario, and more.111 
Its success underscores how central innovation hubs at municipal scales 
can leverage the knowledge and expertise of traditionally siloed 
institutions to provide a community with better service provision.85  

 

 
6. Innovation Hub  

Forging partnerships between the City of New Haven, its universities and public 
schools, and local companies can aggregate resources, knowledge, and expertise to 
develop innovative solutions to New Haven’s challenges. In this innovation hub, 
New Haven can coordinate the integration of resource streams between urban 
subsystems and focus on the delivery of services within the city (e.g. efficient public 
transport). Collaboration between public and private entities has been found to help 
achieve goals for sustainability and equity through the most efficient and cost-
effective means possible.165 The research hub should be located within the 
Innovation District and be open to the public to enable the exchange of 
information. 
 

7. Open innovation platforms 
Open innovation describes a collaborative organizational strategy to achieve a 
common goal. It recognizes that technological innovation is not limited to well-
financed corporate and government laboratories. Rather, the most effective and 
innovative technological innovations can come from almost anywhere and anyone. 
The use of open innovation platforms, like public contests, can contribute toward 
gains in sustainability and equity on the Long Wharf site. Open innovation has been 
trialed in New Haven through the Smart City Challenge aimed at solving traffic 
congestion in the community. With the proposed Innovation Hub, the City may 
expand open innovation platforms can be expanded in New Haven to cover 
innovations beyond transportation enhancements. 
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MOBILITY 
 
1. Smart traffic monitoring and signaling 

Transit engineers may incorporate a central GIS to estimate and 
predict traffic on the district’s road segments. Real-time traffic 
control signals aimed at reducing congestion can be inherent to 
transportation systems on the Long Wharf site, improving 
experiences of public transit, and ensuring the prioritization of 
active travel modes. Over time this data can be used to guide 
optimizations in transit options, which can play a crucial role in 
enhancing quality of life indicators, like reduced pollution and the 
promotion of walkability.140,24 

 
2. Mobility as a service (MAAS) platform  

Mobility services that use cloud computing software, such as 
bikeshare, carshare, and other micromobility options, can be 
integrated into a single platform with a shared payment protocol. 
These transportation options have been found to relieve traffic 
congestion, reduce noise and air pollution, and provide people with 
flexible transit options.24 City collaboration with MAAS companies, 
such as Zipcar, can reduce car ownership and marginal use 
significantly. Similarly, bikeshare expansion can provide alternatives 
to automobile use. Reduced rates can be offered for lower-income 
individuals to increase accessibility for all New Haven residents. 
 

 
ENERGY SYSTEMS 
 
1. Distributed generation 

ICT can reduce energy waste and enable buildings to produce and store excess 
energy. Energy engineers should ensure that energy storage systems are 
connected to the renewable energy systems grid within the district to meet 
energy demands.  
 

2. Cloud computing frameworks 
Smart grids or energy hubs use advanced communication, meters, sensors, and 
information technologies to create an automated system that delivers energy to 
consumers. With this technology comes a huge amount of data that must be 
processed and analyzed in cost-effective and efficient ways. Cloud computing 
and smart grid control software provides a solution to the management of energy 
data. At Long Wharf, systems engineers may integrate cloud computing 
infrastructure with the proposed centralized ICT monitoring hub to create a 
more efficient energy system on site.26,142 

 
BUILDING DESIGN  
Schools, hotels, restaurants, private homes, offices, and retail can all make use of 
smart technology. Smart buildings typically use sensors, meters, systems and 
software to monitor and control a range of building functions, including lighting, 
energy, water, HVAC, communications, video monitoring, intrusion detection, 
elevator monitoring, and fire safety.24  

 
1. Intelligent building management systems 

Developers and architects should ensure that each residential unit at Long Wharf 
is fitted with smart thermostats to efficiently maintain building homeostasis. 
Smart meters give residents control of their energy use and empower them to 
make economical and sustainable decisions. Education can enable people to 
choose sustainable actions. New residents can be engaged with smart building 
systems through digital information platforms and regular community meetings. 
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CIRCULAR STOCKHOLM 

 

 

 

 

 

The Swedish government has been a pioneer in the application of systems 
thinking and holistic policy-making to increase self-sufficiency and 
circularity within its urban districts. Stockholm’s spatial plan, sustainable 
development strategy, and climate action plan all incorporate circular city 
strategies. The city’s waterfront ecodistricts, Hammarby Sjostad and 
Stockholm Royal Seaport, have made use of “ecocycles” to create circular 
resource loops that integrate waste, energy, water, and transport systems. 
Waste to energy technology on both sites is a noteworthy component of the 
city's circular approach; more than 90% of the country’s municipal waste is 
diverted from landfills and used to generate energy. In Hammarby, climate 
adaptive environments have been built into the district using an array of 
smart communication and engagement methods.166 In the predevelopment 
stages of Stockholm Royal Seaport, the public was engaged through a digital 
platform and on-site open house. This process also engaged developers and 
services providers at a very early stage to create a more integrated vision. 
Ultimately, this collaboration set the stage for successful looping actions, a 
more engaged community, and ongoing digital monitoring of integrated 
infrastructure.77 The two developments have generally been regarded as 
successful examples of modeling urban infrastructural ecologies, which 
shows that all parts of an urban system are connected and that infrastructure 
should be planned as such. This smart approach to city planning has also 
been bolstered by the use of ICT. Circularity inspired the technologies and 
service systems used in Hammarby to deliver reduced resource consumption 
and contribute to the promotion of sustainable lifestyles.135 

 

SMART WATER POLICY 
On a global scale, water is scarce, at risk, underpriced, and its infrastructure is expensive 
to build and maintain.24 Even with plentiful rainfall in Connecticut, climate change poses 
risk to local water resources. As suggested in Chapter 5, “closing the loop” is a smart 
approach to water management. Capturing stormwater runoff, rainwater harvesting, and 
wastewater treatment for reuse as greywater optimizes the conservation of water 
resources. To achieve a high level of water resource conservation on the site, the 
following smart strategies are recommended: 
 
1. Collaboration between multiple stakeholders 

Water is a regional issue, and therefore multiple partners should be involved in the 
conservation of water resources. The City of New Haven must collaborate with the 
Southern Connecticut Regional Water Authority, the state government, regulatory 
authorities, utilities, the private sector, agricultural organization, citizen and 
community groups, etc., to create a comprehensive and sustainable water 
management strategy.24 

  
2. Smart water policies  

It is recommended that the City establish mandates for efficiency, water quality, and 
conservation to enhance the prospect for smart water. Additionally, public-private 
partnerships may help to finance sustainable water conservation strategies.24 

 

GREEN INFRASTRUCTURE 
 
1. Leverage advances in climate modeling and projection 

AI is used to estimate the impact of future climate-related disturbances and urban 
processes, like land-use changes, disease vectors, sea levels rise, weather extremes, 
and infrastructure failure.69 To construct effective coastal infrastructure, the City of 
New Haven’s recently formed Climate Emergency Mobilization Task Force must 
work with local and federal agencies to more accurately pinpoint the local impact of 
climate-related disturbances. Artificial neural networks (ANNs) are useful in this 
context because they can uncover new insights into climate variability and change, 
which is essential for land-use planning and to adapt infrastructure systems to 
become more resilient.19,69 
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CONCLUSION 

The new Long Wharf has the potential to lead in the push toward 
truly sustainable and equitable communities. The present document 
represents one pathway forward to achieve this vision holistically.  

Because waterfront redevelopments require multiple skills and 
hands-on attention, a natural next step in the redevelopment process 
establishes a strong leadership team made up of government employees, 
local stakeholders, and other specialists. These relationships will form the 
cornerstone of ongoing governance for the new Long Wharf District. This 
team will likely launch ongoing communication with developers, who are 
often a key leader in taking on complex projects, but may not be likely 
champions in balancing goals for sustainability and equity with 
profitability. Ultimately, forging meaningful relationships with a variety of 
specialists, from hydrologists to social scientists, makes all the difference 
in successful waterfront developments.89  

The development of these guidelines was informed by an 
ecological understanding of New Haven’s urban processes to set the stage 
for the next phase of the Long Wharf project. Along with an extensive 
exploration of sustainable approaches to waterfront revitalization, case 
study research on several waterfront eco-districts from North America 
and Europe informed recommended strategies to achieve project goals. 
Although this document highlights the successes of these projects, a 
common takeaway highlights the gap between the expectation of 
development frameworks and the reality of how they are implemented and 
perform. In many of these cases, the outcomes of sustainable 
development reveal that guided frameworks often only make modest 
progress in the shift to new, highly sustainable and equitable paradigms.122  
 

Using a systems-based approach to understand New 
Haven’s unique social and environmental conditions is valuable, 
but a prescriptive approach to development using guidelines can 
only go so far. The present document pushes sustainability and 
equity to their limit within current economic and political 
paradigms; however, guidelines do not remove the systemic barriers 
inherent to these paradigms. Effecting change from “the inside” 
intrinsically operates under the conditions of monopoly 
capitalism.152 Until the fundamental causes of inequity and the 
climate crisis are wholly addressed, transformative justice will be 
difficult to achieve.  

Nevertheless, the politics of urban planning are changeable, 
and our cities are constantly evolving. When the systems that 
impact our communities are made legible, it will become easier to 
dismantle the structures and institutions that limit truly sustainable 
development.  
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GLOSSARY  
Agroforestry Agriculture incorporating the cultivation and conservation of trees.  

 
Anoxic (anaerobic) respiration Anaerobic respiration transfers energy from glucose to cells and occurs when oxygen is not present. 

Anaerobic respiration can be used to treat waste and create energy via the natural function of 
microscopic organisms, bacteria, and other invertebrates.  
 

Artificial Neural Networks (ANN) An interconnected group of nodes, inspired by a simplification of neurons in the brain. It is the product 
and foundation of artificial intelligence and solves problems that would otherwise be impossible or 
difficult to solve by a human or statistical standards.  
 

Berm A natural or man-made elevated landscape feature or ridge made up of compacted soil, which channels 
water to a particular or desired location.  
 

Biodiversity hotspot A biogeographic region with significantly levels of biodiversity that is threatened by human habitation.  
 

Bioretention The process in which containments and sedimentation are removed from stormwater runoff. 
  

Bioswales Channels designed to concentrate and infiltrate stormwater runoff while removing debris and pollution.  
 

Blockchain A system in which a record of transactions can be made in a digital platform, potentially increasing 
service provision in a given community.   
 

Breakwater A man-made structure located in a harbor or shoreline area, which protects the shoreline from waves 
and choppy water.  
 

Bulkhead A dividing wall or barrier between the shoreline and body of water.  
 

Capping Capping involves covering contaminated soil with one or more layers of material, such as sand, gravel, 
or membranes in an effort to physically or chemically immobilize contaminants.  
 

Carbon sink A natural environment that can absorb carbon dioxide from the atmosphere, such as a forest, ocean, or 
soil.  
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Closed-loop The complete path followed by a signal as it is fed back from the output of a system to the input and 

then back to the output (e.g. food waste converted to compost and compost generating food).  
 

Circularity A system of closed loops in which components of system are continuously reused and recycled and 
contribute toward the function of one of more interconnected systems. Circularity reduces the use of 
raw materials and maximizes the use and lifespan of products and components to generate long-term 
sustainability.  
 

Complete streets A transportation policy and design approach that requires streets to be planned, designed, operated, 
and maintained to enable safe, convenient, and comfortable travel and access for all users, regardless 
of their mode of transportation.  
 

Daylighting The illumination of buildings by natural light; or, the process of restoring a previously covered or 
degraded streambed.  
 

Decommodified housing Housing that is removed from the commodified real estate market. It operates under the belief that all 
people have the right to adequate shelter and housing.  
 

Disinvestment The withdrawal from or reduction of an investment. Often used in urban planning to describe the 
process through which governments and other entities fail provide adequate services for a particular 
place or community.  
 

District energy Networks of hot and cold water pipes that are used to efficiently heat and cool buildings in a given 
place, community, or district.  
 

Ecological function The capacity of an ecosystem to fulfill its natural processes.  
 

Ecosystem services Ecosystem services are the benefits people and society attain from ecosystems and natural resources. 
They are comprised of provisioning (e.g. flood control; food and water resources), cultural (e.g. 
recreation; spiritual value), and supporting (water purification; nutrient cycling) services.  
 

Estuarine Estuaries are usually coastal zones where rivers flow into the sea, resulting in a brackish water 
ecosystem made up of wetlands and open water. Estuaries are home to unique plant and animal 
communities, are extremely biodiverse, and are vulnerable to human disturbances.  
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FEMA 

FEMA stands for the Federal Emergency Management Agency, which is a sector of the United States 
Department of Homeland Security and coordinates the response to a disaster that has occurred in the 
United States and that overwhelms the resources of local and state authorities.  
 

Fill Man-made deposits of natural soils and rock products, which may also include organic matter and 
waste materials.  
 

Habitat baskets Containers of various sizes that are often attached to sea walls or other submerged coastal 
infrastructure, which allow plants and other sea life to colonize the structure. They are used to attract 
biodiversity to the water’s edge, which can serve to filter nutrients and pollution.  
 

Information & Communications 
Technology (ICT) 

An umbrella term that includes any communication device, encompassing radio, computer and network 
hardware, satellite systems, etc. It includes various physical hardware components that support these 
technologies.  
 

Infill development The process of developing vacant or under-used parcels within existing urban areas that are already 
largely developed.  
 

Imperious surface Surfaces or materials that impede or prevent the infiltration of water into the soil.  
 

Income-restricted units Apartment or housing units that have maximum income caps which determine eligibility, helping lower-
income people secure housing and tenure. 
  

Inundation An overwhelming flow of water during an extreme weather event, such as storm surge during a 
hurricane, which causes flooding in areas that are typically able to manage normal water flows and 
precipitation events.  
 

Life-cycle costing The process of estimating how much money will be spent on an asset or infrastructure over the course 
of its useful life. Also called whole-life costing, it incorporates maintenance costs and other 
sustainability concerns into a costing approach to determine the true expense.  
  

Living shorelines A protected, stabilized coastal edge made of natural materials, usually including sea grass, coastal 
shrubs and plants, sand, and rocks. Living shorelines are constructed to mimic natural coastal 
ecosystems to provide both mitigate extreme weather and natural process and adapt to changes in 
coastal composition due to climate change.  
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Living walls An interior or exterior wall that is covered with greenery in soil or some other type of substrate.  
 

Microclimates The climate of a very small or restricted area, especially when it differs from the climate of the 
surrounding area. Microclimates can be in both natural and/or built environments.  
 

Micromobility Transportation using lightweight travel modes, such as bicycles and scooters. Often electrified and part 
of a self-service rental program, they allow people to rent vehicles for short-duration trips within a town 
or city.  
 

Nature-based features Natural features are man-made landscape elements that mimic the structure and function of 
ecosystems or ecosystem components. They are created by human design and engineering and can 
mitigate the impacts of disturbances, as well as increase ecological function (e.g. marshland 
restoration to mitigate storm surge). 
 

Oyster reefs A structure designed to attract oysters and other sea life and mitigate waves. Also called oyster castles, 
they are constructed of natural or man-made material and placed at the bottom of a harbor or coastal 
water body and act as a breakwater in choppy waters.  
 

Permaculture The development of agricultural ecosystems intended to be sustainable and self-sufficient.  
 

Pay-as-you-throw A usage-pricing model for disposing municipal solid waste. Users are charged a rate based of how 
much waste and present for collection to the municipality or local authority.  
 

Phenology The study of cyclic and seasonal natural phenomena, especially in relation to climate and plant and 
animal life.  
 

Prescriptive zoning A zoning methodology which designates permitted uses and how development may proceed in 
particular locations.  
 

Primary energy  An energy form found in nature that has not been subjected to any human engineered conversion 
process (e.g., sunlight’s warming potential for building interiors).  
 

Revetments Revetments are sloping erosion-resistant structures that stabilize soil and protect shorelines from water 
inundation and disturbances.  
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Regenerative urban design Urban design based on an environmentally restorative and reciprocal relationship between natural 
systems and the components of built environment. 
 

Setbacks A minimum distance in which a building or other structure must be set back from a street or shoreline.  
 

Sharing economies An economic system in which assets or services are shared between individuals, either through a fee or 
another informal means of compensation.  
 

Sills Sills are inconspicuous mounds placed offshore to retain sediment, protect against erosion, and elevate 
areas close to shorelines. Sills can be made of natural or man-made materials and are typically located 
beyond a fringe marsh or beach.  
 

Storm surge Storm surge is the rise in the coastal water level as a result of an extreme weather event, such as a 
hurricane or nor’easter. The storm surge height is the difference between the observed storm tide and 
the astrological normal tide.  
 

Swimming embankment A hardscape fortification that serves the purpose of coastal flood control and recreation. Embankments 
usually slope or step down towards the water’s edge to allow for swimming.  
 

Tidal wetland planters Human designed and engineered wetland gardens, which allow water to infiltrate into a layer of gravel 
and substrate and incorporate coastal wetland plant species.  
 

Triple bottom line (TBL) The idea in economics that companies and developers should commit to focusing on social and 
environmental concerns as much as profits.  
 

Vertical ocean farms Systems of underwater vertical gardens for the purpose of food production, which uses the length of a 
column of water to raise shellfish and sea vegetables.  
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