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RESILIENT

FAIR HAVEN RESUMEN EJECUTIVO / EXECUTIVE SUMMARY

ESPANOL:

¢Cudl es el objetivo de este plan?

Resiliencia Fair Haven se basa en la planificacion y
evaluaciéon previas de las vulnerabilidades a
Connecticut painundaciones y calor extremo por
parte del Instituto de la Resiliencia y la Adaptaciéon
al Clima (CIRCA, por sus siglas en inglés) para el
vecindario de Fair Haven, completada como parte
de las Fases | y Il de Resiliencia Connecticut. Este
proyecto (Fase lll de Resiliencia Connecticut) se
enfoca en el desarrollo de estrategias de
adaptacién para mitigar los impactos actuales y
futuros inducidos por el clima en los activos
comunitarios y los corredores de fransporte en Fair
Haven, asi como en el desarrollo de estrategias
para ayudar a mitigar los impactos del calor
extremo para los residentes de la comunidad. Este
plan es la culminacion de estos esfuerzos. El plan:

+ Resume el proyecto Resilient Fair Haveny el
proceso de planificacion emprendido

+ Comparte los resultados y resultados del proceso

» Proporciona una hoja de ruta para reducir los
riesgos de inundaciones y calor para Fair Haven
a través de estrategias y acciones de resiliencia
identificadas.

¢ Qué recomienda este plan?

Para hacer realidad la vision de un Fair Haven mds
resiliente, debe aprovecharse una amplia gama de
estrategias y acciones de resiliencia. Para que los
planes a escala de barrio tengan éxito, incluso las
visiones de alto nivel deben basarse en la realidad.
Las recomendaciones que se ofrecen en este
informe pretenden aportar a esta comunidad
beneficios fangibles de reduccion del riesgo de
inundaciones y de resistencia al calor extremo a lo
largo del tiempo. Los disenos mds interesantes,
innovadores y ambiciosos no pueden beneficiar a
la ciudad si no se hacen realidad. Las estrategias
desarrolladas por el equipo del proyecto - que
representa a un grupo diverso de partes interesadas
- son factibles y aplicables. Lograr la vision de un
Fair Haven mds resistente requerird una estrategia
global con soluciones hibridas que incluyan un
cuidadoso equilibrio entre la resistencia a las
inundaciones y al calory la mejora de la
comunidad.

ENGLISH:

What is the purpose of this plan?

Resilient Fair Haven builds on prior planning and
assessment of flood and extreme heat
vulnerabilities by the Connecticut Institute for
Resilience and Climate Adaptation (CIRCA) for
the Fair Haven neighborhood completed as part
of Phases | and Il of Resilient Connecticut. This
project (Phase Ill of Resilient Connecticut) focuses
on developing adaptation strategies to mitigate
current and future climate induced impacts to
community assets and transportation corridors in
Fair Haven, as well as developing strategies to help
mitigate the impacts of extreme heat for
community residents. This plan is a culmination of
these efforts. The plan:

+ Summarizes the Resilient Fair Haven project and
planning process undertaken

» Shares the outcomes and results of the process

» Provides a roadmap for reducing flood and
heat risks for Fair Haven through identified
resilience strategies and actions.

What does this plan recommend?

A broad range of resilience strategies and actions
should be leveraged to realize the vision of a more
resilient Fair Haven. For neighborhood-scale plans
to be successful, even high-level visions need to
be grounded in reality. The recommendations
provided in this report aim to bring tangible flood
risk reduction and extreme heat resilience benefits
to this community over time. The most exciting,
innovative, and aspirational designs cannot
benefit the City if they cannot be realized. The
strategies developed by the project team —
representing a diverse group of stakeholders — are
both feasible and implementable. Achieving the
vision of a more resilient Fair Haven will require a
comprehensive strategy with hybrid solutions that
includes a careful balance between flood and
heat resilience and community enhancement.

Superstorm Sandy, Humphrey St. Underpass /
Supertormenta Sandy, paso subterraneo de
Humphrey St.

. .

Fair Haven Peninsula / Peninsula de Fair Haven

December 23, 2022, Quinnipiac River Park /

23 de diciembre de 2022, Parque del rio

Quinnipiac

Resilient Fair Haven




RESILIENT

FAIR HAVEN RESUMEN EJECUTIVO / EXECUTIVE SUMMARY
ESPANOL:

¢Cudles son las ventajas de este plan?

Este plan pretende reducir los riesgos actuales y futuros debidos a las R G e S i LIENT gunpimnesimie
inundaciones y al calor extremo. Las estrategias y acciones que propone ‘ 4R FAIR HAVEN BY FUTURE FLOODI
pretenden aumentar la resiliencia de la comunidad, permitir una ‘ : ~
transformacién positiva y mejorar la calidad de vida de las comunidades ; ;
que viven y dependen del barrio de Fair Haven, especialmente de las ; i it 7 . ] oo fs
comunidades con menos recursos del barrio. La aplicacion reflexiva de o ' 5
las estrategias y acciones contenidas en este documento podria producir
una amplia variedad de beneficios para todo el barrio, incluyendo:

. 2. . . 2 = %o £ B &S

- Evitar pérdidas de vidas, lesiones, enfermedades, estrés mental y o | - e
ansiedad, ademds de otros beneficios para la salud publica. slor,curetanc B T ; B 34 s
« Unared de fransporte y tfransito mas resistente que proporcione S resont oy ronage ’ 3 . Fall 14 o ownem

49 commEreiAL

conexiones vitales con ofras partes de la ciudad (a tfravés de puentes 'y B

pasos subterrdneos resistentes) para los numerosos frabajadores
esenciales de Fair Haven.

LEGEND

+ Proteccion de estructuras, contenidos e inventarios : Y B i occeon v o
« Una economia mds sostenible y impactos evitados a las empresas T =1 o> 3 5 la - e

locales I oot 04 v 2 ] kst ; 3 B Conmecl e e
«  MUltiples beneficios ecolégicos, incluida la restauracién y expansion de —Jahiibdbtop. . Lol I N

—— FEMA Zone AE I Projected Future Flooding

espacios abiertos existentes, costas vivas, mejoras en la calidad del 7 TN : 5 RN oGHE it
agua, iluminacién natural de salidas previamente alcantarillas, un ‘ :
bosque urbano robusto y varias mejoras del hdbitat.

* Acceso ampliado a espacios verdes y conectividad/movilidad

- I g T REIE
TRANSPORTATION s ; & ... EVACUATION ROUTES +
mejorada FAIR HAVEN INFRASTRUCTURE AT RIS i, S FAIR HAVEN RESILIENCE HUBS
Ly 2 ;

ENGLISH:

What are the benefits of this plan?

This plan seeks to reduce current and future risks due to flooding and
extreme heat. The strategies and actions it proposes are intended to
increase community resilience, enable positive fransformation, and
improve quality of life for the communities who live in and depend on the
neighborhood of Fair Haven, especially for the neighborhood’s most

under-resourced communities. Thoughtful implementation of the ] - o o

strategies and actions contained herein could yield a wide variety of oo & el i y EL‘Z".;ZL.’S""S“"

benefits for the entire neighborhood, including: B rciected fur Hooding : | | = 4 B | e Coont oo

+ Avoided loss of life, injuries, illnesses, mental stress and anxiety, in i SO ¥ . X o ::fm.m
addition to other public health benefits — Z"iiﬁi:lﬁli?:i;“i?&ii.’i‘;“ : el T Al ; e e

« A more resilient fransportation and transit network that provides vital Rl ot -l TR A s ot oo e

e Depariment, EMS)

connections to other parts of the City (via resilient bridges and
underpasses) for Fair Haven's many essential workers = Fw
+ Protection of structures, contents, and inventories Infraestructura de transporte en nesgo Rutas de evacuacion + centros de resiliencia
* A more sustainable economy and avoided impacts to local businesses
» Multiple ecological benefits, including restoration and expansion of
existing open spaces, living shorelines, water quality enhancements,
daylighting previously culverted outlets, a robust urban forest, and
various habitat enhancements
+ Expanded access to green space and improved connectivity/mobility Resilient Fair Haven 6




RESILIENT

FAIR HAVEN RESUMEN EJECUTIVO / EXECUTIVE SUMMARY

ESPANOL:

¢ Qué pasa después?

Este plan pretende ser una hoja de ruta viable, que proporcione claramente los proximos pasos que
deben tomarse para implementar las acciones de resiliencia identificadas. Se basa en la planificacién
de la resiliencia en curso dentro de la region e incorpora las voces y necesidades de todos los
miembros de la region, incluidos los mds vulnerables, para proporcionar acciones innovadoras e
implementables que aumenten la resiliencia a corto y largo plazo y mejoren el valor y la integridad de
los recursos ecoldgicos, recreativos y econdmicos de la region.

La implementacién de las recomendaciones de este plan requerird la coordinacion entre varios
departamentos de la Ciudad de New Haven - Plan de la Ciudad, Desarrollo Econdmico, Ingenieria,
Parques y Obras Publicas, Escuelas PUblicas — y otras organizaciones incluyendo departamento de
transporte de Connecticut (CTDOT), Asociacion de Senderos y Cuencas Hidrograficas del Rio Mill,
Equipo de gestion de la comunidad de Fair Haven (CMT) y propietarios privados. La infraestructura
verde y las estrategias de enfriamiento deben implementarse a lo largo de los corredores de
enfriamiento / resiliencia propuestos como proyectos de modernizacion independientes o junto con
mejoras de capital planificadas, como proyectos de carreteras y paisajes urbanos, segun lo permita el
financiamiento. Las mejoras en la refrigeracion del estacionamiento de la escuela FAME podrian
llevarse a cabo independientemente de las otras recomendaciones y podrian servircomo un
programa piloto para las escuelas publicas de todo New Haven. El Centro de Resiliencia propuesto y el
sistema de cierre de rutas de evacuacioén y carreteras son acciones a corto plazo (‘frutos al alcance de
la mano") que deben llevarse a cabo en los proximos 3 anos. Serd necesaria la coordinacion entre la
Ciudad y CTDOT (CT transit), el Departamento de Manejo de Emergencias y Seguridad Nacional de
Connecticut (DEMHS) y los propietarios privados de las instalaciones propuestas para el centro de
resiliencia.

El plan se organiza en las siguientes secciones:

« Introduccion - Proporciona una descripcién general del proyecto Resilient Fair Haven, nuestra
comprensidon del vecindario y la evolucion de las costas histéricas, y un resumen del proceso de
planificacioén llevado a cabo para completar este plan

« Andlisis de Condiciones Actuales + Futuras - Resume los hallazgos clave del mapeo y andlisis de
condiciones actuales y futuras que proporcionaron la base de nuestra comprension de los riesgos
actualesy futuros en el vecindario

+ Opciones de Adaptacion + Acciones Recomendadas —

o Proporciona una descripcion general de las dreas de enfoque recomendadas dentro de Fair
Haven, brinda recomendaciones para rutas de evacuaciéon y una red de Centros de
Resiliencia y Centros de Enfriamiento, comparte las herramientas de adaptacion exploradas
en este proceso de planificacion y comparte recomendaciones adicionales no estructurales y
centradas en el calor para el toda la peninsula de Fair Haven.

o Proporciona una descripcion general de las dos dreas de enfoque prioritarias a través de
disenos a nivel de concepto preparados a través de este proceso. Los disenos conceptuales
detallan las estrategias y acciones recomendadas para el drea de John W. Murphy Drive, la
Academia Familiar de Exploracion MultilingUe (FAME) y el drea de Clinton Park y describen
una hoja de ruta para implementar las acciones identificadas, incluidas opiniones sobre costos
probables y posibles mecanismos de financiamiento.

o La publicaciéon de este plan es un paso importante para abordar los riesgos de inundaciones y
calor que enfrenta este vecindario, pero lo que viene a continuacién es aun mads importante.

ENGLISH:

What happens next?

This plan is infended to be an actionable roadmap, providing clear next steps that should be taken to
implement the identified resilience actions. It builds off ongoing resilience planning within the region and
incorporates the voices and needs of all members of the region, including the most vulnerable, to
provide innovative and implementable actions that increase long- and short-term resilience and
enhance the value and integrity of the ecological, recreational, and economics resources of the region.

Implementation of the recommendations in this plan will require coordination between various City of
New Haven departments — City Plan, Economic Development, Engineering, Parks & Public Works, Public
Schools — and other organizations including CTDOT, Mill River Trail and Watershed Association, Fair Haven
Community Management Team (CMT), and private property owners. Green infrastructure and cooling
strategies should be implemented along the cooling/resilience corridors as stand-alone retrofit projects
or in conjunction with planned capital improvements such as roadway and streetscape projects as
funding allows. The FAME School parking cooling improvements could be pursued independently of the
other recommendations and could serve as a pilot for public schools throughout New Haven. The
resilience hub and evacuation route and road closure system are near term actions (“low-hanging fruit”)
that should be pursued within the next 3 years. Coordination will be necessary between the City and
CTDOT (CT transit), the Connecticut Department of Emergency Management and Homeland Security
(DEMHS), and private owners of potential resilience hub facilities.

The plan is organized into the following sections:

* Introduction — Provides an overview of the Resilient Fair Haven project, our understanding of the
neighborhood and the evolution of the historical shorelines, and a summary of the planning process
undertaken to complete this plan

» Current + Future Conditions Analysis — Summarizes key findings of the current and future conditions
mapping and analysis which provided the basis of our understanding of current and future risks in the
neighborhood

+ Adaptation Options + Recommended Actions —

o Provides an overview of the recommended focus areas within Fair Haven, provides
recommendations for evacuation routes and a network of resilience hubs and cooling centers,
shares the adaptation tools explored in this planning process, and shares additional non-
structural and heat focused recommendations for the entire peninsula of Fair Haven.

o Provides an overview of the two priority focus areas through concept level designs prepared
through this process. The concept designs detail recommended strategies and actions for the
John W. Murphy Drive Area, Family Academy of Multilingual Exploration (FAME), and Clinton
Park Area and outlines a roadmap to implement the identified actions including opinions of
probable cost and potential funding mechanisms.

o The release of this plan is an important step in addressing the flood and heat risks this
neighborhood faces, but what comes next is even more important.

Resilient Fair Haven 7
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FAIR HAVEN RESUMEN EJECUTIVO / EXECUTIVE SUMMARY
ESPANOL: ENGLISH:

¢ Qué puedes hacer? What can you do?

Si usted es residente, dueno de un negocio o dueno de una propiedad en el vecindario: If you are a resident, business owner, or property owner in the neighborhood:

* Know your risk today and in the future

+ Purchase and maintain flood insurance if applicable and prepare when a flood is in the forecast

« Pay atftention to summer temperatures and check on vulnerable neighbors like the elderly who may
be particularly at-risk during heat events

+ Share this plan with your friends, family, and neighbors

» Conozca suriesgo hoy y en el futuro

« Compre y mantenga un seguro contra inundaciones, si corresponde, y prepdrese cuando se
pronostique una inundacion

« Preste atencion a las temperaturas de verano y controle a los vecinos vulnerables, como los ancianos,
que pueden estar particularmente en riesgo durante los eventos de calor

« Comparte este plan con tus amigos, familiares y vecinos : . T
If you are a representative of a community-based organization:

+ Carefully review this plan and stay informed about and involved in the implementation process by
coordinating with municipal staff

+ Work with municipal staff to identify partnership opportunities that further identify resilience actions
for Fair Haven

+ Help raise public awareness of flood and heat risks and the Resilient Fair Haven plan through your
networks

Si usted es representante de una organizacion comunitaria:

+ Revise cuidadosamente este plan y manténgase informado e involucrado en el proceso de
implementacion coordinando con el personal municipal

« Trabajar con el personal municipal para identificar oportunidades de asociacion que identifiquen aun
mas las acciones de resiliencia para Fair Haven

« Ayude a aumentarla conciencia publica sobre los riesgos de inundaciones y calor y el plan Resilient
Fair Haven a través de sus redes
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ESILIENIT

FAIR HAVEN CONTEXT + PROJECT GOALS

The Fair Haven neighborhood — home to nearly 14,000 residents and
numerous businesses within the City of New Haven —is situated on a
peninsula bounded by the Mill and Quinnipiac Rivers, which flow into .
nearby New Haven Harbor. The area is located between the Downfown, D[]UBJL—-
Wooster Square, and East Rock neighborhoods to the west and the Fair LT
Haven Heights and Quinnipiac Meadows neighborhoods to the east, as
well as near the intersection of Interstates 95 and 91 and maijor rail lines. A
number of critical roads connect the Fair Haven neighborhood to other
parts of the city via bridges and underpasses. The neighborhood also has
a high percentage of residents that are either essential workers or cannot
work from home. Therefore, transportation and fransit are critical lifelines
for the neighborhood, which includes a large Hispanic population.

R

f (T
58
s

L’

Fair Haven is vulnerable to flooding from coastal storm surge, high fides,
sea level rise, and heavy rainfall events given its proximity to the tidally
influenced Mill and Quinnipiac Rivers and extensive urbanization. Flood-
ing in the Fair Haven neighborhood threatens public safety and impedes
access to critical lifelines and evacuation routes during storms. The neigh-
borhood is also vulnerable to extreme heat due to the high social vulner-
ability within the community, combined with dense housing, high impervi-
ous cover, disconnected green spaces, and long distances to potential
cooling centers and/or shelters.

This project builds on prior planning and assessment of flood and extreme
heat vulnerabilities by the Connecticut Institute for Resilience and ., oy
Climate Adaptation (CIRCA) for the Fair Haven neighborhood complet- r}\
ed as part of Phases | and Il of Resilient Connecticut. This project (Phase llI X €
of Resilient Connecticut) focuses on developing adaptation strategies to
mitigate current and future climate induced flooding impacts to commu-
nity assets and transportation corridors in Fair Haven, as well as develop-
ing strategies to help mitigate the impacts of extreme heat for communi-
ty residents.

PROJECT GOALS:

1 Develop strategies and implementable project
concepts to reduce flood and heat risks

Work with stakeholders in Fair Haven to develop
strategies and projects

PROJECT AREA

LEGEND 14 4 e & < 3" S By {

Open Space

Position projects for federal and state funding

e i
Project Area NEW HAVEN HARBOR




RESILIENT

FAIR HAVEN N CONTEXT WITH THE BIGGER PICTURE

In Fair Haven/New Haven, like elsewhere, resilience is a shared
responsibility across multiple levels of government. Decisions
around land use and floodplain management are subject to a
hierarchy of rules and regulations at various scales of
jurisdiction. With resilience layered in at multiple levels of
government, this can make for a confusing web to navigate.

There have been, and continue to be, numerous resilience- /\ /2\

related planning initiatives in the New Haven area over the last

decade. This project looks to tie info these initiatives and plans SCRCOG

where possible to capitalize on the work already performed MILL RIVER Hazard

and expand on the City's goals as well as the benefits that all WATERSHED Mitigation

these initiatives can together provide to the community of Fair PLAN Plan - P, tl

Haven. .. Re icut

The graphic to the right shows just a small selection of the

|
>
:

CICA November 2022

municipal and regional resilience initiatives in the New Haven Downtown e
areq, including the Resilient Fair Haven project. £ e B s
Infrasi:gr‘ucture DTl
Stormwater Plan
Tunnel (2023-2024) _
5 \/6 \/ Resilient Connecticut Phase Il e e
Regional Adaptation/Resilience Opportunity Areas \.? 2
NEW HAVEN ReS|I!ent
VISION 2025 Fair
Haven

Zones of shared risk along the Mill River and Quinnipiac River merge

<
>
:

with a zone of share ir Haven (for isolation risks)
to highlight an opportunit e 1 Fair Haven. While TOD does
QUINNIPIAC not oygr\a)wﬁh Fair Have 5 pri st wes the M1II_River.
LEAD PLANNING ENTITIY: Long Wharf o ‘
: RIVER

_ che The SOU nd FIOOd. connectivity to surrounding areas.

- SOU‘I‘h Cen‘l‘rol Regionol COU nc” Of Governmenfs Protectlon WATERSH ED Fair Ha\'en is empl::Z?t‘,{:f;l'::jz:j:;?::bjp,“Thh;a T,:;;,hzi.?if;,Ig::,:l;’n’

_ C”y Of NeW H aven Plan PLAN high amounts of pavement, and disconnected green space for shade.

- City of New Haven
City of New Haven

- Connecticut Institute for Resilience & Climate Adaptation (CIRCA)
- City of New Haven

- Quinnipiac River Watershed Association ONE P|ECE OF A LARGER EFFORT UCONN Hfﬂif

Fire station Substation
Public works Coastal access
School

<
<

CONONO1 A WODN —
1

Resilient Fair Haven 11



RESILIENT

FAIR HAVEN HISTORICAL CONTEXT + BACKGROUND

Fair Haven has a unique history shaped by the adjacent rivers and
nearby New Haven Harbor. Its development and growth paralleled,
yet were independent of, the New Haven Colony. The area was
farmed by Native Americans prior to the first European settlements in
the 1630s. During the 17" century, Fair Haven was an oystering village
as the area was a source of oysters and other products of the rivers
and nearby harbor. The oyster industry and related waterfront
businesses thrived through the 19th century.

By the mid- to late-1800s, the oyster industry began to decline due to
natural predators, a shift in the industry’s base to Long Island, and an
increase in pollution. During the 1860s following the Civil War, the area
east of the Mill River became a street-car suburb inhabited by
European immigrants, most notably Irish immigrants. In 1837, Fair Haven
withdrew from the jurisdiction of New Haven and then rejoined New
Havenin 1870. Following this period, Fair Haven developed rapidly,
transforming from an oystering village into a mix of businesses, industry,
and residential dwellings and home to many immigrant workers.

The 20™ century brought more industry and the problems of
industrialization to the area. Overcrowded living conditions, pollution
and crime were among the challenges of this period. Many black and
Latinx families migrated into Fair Haven by the 1960s. Fair Haven
developed a strong sense of community as families formed a close
relationship to the area. The residents of Fair Haven lived, worked,
shopped, played, and worshipped close to their home.

As industry moved out of Fair Haven, the community changed.
Deterioration of neighborhoods increased, and people moved away
for various reasons. Unlike other areas of New Haven, Fair Haven
escaped, to a large degree, the downtown demolition of the 1960s.
The area has retained many structures that provide a link to its past.
The waterfront area along Front Street has been redeveloped in the
past 20 years. Other areas of Fair Haven have been targeted for
reinvestment and redevelopment, including the industrial waterfront
areas along the Mill River and the Grand Avenue business district.

S A
.C. ROWE & CO.

Have over 600 Acres
OF THE DEST

NATIVE OYSTER GROUND,

AND FURNISH THE

In the country, in Shell --_E
Addveas; E. C. HROWE & CO.
Cultivators, Wholesalers, and Shippers of Oysters,
FAIR HAVEN, CT.

i e g G B3 K 88 e o, X 7.

SOURCE: Fair Haven: An Historical and Ecological Field Study, Yale-New Haven Teachers institute, Curriculum Units by
Fellows of the Yale-New Haven Teachers Institute, 1979 Volume lll: Remarkable City: Industrial New Haven and the Nation,

1800-1900. https://teachersinstitute.yale.edu/curriculum/units/1979/3/79.03.05.x.ntml
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ESILIENIT

FAIR HAVEN FrAIR HAVEN'S CHANGING SHORELINE

The image at left is an early map of the Fair Haven area with the historic shoreline noted with a dark and undulating line.
The bottom image shows this same map from 1846 projected onto the current day Fair Haven street map. From this exercise
it is revealed how much of Fair Haven's waterfront areas have been built up with fill over the years to accommodate
development on the peninsula. The areas which have been filled were previously open water or marsh and correlate

closely to areas of present-day flooding and future projected coastal flooding.

HISTORIC SHORELINE
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RESILIENT

FAIR HAVEN FrAIR HAVEN SOCIAL VULNERABILITIES

Vulnerability is the propensity or predisposition to be adversely
affected. Areas that are more vulnerable to climate change are
ones where people, infrastructure, and/or ecological assets are
more likely to experience harm as temperatures rise, floods
worsen, and high winds increase. Vulnerability is a complex
concept and encompasses a variety of elements including
physical exposure, sensitivity or susceptibility to harm, and lack of I,"‘“\aa%__%
capacity to cope and adapt. Understanding vulnerability helps
us to make decisions about resource allocation, policy
development, and project prioritization, siting, and design.

Non-English speaking, young, elderly, homeless, or physically 'ﬁl e p—
disabled people are more likely to need support to prepare, \ \ |
respond to, or recover from a climate events like flooding and N \ '\

heat waves. Minority and elderly populations are also less likely
to have equal access to financial and physical resources to do
the same.

A history of exclusionary policy has inequitably distributed
resources so that Black and Latinx communities are
disproportionately vulnerable to flooding, high urban heat, air
pollution, and proximity to hazardous waste. There are also
specific communities such as the elderly and those with
disabilities that are at higher risk.

SVI - Contributing Factors:

Link: Climate Change Vulnerability Index | Resilient Connecticut (uconn.ed

- Leg.end

.!.' SVI_Overall Vulnerability p‘ﬁ

Owverall Vulnerability

By 0:52-1.00
. 0.62 - 081
N 0.41-0.61
0.21-0.40
0-0.20
e 1|
\

%,

Minority Status and Language

Household Composition & Disability

Socioeconomic Status

Housing Type and Transportation

Percent Female

Percent Black

Percent Native American
Percent Asian

People per Unit

Median Age

Independent Living Difficulties
Percent Children Living in 2-parent families*
Percent Poverty

Per Capita Income*

Percent Civilian Unemployment

Percent with Less than 12" Grade Education
Percent Female Participation in Labor Force
Percent Employment in Blue Collar Industries
Percent Unoccupied Housing Units

Percent Renters

Percent Mobile Homes

Hospitals Per Capita **

* Indicates a variable where inverse percentile was used for calculations.

* Indicates county level data

Percent Hispanic (or Latino)

Percent Speaking English as a Second Language with |
Limited English Proficiency

Percent Female Headed Households

Percent Households Receiving Social Security Benefits

Percent Population under 5 years or 65 and over

Percent Households Earning over $200,000 annually*

Percent of population without health insurance
Percent of all households spending more than 40% of
their income on housing expenses

Percent Employment in Service Industry

Percent of Housing Units with No Car
Median Gross Rent
Median Housing Value*

Resilient Connecticut developed a Social Vulnerability Index (SVI) to aid in identifying populations that may be more vulnerable to the impacts of climate change.
Link: https://storymaps.arcgis.com/stories/d7066d4217b54cce9bbd68773c05b778
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RESILIENT

FAIR HAVEN FAIR HAVEN + EXTREME HEAT

PRIMARY IMPACTS

Primary impacts from extreme heat include heat-related
health effects such as heat stroke, dehydration, and dizziness.
In extreme cases, these can lead to death. Primary impacts
are often harder to attribute to an extreme heat event
because they effect people who are already vulnerable, such
as children, the elderly, and those with pre-existing medical
conditions. One way to determine the overall primary impact
of extreme heat is to compare hospital statistics for heat-
related illnesses or deaths to standard averages. This can be
done to overcome the issue of extreme heat not being
recognized as the underlying cause because other ailments
were also present (and exasperated by the heat).

SECONDARY IMPACTS

Secondary impacts from extreme heat are the potential delay
of outside work, such as construction, during intense episodes.
Even If work is not halted completely, safe working conditions
would require an increase in breaks and time out of the heat.
This would slow overall work. Additionally, higher temperatures

increase electricity consumption due to air conditioning usage,

leading to power outages. This would impact homes,
businesses, and general operations throughout Fair Haven. If
the power outage is extensive or occurs for a long period of
time, a positive feedback loop can start. With the power out,
air conditioning becomes unavailable for most. The lack of air
conditioning makes people more vulnerable to the extreme
heat, leading to even more heat-related health issues.

A Feels Like:
100-110°

Excessive Heat Warning
. Heat Advisory
State Activates Extreme Heat
Protocol, New Haven Cooling
Centers Open

Cooling centers include city senior centers and all branches of the New Haven Free
Public Library. Splash pads are another way to cool off.

Heat Wave Characteristics in the United States by Decade, 1961-2019

Heat Wave Frequency Heat Wave Duration

1970 o0y 19908 20008  2010s Ted0s 1970 1980 10008 20103

e Ellyn Santiago, Patch Staff @

Posted Tue, Jul 19, 2

heat waves (days)

Average number of
heat waves per year
B = W W = W B
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Heat Wave Season

1970 19805 1990 2000 20104

Heat Wave Intensity

19704 1980 20008 207103
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FAIR HAVEN FAIR HAVEN + EXTREME HEAT

The social impact is also evident. As the mercury rises, children can’t
concentrate in school, pregnant women are at greater risk of

miscarriage, and the elderly and people with a variety of existing health . N Y : : y ) Railroad Stations
conditions are prone to develop heatstroke owing to their decreased ' \ 2N TR ' @
capacity to adapt to changes in body temperature. When S Pyin g RN A 2
thermometers hit 100°F (37.78°C), the risk of injuries increases by 15% for = - g [ = S FoR. | Heat Vulnerability
manufacturing plant and warehouse workers*. Heat disproportionately | ] ‘ ; : ' e ! 7 Heat Vulnerabil

affects the most vulnerable people, and this problem is exacerbated in
densely populated urban areas.

Fair Haven is entirely high heat vulnerable. This is attributed primarily to FAmM v i
the high social sensitivity present here, combined with dense housing, ’ ; : By 0170018
high amounts of pavement, and disconnected green space for shade. - e L. b BT

*UCLA Luskin School of Public Affairs il o

~Ri

Heat Contributors

Sensitivity

Asthma Related Emergency  Lack of Vehicle Unemployed Building Density
Wisits Percent Population over 65 Population Density Median Structure Age
Median Income Percent Population under 5 Race and Ethnicity Private Wells

Older than 5 with a Disability ~ Speaks English less than Percent Population over 25

Percent below Poverty Level  well/not at all without a HS Diploma

Average no. Per Household Percent Population

Exposure Adaptive Capacity

Air Quality (PM 2.5) Impervious Surfaces Percent population Distance to Hospitals Normalized Difference
Maximum Surface Emissivity with Health Insurance Distance to Shelters Vegetation Index (NDVI)

Temperatures High Owner-Occupied Percent Mixed Forest Cover
Housing Albedo

CIRCA Climate Change Vulnerability Index — Contributing Factors
Link: https://resilientconnecticut.uconn.edu/ccvi/
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RESILIENT

FAIR HAVEN PLANNING PROCESS

The planning process began in September 2022
with a project kick-off meeting where project
stakeholders from CIRCA, the City of New Haven,
and the project consultant team met to discuss the
phased approach being implemented to develop
the plan (see right), and ways to get critical
community stakeholder involved in the planning
process.

PHASE 1: CURRENT + FUTURE CONDITIONS ANALYSIS
During the first phase of the project, the project
team completed an existing and future conditions
analysis that consisted of:

» Review of previous plans for the neighborhood,
City, and region

« Compiling mapping data and information from
past studies on the existing conditions of the Fair
Haven neighborhood

» Review coastal flood and storm surge analyses
conducted by CIRCA

» Review of drainage system schematics and
CIRCA provided flood elevations for critical
intersections and underpasses

» Application of future projections of sea level to
the existing conditions to analyze which areas will
be subject to increasing frequencies of flooding
by 2050

» Evaluate extreme heat risks throughout Fair
Haven

PHASE 2: ADAPTATION OPTIONS + CONCEPT DESIGN
The second phase of the project built upon Phase |
identify priority locations and problem areas to
inform the development of strategies. With the
support of the Citizen + Technical Advisory
Committee, the project team narrowed in on two
priority focus areas (the John W Murphy Drive Area
and the Clinton Park Area) to develop realistic and
implementable alternatives that are supported by
stakeholders.

Adaptation options considered include but are not
limited to: potential road elevations for dry egress,
segments of flood protection system:s, site-scale
flood protection or accommodation strategies for
critical community lifelines, green infrastructure for
stformwater management, increasing free canopy,
reducing impervious cover for heat and flood
mitigation, building retrofits for heat mitigation,
developing community resilience hubs, and others
and do consider the Resilient Connecticut PERSISTS
decision support criteria.

PHASE 3: BENEFIT/COST ANALYSIS

During this phase, the project team developed
itemized opinions of probable cost for project
concepts in the two priority focus areas that were
used to develop the benefit-cost analysis. An initial
calculation of costs and benefits were prepared for
the preferred project concepts and strategies and
aligned the methodology applied potential funding
sources such as FEMA FMA and BRIC.

PHASE 4: FINAL PLAN

Following the first two phases, the project team
developed this final report to summarize the
planning process and outcomes from the
engagement process. The final report also provides
information on next steps for preferred actions
connected to timelines and funding sources which
should be included.

Current +
Future
Conditions
Analysis

Public
Engagement

Benefit-Cost
Analysis

2N
FAIR HAVEN

Adaptation Strategies for the Fair Haven Neighborhood

FINAL REPORT

NOVEMBER 2023

Adaptation
Options

o FUSS & O'NEILL

Resilient Fair Haven
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RESILIENT

FAIR HAVEN COMMUNITY ENGAGEMENT

UCONN

Community engagement was an essential part of the planning
process as the residents and community stakeholders are the foremost
experts on their community. The project team actively sought
community feedback during the planning process, working to identify,
reach out to, and incorporate feedback from diverse groups of
people throughout the community.

With help from CIRCA and New Haven City staff, a Citizen + Technical
Advisory Committee was also formed towards the start of the project
to help guide the development of the plan. The committee was
comprised of community members Board of Alders representatives,
and local organizations. Members included:

Xochitl Garcia
Claudia Herrera
Sarah Miller

Chris Ozyck
Dominic Seraphin
Janine Davey

Project Community Liaison

Board of Alders (9-D)

Board of Alders (14-D)

Urban Resources Initiative

Fair Haven Community Clinic

Grand Avenue Special Services District

Nicole Davis Save the Sound

Melissa Pappas Save the Sound

Lys Gant Save the Sound

J.R. Logan Mill River Trail

Laura Bozzi Yale School of Public Health

Center on Climate Change and Health

Throughout the planning process, the support of the Citizen +
Technical Advisory Committee has been critical for the project team in
collecting valuable community feedback. In coordination with the
Committee and our Community Liaison, Xochitl Garcia, the project
team reached out to potential partner organizations to ensure the
engagement effectively reached and spoke to a broader audience.
Flyers (see right) and other notices were also used throughout the
project to make community members aware of the plan and related
activities (e.g., flood risk mapping, community surveys, etc.).

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

Events aftended included:

» Fair Haven Day

* Quinnipiac Riverfest

« Junta for Progressive Action Back to School Event

CIRCA maintains a project website with information accessible by the
public and includes links to the community survey that anyone can
access to share their feedback on the deliverables, flooding concerns,
or any other concerns or questions they may have.

CONNECTICUT INSTITUTE FOR RESILIENCE & CLIMATE
ADAFPTATION (CIRCA)

Resilient Connecticut

9:58

< Camera

Resilient Fair Haven Community Survey

Home About Planning ~ Tech Tools Research~ Engagement Announcements Contact Us

CIRCA ES

Resilient Fair Haven

Fair Haven Resilience Opportunity Area Map Portfolio

Project Consultant: Fuss & O'Neill

Location: The Fair Haven neighborhood is home to nearly 14,000 residents, within the City of New Ha

flooding, present public

during storms.

According to the City Planning Departme!
cannot work from home. Therefore

vulnerable to extreme heat. Thi d primarily to the hig
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PARA SALIR DEL CALOR? =+

1
ESCANEA PARA REALIZAR ENCUESTA!

iLA INFRAESTRUCTURA VERDE

¢NO ESCAPAR DEL CALOR?
PUEDE REFRESCARTE!

CONTACTENOS
john.truscinski@uconn. ec,u

erability within the community,
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FAIR HAVEN :
along the south-central CONTEXT+ FROJECTGOMLS

. which flow into the tidal

for the neighberhood. Fair Have also highly

mbined with dense

and long distances to potential cooling centers and/or shelters.

RE&MENT
FAIR HAVEN

Fair Haven estd rodeado por agua por tres lados con las principales autopistas y lineas de
ferrocarril en el cuartolado del barrio. Es el hogar de una gran poblacién de trabajadores
esenciales que hacenbtransporte y trdnsito importante para el barrio.

Dado que Fair Haven estd rodeada de agua y muy urbanizada, el drea es vulnerable a diferentes
fipos de inundacién Las inundaciones en el vecindario de Fair Haven amenazan la seguridad
puUblica y las rutas de evacuacién durante las tormentas. El vecindario también es vulnerable al
calor extremo debido a la densa vivienda, alto cantidad de pavimentacién, espacios verdes
desconectados y largas distancias a posibles centros de enfriamiento.

Este proyecto (Fase lll de Resilient Connecticut) se enfoca en desarrollar estrategias para reducir la
impactos de las inundaciones y el calor exiremo para la comunidad.

OBJETIVOS DEL PROYECTO

* Reduclr los riesgos de inundaciones y calor intenso
* Reflejar los comentarios de la comunidad en las recomendaciones
* Posicionar proyectos para financiamiento estatal y federal

CONTACTENOS

}OE n.truscinski@uconn.e

Project Flers were produced in both English and Spanish to reach a broaderaud:ence

Project feam at Commumfy Events
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ESILIENIT

FAIR HAVEN PRESENT DAY FLOODING

The Fair Haven neighborhood is vulnerable to coastal and drainage-related
flooding. Coastal flooding is caused by storm surge, high tides, sea level rise,
and heavy rainfall as water from the tidally influenced Mill and Quinnipiac
Rivers inundates low-lying portions of the Fair Haven shoreline. Flooding and
wave action from coastal storms can cause shoreline erosion and related
damage to the Fair Haven waterfront, and floodwaters can inundate land
along much of the shoreline, resulting in damage to infrastructure and build-
ings in low-lying areas. Drainage-related flooding occurs when stormwater
runoff from heavy precipitation exceeds the capacity of the existing drainage
system or combined storm and sanitary sewers due to the imperviousness of
the landscape, topography, drainage problems, and tidal influence.

This figure shows the modeled extent of present day coastal flooding in the
Fair Haven neighborhood for storm events with various recurrence intervals as
described in terms of annual exceedance probability (AEP), which is the
probability of a storm event being equaled or exceeded in any given year. A
storm event with a 10% AEP is often referred to as the 10-year storm event.
Similarly, the 50-year storm event has a 2% AEP and the 100-year storm event
has a 1% AEP.

Coastal flooding occurs on the western shore of the Quinnipiac River along
Front Street and Quinnipiac River Park, as well as portions of the Fair Haven
waterfront and commercial/industrial district along River Street and the lower
Mill River from Criscuolo Park north to Grand Avenue and Humphrey Street.
Most of Ball Island, situated within the lower Mill River and crossed by Grand
Avenue, and the western shore of the lower Mill River are also prone to coast-
al flooding.

Observed areas of drainage related flooding, as documented by the City of
New Haven, are also shown on the figure. Areas of regular drainage-related
flooding in Fair Haven during larger storms and even smaller, high-intensity
rainfall events include Middletown Avenue, railroad underpasses at Humphrey
Street, James Street, Clinton Avenue, and Front Street, and areas along John
W. Murphy Drive.

LEGEND

Coastal Flooding

B rresent 10-yr Event
- Present 50-yr Event
- Present 100-yr Event
Drainage Related Flooding

mmmnn - Observed Drainage Flooding
FEMA Zone AE
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FAIR HAVEN COASTAL FLOODING D

Present day coastal flooding depths for the 100-year
storm event (1% AEP) generally range from less than 1
foot up to 3 feet for most of the impacted areas along
the Fair Haven shoreline. Locations with greater flood
depths (3-5 feet) exist in a few isolated areas.

LEGEND

Present Flood Depth
<1ft

1-2ft
B -3
B -4
B s '
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ESILIENIT

FAIR HAVEN PROJECTED FUTURE

With a warmer and wetter climate, rainfall
intensity will increase, and sea levels will rise,
exacerbating coastal and inland flooding.
CIRCA conducted coastal flood risk modeling to
estimate the extent of coastal flooding in Fair
Haven under present conditions (see Present
Day Flooding figure) and a future climate
change scenario. The model predicts maximum
floodwater elevation, depth, and extent consid-
ering topography, storm surge, waves, tidal
action, and projected sea level rise (20 inches
by the year 2050). Model predictions were
made for the future 10-year, 50-year, and
100-year coastal storm events and verified using
data from Superstorm Sandy in 2012. The Present
Day Flooding figure and this figure show mod-
eled coastal flood depths for the 100-year storm
event (1% AEP) under present and future condi-
tions.

Storm drainage system modeling was not includ-
ed in the project scope. Therefore, current and
future drainage-related flooding depths and
extents are unavailable for the Fair Haven neigh-
borhood. Observed present-day drainage
related flooding is expected to be exacerbated
by projected increases in precipitation intensity
and frequency under future climate conditions.

LEGEND

Coastal Flooding

FEMA Zone AE

Projected 10-yr Event (w/ 20" of Sea Level Rise)
Projected 50-yr Event (w/ 20" of Sea Level Rise)
Projected 100-yr Event (w/ 20" of Sea Level Rise)




COLLIENTT e JECTED FUTURE 100-YEAR: i

FAIR HAVEN COASTAL FLOODING DEF

In the projected future 100-year storm event, the extent
of flooding along the Fair Haven shoreline is significant-
ly expanded compared to the present day 100-year
event, encompassing most of the waterfront parcels
and additional portions of critical roadways and frans-
portation corridors linking Fair Haven to other parts of
the city. The greatest increases in the extent of coastal
flooding and areas with flood depths of 3-5 feet are
predicted for the commercial/industrial waterfront
south of Chapel Street and along the Mill River.

LEGEND

Projected Future Flood Depth
<1ft
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FAIR HAVEN sITE CONTAMINATION

The Fair Haven waterfront along the Mill River and south of River
Street is characterized by a long history of commercial and
industrial uses, including a current mix of active commercial and
industrial properties as well as vacant and underutilized land.
Many of these floodprone properties are contaminated
because of their past industrial use and/or are potential pollut-
ant sources given their current commercial and industrial use. A
number of these properties are listed on the CT DEEP Brownfields
Inventory, which includes sites that have received state or feder-
al grants or loans for assessment and/or remediation or sites that
have been accepted into a formal cleanup program. Approxi-
mately 18 brownfield sites along the Fair Haven waterfront are
vulnerable to coastal flooding, and another 60 sites potential P ! o i € oo 398 Ly _ B W T sty A= . 0
sources of contaminants during floods given their current indus- AT g A BT T Lot e PR Sgeze ) -
trial/commercial use. Ry, Sk % s 1 . S . ZU eimy WU = = - el i 1)

Yif sy
4

The Mill River District, which includes Fair Haven's western shore-
line, and the River Street section of the Fair Haven neighborhood
are target areas for redevelopment of large, underutilized sites.
Cleanup of legacy contamination and vulnerability of this area
to current and future flooding are major obstacles to redevelop-
ment of the Fair Haven waterfront, including providing public
access to the river and implementing coastal flood resilience
measures.

LEGEND

: : Contaminated Site - Flood Impacts

R RN Y

Contaminated Site

L Potential Contamination Source - Flood Impacts |
$ Potential Contamination Source i
FEMA Zone AE

- Projected Future Flooding ;
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FAIR HAVEN EXISTING HEAT RISKS

HEAT EXISTING CONDITIONS

Impervious Ground Surface
Impervious Building Surface
Lack of Tree Canopy
Lack of Open Space

GREEN INFRASTRUCTURE MITIGATION +
HEAT ADAPTATION SITING CRITERIA

Vacant or Partially Vacant City-Owned Parcels
Other Vacant Parcels

Tree Canopy Percentages

Buffers to Public Transit

Walkability

Buffers to School Parcels

Percent Impervious

Social Vulnerability Ranking

Heat Sensor Data

CRITERIA FOR POTENTIAL COOLING CENTER

LOCATIONS

Public Buildings

Churches

Schools

Area Available in Buildings
Building Accessibility
Buffers to Public Transit
Walkability

Social Vulnerability Ranking
Heat Sensor Data

LEGEND

Open Space
! Impervious Ground Surface
- Impervious Building Surface

Heat Sensor Locations

City Approved Cooling Center
NOAA Tree Cover

Inventoried Street Tree
FEMA Zone AE e

- Projected Future Flooding
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FAIR HAVEN UNDERSTANDING THE RISKS

WHAT'S AT RISK?
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ESILIENIT

BUILDINGS IMPACTED

FAIR HAVEN BY FUTURE FLOODING

Flooding in the Fair Haven neighborhood can result in physical
damages to structures and their contents, human impacts such
as residential displacement and injuries, direct business impacts,
and the loss of function of public and essential facilities. This
figure shows the buildings in the Fair Haven neighborhood that
are vulnerable to projected future coastal flooding during the
100-year (1 % AEP) storm event. The impacted buildings are
categorized based on use (e.g., residential, commercial, and
industrial buildings) and ownership (private ownership versus City
of New Haven). The future 100-year storm event, with 20 inches
of sea levelrise, is expected to impact 52 residential and 83
commercial/industrial buildings, most of which are privately
owned in addition to 14 City owned buildings.

BUILDINGS
IMPACHTED
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LEGEND
Buildings Impacted By Future Flooding

Industrial Use
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ESILIENT
TRANSPORTATION
FAIR HAVEN INFRASTRUCTURE AT RISK

Coastal and drainage-related flooding in the Fair Haven neigh-
borhood impacts critical rcadways and transportation corridors,
including local bus service and bicycle lanes/routes, both within
the community and that connect Fair Haven to the rest of the
city. As shown on this figure, low-lying segments of several major
roads along the Fair Haven shoreline (Front Street, River Street,
John W. Murphy Drive) will be impacted by coastal flooding in
the projected future 100-year event with 20 inches of sea level
rise. The approaches to the bridges/water crossings at East
Grand Avenue and Chapel Street are also predicted to experi-
ence flooding during this future event, potentially disrupting
traffic and emergency services including evacuation routes that
serve the Fair Haven neighborhood.

Similarly, roadways that that serve as critical linkages to points
north and west pass under the rail line (Humphrey Street and
James Street) and Interstate 21 (State Street, Willow Street, Ferry
Street, Clinton Avenue, and Front Street). These underpasses are
low points that regularly flood during heavy rainfall, restricting
vehicle passage and posing a public safety hazard. The railroad
underpasses at Humphrey Street and James Street generally
experience more significant flooding than the other impacted
underpasses that serve Fair Haven. Also notable is the Middle-
town Avenue underpass near Foxon Boulevard, located just
northeast of Fair Haven and a major connection to the Quinnipi-
ac Meadows area, which experiences flooding multiple times
per year.

LEGEND

I Frojected Future Flooding
(100-Yr + 20" SLR)

Bus Route
=—emw Dedicated Bike Lane
= Streets with Coastal Flood Risk

nunnn Observed Drainage Flooding

ﬁ Emergency Response
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FAIR HAVEN WATER INFRASTRUCTU
s

Most of the Fair Haven neighborhood is served by combined storm and sani=
tary sewers operated by the Greater New Haven Water Pollution Confrol
Authority. Combined sewer systems carry a mixture of sanitary sewage and
stormwater to a treatment facility via a single pipe. During wet weather, the
combined flows can exceed the capacity of the system, resulting in overflow.#*
of sanitary sewage and stormwater to surface water bodies (i.e., combined
sewer overflows or CSOs). The combined sewer system in the Fair Haven neighs
borhood includes various collectors, force mains, and the James Street inter-: .
ceptor, pump stations at Grand Avenue and Market Street, and 3 remaining
active CSO regulators and outfalls (CSO-009, CSO-015, and CSO-016).

The northeast portion of Fair Haven and areas along the Quinnipiac and Mill
Rlvers have separate storm drainage and sanitary sewer systems. The s’rorm

Mill Rivers via stormwater outfalls. Outdated and undersized storm drainage
systems contribute to drainage related flooding of roads and properties in the
Fair Haven neighborhood during heavy precipitation events.

Coastal flooding can reduce the conveyance capacity of both combined
sewers and storm drainage systems in flood prone areas. CSO and storm drain-
age outfalls can become inundated during coastal flooding, causing water to
back up in combined and separate drainage systems. Sea level rise can also
increase groundwater levels in coastal areas, which can exacerbate ground-r =
water infiltration into storm and combined sewer pipes, further reducing system:
capacity.

The New Haven CSO Long Term Control Plan outlines specific strategies and
timeframes for removing or controlling CSO discharges in the Fair Haven neigh="
borhood, including additional sewer separation, installation of CSO storage
tanks at several of the remaining CSO outfalls, and the use of green stormwater
infrastructure to reduce runoff volumes to the combined sewer system.
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Fair Haven is home to diverse neigh-
borhoods with a rich cultural heritage
(Hispanic) and strong community
cohesion. There are a number of
critical community assets in Fair Haven ~ Emergency Response
that serve the local residents and ;
businesses. In addition to infrastructure
such as roads, bridges, and utilities, () YALE NEW HAVEN HOSPITAL CENTER FOR EMS
critical community assets are those
that are most essential for a communi-

ty to thrive (i.e., provide community MARY WADE HOME
cohesion, character, and quality of
life) including schools, childcare Healthcare Facility /s
centers, public housing, health care 8 COCENTRA URGENT CARE + DEPT. OF SOCIAL SERVICES OT
e . Ch . NEW HAVEN PHARMACY
facilities, senior centers, libraries, @ PIONEER REHAB DBA + PHYSICAL THERAPY
emergency response services, and @ FAIR HAVEN COMMUNITY HEALTHCARE
. NEW HAVEN MEDICAL CENTER
other governmental services. These ®
critical community assets are also School

por’riculorly imporTOnT given the area'’s @ FARNAM NEIGHBORHOOD HOUSE + NURSERY SCHOOL

high social vulnerability. This figure @® FAMILY ACADEMY

shows the critical commu nn‘y assets (@ LITTLE ESTRELLITAS LICENSED FAMILY HOME DAYCARE
i . 5 ) (@ JOHN S. MARTINEZ SCHOOL

within and immediately surrounding @ COLD SPRING SCHOOL

Fair Haven. (%) FAIR HAVEN SCHOOL

Several national and local historic €0 ALL SAINTS CATHOLIC ACADEMY

Library / Post Office

@ FAIR HAVEN BRANCH LIBRARY
@ UNITED STATES POSTAL SERVICE

) NEW HAVEN POLICE DEPARTMENT
NEW HAVEN FIRE DEPARTMENT ENGINE 17
NEW HAVEN FIRE DEPARTMENT ENGINE 10/TRUCK 3.

Senior Center
ATWATER SENIOR CENTER

(P ELM CITY COLLEGE PREPARATORY ELEMENTARY SCHOOL

@ TITI TANIA'S DAYCARE |
(T AUNTIE ROSE CHILDCARE DEVELOPMENT CENTER |

) LITTLE SKY FAMILY CHILDCARE

dISTnCT.S are IOCOTed Wlfhln FOIr HGVGH, @ TIA HILDA'S DAYCARE LLC
reflecting the area's maritime and ® CLINTON AVENUE SCHOOL
industrial past and emphasis on histor- & BOSS BABY LEARNING + DAY CARE
ic preservation. The Quinnipiac River Religious Center
and Quinnipiac Avenue Historic g STRAIGHTWAY CHURCH
! : GLESIA SALVACION Y VIDA ETERNA —
Districts are located in the southeast- @ IGLESIA CRISTIANA ESTRELLA RESPLANDECIENTE DE JACOB- .-
ern portion of Fair Haven, while the @ APOSTLE IMMIGRANT SERVICES ' »n—_
River Street Historic Disfrictis located & HE REDEEMED CHRISTIAN GHURGH OF GoD
just east of the Mill River. Remaining @ IGLESIA BAUTISTA EL CALVARIO
examples of historically significant % e N
architecture and structures exist in @ OUR LADY OF GUADALUPE PARISH
these areas, some of which are vuiner- @ 1GESACRSTAMBOSOEACTOS 1 i et ic HOUSING)
able to coastal flooding. @ IGLESIA DE DIOS LA NUEVA JERUSALEN INC @ NHPD PROPERTIES
!
: |‘
LEGEND Public Open Space ey
G 7 st i (Park, Urban Farm, Community Garden) r'"
pusann: KIVET SlT€e @ CRISCUOLO PARK @ CHATH
v Historic District @ MILL RIVER TRAIL- OPEN SPACE @ ENGLISHM
i e # S g b . @ JOHN S. MARTINEZ SCHOOL- OPEN SPACE @D CLINT
3 ¢ Quinnipiac River @ ESMERALDA PARK @ quin IPIAC VER |
Trverriit etoric Distri @ WOLCOTT & LLOYD COMMUNITY GREENSPACE €B)| DOVER BEAGH.
bl et @ WOOLSEY ST COMMUNITY GARDEN © FERRY STREET
Quinnipiac Avenue o ‘
WOLCOTT & FERRY STREET FARM 3
Historic District @ FERRY STREET TRIANGLE
. @ QUINNIPIAC RIVER PARK
- Public Open Space €@ FAIR HAVEN SCHOOL- OPEN SPACE
@ CLINTON AVE- OPEN SPACE
FEMA Zone AE @ GRAND ACRES COMMUNITY GARDEN

€®) LEWIS STREET PARK
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FAIR HAVEN FOCUS AREAS

ESILIENIT

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

The identified focus areas include most of the Fair Haven shoreline, as well as critical h ’f”?’"’
roadways and corridors that connect the Fair Haven community to the rest of the City ond r
enhance connections within Fair Haven (yellow lines on map) and can serve as cooling
corridors using shading strategies and green infrastructure (orange lines on map). The Fair
Haven peninsula was subdivided into the following numbered focus areas shown on the ’
map to the right, which include shoreline areas and critical community connections: & -

1.

Underpasses — drainage-related flooding at the railroad underpasses (Humphrey Street
and James Street) and at the I-91 underpasses (Clinfon Avenue and Front Street), which
are crifical connections to and from Fair Haven

John W. Murphy Drive Area - low-lying road and adjacent industrial, commercial, and W=
residential areas and buildings along the lower Mill River susceptible to coastal and & "‘ '
drainage-related flooding e
e
Grand Avenue & Mill River Bridges — major gateway/connection between Fair Haven
and Downtown, Wooster Square, and Mill River impacted by existing and future coosfol °t‘*
flooding .._
River Street Area — heavily industrialized area along lower Mill River and Quinnipiac Rlver
vulnerable to coastal flooding and characterized by legacy contamination and i
ongoing cleanup and redevelopment B il
Quinnipiac River Park Area - flood prone park along Quinnipiac River between Ferry
Street and Grand Avenue —
Front Street North — low-lying road and adjacent commercial and residential areas at risk -
of coastal flooding s i
Clinton Park Area — area encompassing Clinfon Avenue School, Clinton Park, and ¥
adjacent public housing, as well as flood prone connection along Middletown Avenue
to nearby shopping and commercial areas east of the Quinnipiac River
LEGEND ,
E » Cooling Corridors @
Community Connectors £ ot
D Critical Community Connection Area
D Shoreline Focus Areas e |
-l
Projected Future Flooding
- (100-Yr + 20” SLR) o

FEMA Zone AE
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FAIR HAVEN rocus AREAS - SUMMARY

FOCUS AREA 1
UNDERPASSES

Sty

CRITICAL ASSETS

» Impacted by Coastal and Drainage Flooding:
Critical neighborhood connections and egress
during storm events (Humphrey Street, James
Street, Clinton Avenue, and Front Street)

GOALS / NEEDS

» Improve access to critical facilities during flood
events

» Reduce risks to residents during flood events

POTENTIAL BENEFITS / SOLUTIONS

+ Upon more detailed analysis, drainage system
could possibly be improved to reduce flooding
at underpasses

« Improvement to the flood conditions here
would result in safer travel during storm events

+ Road closures and automated temporary
traffic barriers to reduce the incidence of
stranded vehicles and the need for rescues

STATUS / NEXT STEP

 This report provides short term
recommendations to keep residents safe in
present day flood events

» [|tisrecommended that the City perform
detailed drainage analysis and engineering at
these locations to better evaluate potential
long-term solutions

FOCUS AREA 2
JOHN W. MURPHY DRIVE A

S

NHOE

=
=

"

HAUN

CRITICAL ASSETS

+ Impacted by Coastal, Riverine, and Drainage
Flooding as well as Extreme Heat: Concentra
Urgent Care, Dept of Social Services, Pump
Station, Mill River Trail, Street Grid, Businesses,
Residences, Family Academy

GOALS / NEEDS

» Improve access to critical facilities during flood
events

» Reducerrisks to residents during flood events

* Improve connections to waterfront from
residential areas

* Reducerrisk from extreme heat

POTENTIAL BENEFITS / SOLUTIONS

+ Improvement to the flood conditions here
could result in reduced risk from flooding,
enhanced recreational space, ecological
benefits, increased tree canopy and cooling
opporfunifies

STATUS / NEXT STEP

» This report provides a concept level design for
this area

FOCUS AREA 3
GRAND AVENUE & BRIDGES

R, 7 ; o

CRITICAL ASSETS

+ Impacted by Coastal Flooding: Passage across
the Mill River is impacted by flooding in the
present and future condition. Crifical
connection fo Downtown New Haven

GOALS / NEEDS

* Improve access to critical facilities during flood
events

* Reducerrisks to residents during flood events

POTENTIAL BENEFITS / SOLUTIONS

* Improvement to this transportation asset would
enable critical neighborhood connections
during storm events now and in the future

STATUS / NEXT STEP

» This report provides a concept level design for
this area

FOCUS AREA 4
RIVER STREET AREA

[}

CRITICAL ASSETS

» Impacted by Coastal, Riverine, and Drainage
Flooding as well as Extreme Heat: Chapel
Street and bus routes, John Martinez School,
Cold Spring School, Criscuolo Park,
contaminated parcels

GOALS / NEEDS

« Separate combined sewers

* Absorb and/or mitigate coastal surge

« Enhance resiliency of public open spaces

» Reduce risk from extreme heat

« Provide opportunities for resilient
redevelopment opportunities for the City

POTENTIAL BENEFITS / SOLUTIONS

* Improvement to this area would support the
City’'s initiative to mitigate industrial land
barriers to coastal access, Increase water
access, and potentially reclaim large parcels
for open space and/or redevelopment

STATUS / NEXT STEP

+ Redevelopment plans for this area are active
with the City currently. It is recommended that
the City consider detailed projections of future
flood risk and rising groundwater levels in this
area to better inform redevelopment decisions
and resilient design strategies
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FOCUS AREA 5

CRITICAL ASSETS

* Impacted by Coastal, Riverine, and Drainage
Flooding as well as Extreme Heat: Street
flooding, Quinnipiac River Park

GOALS / NEEDS
« Absorb and/or mitigate coastal surge
e« Enhance accessible riverfront access

POTENTIAL BENEFITS / SOLUTIONS

* Improvement to this area would support the
quality of life for nearby residents by providing
enhanced recreational spaces, enhanced
habitat, as well as cooling opportunities along
riverfront

STATUS / NEXT STEP

» The City of New Haven recently received grant
funding for improvements to Quinnipiac River
Park including new site furniture, re-paving,
electrical and signage, stone dust paths, and
water service

« The City should implement other resilience
improvements, like those concepts for Dover
Beach to the north, consistent with recent
community input for the Quinnipiac River Park
improvements including living shoreline
elements and enhanced free canopy for
shade and habitat

FOCUS AREA 6
FRONT STREET NORTH

e o—" = B — I = TN

CRITICAL ASSETS

* Impacted by Coastal, Riverine, and Drainage
Flooding as well as Extreme Heat: Private
residences, businesses, marina, and access to
river

GOALS / NEEDS

* Many private residences need building scale
solutions

+ Reduce street flooding

POTENTIAL BENEFITS / SOLUTIONS

« Voluntary buyouts could be a solution that the
City should discuss for some of the riverfront
properties

» Floodproofing at the building scale could also
be beneficial

STATUS / NEXT STEP

+ This area was not developed to concept level
plans in this study

+ Neighborhood scale outreach and discussions
with property owners would be the next step to
move this forward

FOCUS AREA 7
CLINTON PARK AREA

CRITICAL ASSETS
+ Impacted by Coastal, Riverine, and Drainage
Flooding as well as Exireme Heat: affordable

housing, Clinton Avenue School, Dover Beach.

Extreme heat is the driving risk in this area.

GOALS / NEEDS

» Provide cooling opportunities

+ Enhance habitat and open spaces for
affordable housing area

» Provide neighborhood connections and
manage stormwater

* Enhance school parcels and infroduce
elements to reduce extreme heat impacts

POTENTIAL BENEFITS / SOLUTIONS

* Improvement to this area could resultin a
more resilient community through
strengthening community corridors and
providing gathering spaces to escape the
heat

» Ecological enhancements in Dover beach
could benefit both habitat and water quality
as well as provide a more diverse experience
for park visitors

STATUS / NEXT STEP
» This report provides a concept level design for
this area

COOLING CORRIDORS /

LEGEND
e=m=w Cooling Corridors
Community Connectors

CRITICAL ASSETS

* Impacted by Extreme Heat: Critical community
connections for pedestrians, bicyclists, and
public fransportation users

GOALS / NEEDS
* Increase shade canopy
» Reduce drainage related flooding

POTENTIAL BENEFITS / SOLUTIONS

* Improvements along these corridors would
reduce the risks associated with urban heat
island

« Enhance urban habitat and water quality

» Provide cool connections to the various
cooling shelters, resilience hubs, and crifical
facilities around the neighborhood

STATUS / NEXT STEP

» Elements of the cooling corridors and
community connectors are incorporated into
the concept level designs in this report
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Eg ENW EVACUATION ROUTES +

EVACUATION ROUTES

Fair Haven is vulnerable to isolation during major flood events that cut off

vehicle access to and from other parts of the City. This map shows suggested

evacuation routes during major coastal and/or drainage related flooding

events. Evacuation routes (shown in black lines) include existing critical

linkages that are not impacted by existing or future projected flooding:

« Blatchley Avenue and State Street and Willow Street to points north and
west

» Ferry Street and Interstate 91 North to points north and east

» Ferry Street and Grand Avenue/East Grand Avenue over the Quinnipiac
River to points south and east

Grand Avenue over the Mill Riveris a future potential evacuation route to
access downtown New Haven and points west pending future elevation of
Grand Avenue and the two Mill River bridges above the coastal base flood
elevation.

Road closures and automated temporary traffic barriers, similar to railroad
crossing gates, are recommended for roads that regularly flood during coastal
storms or heavy rainfall (shown as black Xs), preventing traffic from accessing
these areas during flooding and reducing the incidence of stranded vehicles
and the need for rescues. This system could be operated by and coordinated
between New Haven Emergency Management and/or Public Works, along
with signage throughout Fair Haven and community outreach and
noftifications through existing on-line, social media, and other media outlets.

LEGEND
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Bus Route
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RESILIENCE HUBS

“Resilience hubs” are community-serving facilities, augmented to support residents
and coordinate and supplement resource distribution and services before, during, and
after a natural hazard event. Resilience hubs can increase bottom-up community-led
resilience efforts by leveraging existing or newly designated community-trusted spaces
or facilities. The hubs, which can take many forms and scales, can support local
emergency response during disruptions with flexible back-up power systems,
emergency shelter options where appropriate, cooling, clean air, communication,
supply distribution, and logistical support for connecting community members to
information and services before, during, and after a disaster. Hubs can also improve
community connectivity and become centers for delivering year-round support that
can improve preparedness and response to climate hazards through improved
communication with city staff and leadership, more equitable access to grant
programs, access to technical assistance, workshop and learning opportunities, health
services, and workforce training opportunities, among others.

As documented in this project, numerous community assets exist in Fair Haven and
many community members lack access to a vehicle or other transportation options.
The amount of impervious and heat emitting surfaces, particularly along pedestrian
corridors has been identified as an impediment to residents accessing existing cooling
centersin the area. Fair Haven also lacks an emergency shelter, and the current
approach during a major emergency is to bus residents to emergency shelters in other

parts of the City.

A strategy to designate one or more existing facilities as
“resilience hubs” could help to increase the options for
vulnerable residents during different climate hazard
events, such as prolonged heat waves, air pollution
from regional wildfires, and prolonged power disruptions
from maijor storms. As part of that designation, the City
could work with existing facility owners and operators to
better equip sites with flexible back-up power systems
and emergency supplies, so that they can enhance
New Haven's emergency management capabilities
during climate hazard events. The City can also work
with local community-based organizations and service
providers to develop programming that can enhance
residents’ connection and usage of a resilience hub
during every day “blue sky” conditions.

This map shows potential resilience hub locations (FAME
School, Fair Haven School, and Clinton Avenue School)
along with other facilities that could form a network of
cooling centers or emergency shelters. Appendix X
contains details of an analysis of potential resilience hub
locations in Fair Haven.
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FAIR HAVEN DEVELOPING A TOOLKIT

HOW DOES FLOODING WORK IN FAIR HAVEN?

As demonstrated by historic and more recent events, the Fair Haven neighborhood faces £ -3

high, and increasing, risks from heavy rainfall events, coastal storm surge, and tidal ; e =
flooding. Each of these presents its own challenges. Many areas in the neighborhood, as = ' .
well as other locations in New Haven, face flood risks from multiple sources, requiring A l
solutions that address the ways in which these flooding sources interact to provide holistic Superstorm Sandy, Humphrey St. Underpass December 23, 2022, Quinnipiac River Park
flood risk reduction. The adaptation solutions examined in this report aim to provide layered

approaches to flood risks while also providing additional benefits to the community.

WHAT TYPES OF FLOODING DOES FAIR HAVEN EXPERIENCE?

e S—— P — R —m— P ————

— —

TIDAL FLOODING COASTAL STORMS RAINFALL FLOODING
Tidal flooding is the temporary inundation of low-lying areas due Tropical storms, hurricanes, and nor’easters can raise water levels Inches of rain can fall in a few hours during the peak of a storm,
to high tides. Sea level rise will cause tides to be higher than they along the coast. causing flooding in low-lying areas. These areas might be along
are today, and some areas will flood daily if no actions are waterways (riverine flooding) or inland where rainfall overwhelms
taken. storm drains.

HOW CAN WE ADAPT TO FUTURE FLOODING?
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PROTECT ASSETS FROM WATER LIVE WITH THE WATER MOVE ASSETS AWAY FROM WATER
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NATURE-BASED STRATEGIES

ELEVATED BULKHEAD

ELEVATED PROMENDADE

SHORELINE

STABILIZATION
HABITAT
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Nature-based solutions use natural systems, or features that
mimic them, to reduce flood risk and provide other
economic, environmental, and social benefits. Natural
features include existing ecosystems, such as wetlands and
salt marshes, while nature-based solutions include features
like parks and living shorelines. Both can maintain or create
valuable habitat, attenuate wave action, and reduce
erosion.

il

PROTECTED
AREA

Bulkheads are concrete structures along shorelines of large
bodies of water that protect from flooding, wave action
and erosion. Elevated bulkheads can be integrated into
recreational greenways and provide waterfront access to

users.

PROTECTED AREA

EXISTING GRADE

—/

Elevated promenades provide public access to the
shoreline and are raised to the Design Flood Elevation (DFE)
level to protect inland communities from coastal flooding.

NARRATIVE SOURCE: RESILIENT NJ — PROTECT, RESTORE, TRANSITION — A Resilience Action Plan For The Raritan River And Bay Communities’ Region

Resilient Fair Haven
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FAIR HAVEN PHYSICAL STRATEGIES CONSIDERED

LANDSCAPE BERM

DFE ” '

ECOLOGICALLY ENHANCED STRUCTURES

IEEEEEEEEE
—— a :.#IIIIII
EXIST

Berms are earthen mounds of various widths that provide
flood protection and, where possible, public access to and
along the waterfront. Where there is less space, berms can
be narrow with a path on their crests. Where there is more
space, they can widen to become elevated waterfront
parks, creating places for communities to gather while
simultaneously providing flood protection.

Revetments are hard sloping structures, typically
constructed using natural stone, or concrete blocks
designed to reduce shoreline erosion by absorbing wave
energy and minimizing wave run-up. Sometimes these
structured systems are necessary and can be altered as
hybrid systems to incorporate ecological features providing
enhanced habitat opportunities as well as enhance quality
of life and water quality.

LIVING SHORELINE

Shoreline stabilization approaches along estuarine coasts,
bays, sheltered coastlines, and tributaries incorporate
natural features, including vegetation or submerged
aquatic vegetation alone, or hybrid systems in combination
with harder shoreline structures for added stability such as
stone, sand fill, rock sills and other structural and organic
materials.
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FAIR HAVEN PHYSICAL STRATEGIES CONSIDERED

URBAN STORMWATER INFILTRATION

Right-of-way bioswales are vegetated drainage courses
located in sidewalks to capture, detain, and infilirate runoff
from streets, allowing any excess rainwater to enter the
piped stormwater system.

A rain garden collects rainwater runoff from impervious
surfaces like roofs, streets, and paved surfaces, thereby
reducing risk associated with rainfall flooding.

REDUNDANT EMERGENCY ROUTES

DFE ’

EXISTING SUSCEPTIBLE NEW REDUNDANT
ROUTE RESILIENT ROUTE

RAISED ROADWAY

DFE

EXISTING GRADE

PROTECTED

By creating redundant routes, residents and emergency
services can have mobility options when other, more
susceptible routes are impassible. This tool applies to
instances where critical emergency routes are often
compromised by floodwaters

Elevating roadways to target DFE keeps transportation
infrastructure dry during the flood events, maintaining
evacuation routes and access for emergency services.
Elevated roadways may also act as flood protection for
inland communities.

Resilient Fair Haven
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GREEN ROOF

SUNLIGHT
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HEAT TRANSFER
TRADITIONAL ROOF

STORMWATER
RUNMOFF

GREEN ROOF

T L

A greenroof is a layer of growing medium for vegetation
installed over a waterproofing system, slowing down runoff
by retaining rainwater and gradually releasing it back into
the atmosphere through condensation and franspiration.
Blue roofs provide temporary water storage systems that
allow for the gradual release or evaporation of stored
water.

ELEVATE CRITICAL SYSTEMS

ETORMWATER
RUNOFF
HEAT TRANSFER

DFE

Relocating critical systems to higher floors within structures
reduces the impacts of flooding on critical services and
reduces recovery times. This tool increases the resilience of
essential services to homes and businesses.

STRATEGIC ACQUISITION

FLOODPROOF LEVELS BELOW DFE

DFE

—

Wetproofing involves sealing susceptible levels to water
infilfration. This allows for flood water to move into and through
these levels while limiting infilfration to the rest of the structure.
Dryproofing involves fully blocking out floodwaters with both
permanent and deployable structures.

HIGH GROUND

Strategic acquisition is the voluntary acquisition of parcels to reduce long-term flood damage and implement
targeted flood protection projects at key flood pathway locations. This strategy can be selectively considered where
perimeter protection or adaptation are not feasible, too costly, or detract from other essential aspects of resilience.

Resilient Fair Haven
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FAIR HAVEN NON-STRUCTURAL RECOMMENDATIONS

RESILIENCE STRATEGIES FOR FUTURE CONSIDERATION

GOVERNANCE + POLICY TOOLS

LAND USE PLANNING + ZONING

Explore opportunities to include higher design standards in City ordinances such as the requirement of
an elevation certificate, limited outdoor storage of materials in flood hazard areas, standards for
cumulative substantial improvements and/or lower substantial improvement threshold, and/or
application of standards in the 0.2% annual chance floodplain.

CREATE FUNDING PROGRAMS CITYWIDE

Develop funding programs including loans and grants that can be provided to property owners
(residential, multi-family, and commercial) to support building scale mitigation through floodproofing,
elevations, buyouts, green infrastructure retrofits, and energy efficiency.

REVISIT A STORMWATER AUTHORITY

A stormwater utility creates the ability to assess fees, based on a fair and equitable approximation of
the conftribution of stormwater runoff from a real property, which can then be used to fund stormwater
programs within the governing body. A stormwater utility operates similarly to any other utility, such as a
water or electric utility. This is an especially valuable tool as part of a watershed approach for flood
resilience, as it facilitates implementation of stormwater management practices for new and
redeveloped areas, creates incentives for retrofits on private property, and provides dedicated
funding for beneficial public stormwater projects and maintenance activities. With the increasing
impact of extreme rainfall events, it is recommended that the City of New Haven revisit this idea.

IMPLEMENT PUBLIC EDUCATION CAMPAIGN ON STORM SAFETY

This campaign should include both education about drainage and coastal storm risks as well as what
community members should do during storms, specifically in Fair Haven detailing evacuation routes,
road closures, and resilience hub locations.

WATERSHED/CITYWIDE PROBABALISTIC MODEL FOR COMPREHENSIVE FLOOD RISK ANALYSIS

The development of a fully probabilistic physics-based hydrodynamic model of the Mill and Quinnipiac
watersheds (City of New Haven), which would include a complete Monte Carlo based assessment of
flood risk would provide more refined AEP level conditions as well as enable the City to develop
dynamic adaptation planning pathways (DAPP). DAPP's can provide a powerful adaptive and visual
management tool to guide a community through the process of adapting to changing climate
conditions over time. This type of probabilistic model considers pluvial, fluvial, coastal and coastal
flooding as well as incorporates groundwater conditions and stormwater infrastructure systems.

PERFORM CLOUDBURST MASTERPLANNING STUDY

A cloudburst resiliency planning study analyzes best-available data related to rainfall, recommends
methodologies for incorporating findings into ongoing resiliency planning initiatives, and identifies best
practices for considering climate change in future neighborhood-specific planning studies. As an
outcome of the study, opportunities for intervention are identified within the designated study area to
provide retention and conveyance for extreme conditions, while also offering community and
environmental benefits in normal conditions.

INDIVIDUAL / COMMUNITY-BASED ACTIONS

DEVELOPMENT OF CITYWIDE RESILIENCE HUBS

Resilience centers, or “Resilience hubs™ are community-serving facilities, augmented to support
residents and coordinate and supplement resource distribution and services before, during, and after a
natural hazard event. Resilience hubs can increase bottom-up community-led resilience efforts by
leveraging existing or newly designated community-trusted spaces or facilities.

EMERGENCY PREPAREDNESS

Emergency preparedness efforts include the dissemination of emergency alerts and guidance to
residents and community leaders and supporting community-based emergency preparedness
programs through partnerships with community organizations and faith-based institutions.
Outreach in multiple languages and through trusted local leaders is key.

COMMUNITY PLANNING

One way to build adaptive capacity is to work in close collaboration with neighborhood residents and
community-based organizations to identify community needs and develop strategies for improving
access to necessary resources. This could include improving access to open space, improving
community mobility and connectivity, or addressing food deserts—all things that help a community
adapt to changing climate hazards and thrive every day.

COMMUNITY STEWARDSHIP OF GREEN SPACES

Community co-creation and stewardship of green spaces is a way to partner with community-based
organizations to maintain green spaces that support community resilience while supporting education,
job training, and providing volunteer opportunities.

NEIGHBORHOOD WIDE STUDY ON AIR QUALITY

Partner with the academic community, such as Yale School of Public Health Center on Climate
Change and Health, and community-based organizations to conduct localized studies and public
health screenings of present-day vulnerabilities to and impacts of extreme heat and poor air quality.
Poor air quality in Fair haven is not merely a future issue, but rather an immediate concern of its
residents now. The community is already experiencing the effects of poor air quality, especially the
elderly and children

PUBLIC EDUCATION CAMPAIGNS

Start a regional education campaign with resources for individual mitigation and to promote
advocacy related to additional hazards. Should involve developing and distributing accessible,
multilingual information and educational materials designed to reach as many communities as
possible

Resilient Fair Haven
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HEAT SPECIFIC STRATEGIES FOR FUTURE CONSIDERATION

COMMUNITY HEAT RELIEF NETWORK

Organize and activate a network of local
institutions, businesses, and community organizations
who can respond during extireme heat events by
offering cooling spaces and resources to residents

COOL + SAFE TRANSPORTATION

Improve access to cool, safe, and accessible routes for

walking, biking or using public transit in extreme heat,

including:

*  More bus shelters along popular routes

« Offering free bus fransportation on certain routes
during Heat Health Emergencies

« Creating safer routes and traffic crossings to the
waterfront and public open spaces

+ Reducingidling and vehicle exhaust (which impacts
air quality) by rerouting truck traffic out of residential
areas

EFFICIENT AIR CONDITIONING IN SCHOOLS, LIBRARIES,
AND COMMUNITY CENTERS

Improve access to air conditioning and healthy energy
repairs at public schools, libraries, and recreation
centersin Fair Haven and City-wide

COOLER OPEN PUBLIC SPACES

Improve access to resources that will help residents

stay cool outside:

+ Betterlighting in park spaces to make it more
accessible in the evening

» Providing cold water, shade structures, and misting
fans/tents for block clean-ups and other outdoor
community events

* Increase tree canopy along designated cooling
corridors

STAYING COOL AND SAFE AT HOME

ENERGY EFFICIENT APPLIANCES + HOME REPAIRS

* Improve access to efficient air conditioning units
and appliances

* Improve access to healthy home energy repairs and
weatherization

+ Explore a neighborhood/citywide program which
can complete energy upgrades and repairs to
homes to prevent displacement and reduce energy
burden in low-income homes, including cool roof
coatings and insulation installation

STRATEGIC + INCLUSIVE HEAT OUTREACH

« Improve access to information about existing utility
assistance programs and resources about how to
stay cool and safe during extreme heat events,
including information about City-operated cooling
centers, heat health tips, and resilience hubs

+ Pilot system for alerting and checking-in on
vulnerable residents during extreme heat eventsin
Fair Haven

» Create centralized City Heat welbsite and a
schedule of social media posts to send to
community-based partners to post throughout the
summer

YEAR-ROUND UTILITY ASSISTANCE

Work to develop services to enable Utility Assistance to
be available for the full year (and not just the winter
season) to qualifying residents in low-income areas

URBAN FOREST ENHANCEMENT

TREE PLANTING + CARE

Improving access to free plantings and education
about free care and maintenance for residents in Fair
Haven, including:

Recruiting neighborhood organizations to partner
with the City to host yard tree giveaways

Expanding bilingual training and recruiting resident
volunteers for street tree plantings around Fair Haven
Increasing street frees and perimeter plantings
around large industrial sites

Providing information about tree care and street
tree program applications in Spanish

EXPANDED CITY STREET TREE LIST

Update the City of New Haven Approved Street Tree
List fo include recommended soil volume, rooting and
truck characteristics, minimum allowable tree pit
size/strip size, moisture tolerance, and other helpful
information to make choosing the right free for the
right place easier.

NEIGHBORHOOD GREENING
Improving access to greening and open space
throughout Fair Haven, including

Creating more gardens and parks on vacant lots
that exist near residential blocks

Targeting green stormwater infrastructure projects—
such as rain gardens, tfree boxes, and bioswales—on
the hottest blocks in Fair Haven

Targeting green stormwater infrastructure projects on
and around industrial sites, commercial sites, and
schoolyards, such as: FAME School, Fair Haven
School, and Clinton Avenue School

FORMATION OF GREENCORPS

PVD TREES + I]NFIRA@TR@@TURE

\?\?"’_T\ nee‘fc ST,,MBE@ fgg e P ‘j FUSS&O'NEILI
|
Developing design guidelines af the

City level takes a proactive approach

to ensuring a healthy and robust urban
forest. This guide was created to

highlight solutions which may be
employed to plant and retain healthy
trees and provide accessible, walkable
surfaces throughout the City of
Providence and presents potential

tools, solutions, and recommendations

to reduce conflicts between tree roots
and sidewalks.

= . S
Bus stops in Lexington, Kentucky, using
solar technology for lighting enhancing
public safety as well as public health

|

Creating alocal job training program for young adults
in Fair Haven to engage in leadership development,
community organizing, and environmental resilience
projects, including:

« Tree maintenance

» Green space enhancement

* Heat outreach

Neighborhood clean-ups

Green roof bus shelter in Columbus, Ohio

ADAPTED FROM: Beat The Heat Hunting Park Resilient Fair Haven 50
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Given the limited project budget, the project team selected a subset of the focus areas
identified in the previous section for development of adaptation strategies and :
implementable project concepts. Focus areas were prioritized and selected for concep’r
development based on the following considerations:

+ The degree of flooding and extreme heat impacts and potential for adaptation
strategies to benefit vulnerable populations

« Areas that can demonstrate both coastal and drainage-related flood resilience
strategies

+ Opportunities for enhanced public access to the Fair Haven waterfront

+ Opportunities to demonstrate green infrastructure cooling corridors and community
connectors for heat resilience and other community benefits

» Input from City staff, Citizen & Technical Advisory Committee, and the community

Two overall focus areas were ultimately selected for concept development:

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

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

The River Street and Lower Mill River District focus area was not selected for concept
development since this area is actively undergoing environmental remediation and ,
redevelopment according to a long-term phased plan. The Quinnipiac River Park and Front
Street focus areas were also not selected due to limited flooding impacts and/or potential
for adaptation strategies. General recommendations for all focus areas are identified later
in this report.

LEGEND

. » Cooling Corridors

Community Connectors

D Critical Community Connection Area

D Shoreline Focus Areas ' e i
Projected Future Flooding .
] (100-Yr + 20" SLR) p——— ‘

FEMA Zone AE
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The recommended actions for the John W.
Murphy Drive Area are aimed at reducing
the flood risks of this area out to the 2050
planning horizon. Below is a summary of the
"Big Moves" recommended in this area. See
the following pages for a rendered
conceptual plan highlighting the
recommended actions as well as 3D
renderings on the pages that follow.

In this area the aim is to mitigate flood
impacts from the Mill River as well as reduce
the impacts of overtopping of the Grand
Avenue bridges, which is expected to
happen more often by 2050. By elevating
Grand Avenue and the Mill River bridges and
ensuring enhanced connectivity, we can
rethink and create a gateway into Fair
Haven. This concept design also explores
opportunities to mitigate the flooding along
John W. Murphy Drive and minimize the
impacts on the inland side of the road by
using the road elevation as a flood risk
reduction measure itself. The concept
recommends looking at the opportunity for
voluntary acquisition of 451 Grand Avenue
(and relocation of the existing business) to
create a floodable gateway park. The newly
created park would provide not only
reduced flood risks but also critical
community open space and access and
connection to the waterfront. The concept
looks at various ways to enhance and create
new community connections from the inland
residential areas down to the water.

By elevating John W. Murphy Drive and
creating a flood barrier, a level of flood risk
reduction is provided on the landward side of
that elevation helping to reduce risks to the
existing structures, businesses, and residences
there today. This could also provide the
future opportunity to explore redevelopment
of the industrial parcels east of John W.
Murphy Drive with the goal of exploring
resilient building techniques like podium
buildings with first floor as parking and/or
services providing a vibrant streetscape in
the community.

The design concept calls for a reduction in
impervious surfaces in the floodplain. One
opportunity is explored at 370 James Street, a
multi-tenant building housing primarily health
and social services, businesses, and
agencies. A portion of this existing parcelis a
large surface parking lot in the floodplain
directly adjacent to the Mill River. Voluntary
acquisition of the surface parking lot to
create a naturalized, floodable area would
provide more flood storage volume along
the Mill River. Parking for 370 James could be
consolidated and accommodated in @
multi-level parking deck allowing for the
creation of substantial public open space
resulting in reduced flood risks, enhanced
habitat, accessibility to the waterfront during
extreme heat events, and other community
benefits.
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With the improvements along the Mill River
provides the opportunity to soften the edge
conditions providing both resiliency to high
water events and flooding while also
providing increased habitat value. The
softening of the shoreline would create more
of a sloped edge condition that provides
better attenuation and resiliency of the rise
and fall of the waterfront conditions and
increase the diversity of ecological systems
along the river's edge by infroducing marsh
areas, fide pool areas, wetland areas, etc.

This concept also includes improvements to
an existing 72" drainage culvert, which
currently outlets at the edge of the Mill River.
The design concept looks at daylighting
approximately 130 feet of that culvert section
allowing for improved water quality at the
outlet by providing a series of step pools,
providing oxygenation and reduction of
sediment loads by moving the outlet back to
the Clay Street extension. This would provide
an educational demonstration project for
water quality and habitat enhancement
along the Mill River trail including signage
about how the rain flows through Fair Haven
back to the waterfront, for example.
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One of the "big moves" explored in this plan is the development of
cooling corridors to strengthen the streetscape corridors as a means
of both enhancing social connections but also reducing the impacts
of extreme heat events. These axial corridors would aid in reducing
heat, reducing runoff, adding habitat, and strengthening community
bonds by enhancing safety. These corridors would promote infiltration
of stormwater through green infrastructure while also promoting safe
and walkable, shaded routes from the interior of Fair Haven down to
the waterfront, the Mill River Trail, and to the community connections
that extend beyond Fair Haven's borders.

The cooling corridors running north/south aim to add to this
connectivity and provide linkages which are important in tying the
fabric of Fair Haven together with the goal that its residents can find
safe walkable respite opportunities from their own block to an
opportunity for heat relief and shade/comfort whether at the water's
edge or at a cooling facility.

One place this cooling corridor is explored in this area is along Clay
Street. Providing improvements to Clay Street and creating the axial
connection from the FAME School down to the water would create
an important safe and walkable route paralleling Grand Avenue. This
is important as there are not always opportunities and space for the
infroduction of cooling green infrastructure along Grand Avenue and
this gives residents an alternate route.

The FAME School itself is a potential demonstration project for a truly
resilient school and neighborhood resilience hub. Here the design
concept explores creating a learning laboratory for students as well as
their families and is focused on making a safe and vibrant, green
school. An elevated shade structure is infroduced over the current
surface parking lot. The shade structure would be connected to the
school and have a green roof, providing opportunities for gardening
and outdoor learning. The design explores upgrading the existing play
spaces as well providing more shade and more diversification of play
spaces by providing small breakout spaces for the school with the
intention that the school yard would be a space for the larger Fair
Haven community during non-school hours. The FAME School is
intended to be utilized as a community resilience hub and cooling
center both indoors and outdoors.
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FAIR HAVEN IMPLEMENTATION ROADMAP: JOHN W. MURPHY DRIVE AREA

Implementation of the recommendations for the John W. Murphy
Drive Area will require coordination between various City of New
Haven departments — City Plan, Economic Development,

NEAR TERM
0-3 YEARS

MID TERM
3-10 YEARS

LONG TERM
10+ YEARS

RECOMMENDATIONS

ORGANIZATIONS ACTIONS

Engineering, Parks & Public Works, Public Schools — and other
organizations including CTDOT, Mill River Trail and Watershed
Association, Fair Haven Community Management Team (CMT), and
private property owners.

The flood and heat resilience and shoreline improvement concepts
between Grand Avenue and 370 James Street will require more
detailed planning and engineering, substantial funding, and
partnerships between the City and private property owners. These
projects are envisioned to be implemented over the next 10+ years.

Green infrastructure and cooling strategies should be implemented
along the cooling/resilience corridors as stand-alone retrofit projects
or in conjunction with planned capital improvements such as
roadway and streetscape projects as funding allows.

The FAME School parking cooling improvements could be pursued
independently of the other recommendations and could serve as a
pilot for public schools throughout New Haven.

IMPLEMENTATION CHALLENGES
Agreements needed with private property owner at 370 James
Street and for voluntary acquisition of the property and relocation
of the existing business at 451 Grand Avenue
Legacy contamination of industrial properties along Mill River
Technical feasibility of John W. Murphy Drive road elevation/flood

barrier, integration with existing road network & neighborhood as
well as strengthening the neighborhood fabric and cohesion
Technical feasibility of Grand Avenue road elevation and potential
conflict with at-grade rail line west of Mill River

REGULATORY FEASIBILITY

+ Remediation/management of contaminated soil and groundwater

» CT DEEP and US Army Corps of Engineers permitting for shoreline
improvements along Mill River

POTENTIAL FUNDING SOURCES
CT DEEP Climate Resilience Fund (DCRF) — approximately $10
million annually for planning and development of flood and heat
resilience projects

CT DECD Community Investment Fund (CIF) — up to $175 million
annually for capital projects that support economic and
community development in underserved municipalities

FEMA Building Resilient Infrastructure and Communities (BRIC) — $1
billion nationwide for community resilience projects that address
flooding and extreme heat

NOAA Climate Resilience Regional Challenge Grant (NOAA) —
$575 million for regional collaborative projects that increase the
resilience of coastal communities

USFS Urban and Community Forestry Grants (USFS) — more than $1
billion nationally for projects that support urban communities
through equitable access to trees. New Haven received a 2023
grant award for $362,000 to expand its urban forestry program.

730 James Street
Parking Lot & Urban
Cooling Center
$17,500,000

City of New Haven,
Private Property
Owner, Fair Haven
CMT

Engage property owner to assess interest in
implementing the resilience concept

Conduct detailed planning & refine concept
Secure funding
Design, permitting, and construction

Mill River Trail, Outfall

Improvements,
Floodable Park and
Gateway Property
$7,600,000

City of New Haven,
Mill River Trail &
Watershed
Association, Private
Property Owner,
Fair Haven CMT

Engage property owner (451 Grand Ave) to
assess interest in voluntary acquisition &
relocation

Conduct detailed planning & refine concept
Secure funding
Acquisition, relocation, remediation

Design, permitting, and construction

John W. Murphy Drive

Elevation and Flood
Barrier
$25,000,000

City of New Haven,
Fair Haven CMT

Conduct detailed planning & refine concept
Secure funding
Design, permitting, and construction

Grand Avenue Road
and Bridge Elevation
$19,900,000

City of New Haven,
CTDOT, Fair Haven
CMT

Conduct detailed planning & refine concept
Secure funding
Design, permitting, and construction

Cooling/Resilience
Corridors
$6,000,000

City of New Haven,
CTDOT (CT transit),
Fair Haven CMT

Secure funding
Design, permitting, and construction

Family Academy of

Multilingual Exploration
(FAME) School Parking

Lot Cooling
Improvements
$2,600,000

City of New Haven,
New Haven Public
Schools, Fair Haven
CMT

Conduct detailed planning & refine concept
Secure funding
Design, permitting, and construction

Resilient Fair Haven
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The recommended actions for the Clinton Park Area are aimed at
addressing extreme heat risks in an area with a high percentage of
socially vulnerable populations as well as ensuring that people don't
get stuck, or wade into, flood waters during storm events on critical
transportation connections. Below is a summary of the "Big Moves"
recommended in this area. See the following page for a rendered
conceptual plan highlighting the actions included in the Clinton Park
Area as well as 3D renderings on the pages that follow.

One of the biggest issues in this focus area centers around the impacts
from flooding of underpasses and blocked access points out of Fair
Haven. The long-term physical mitigation solutions for this problem
would involve the interstate highway and the railroad, which is a costly
and long-term endeavor. In the shorter term, the concept proposes
road closures and automated traffic barriers, similar to railroad crossing
gates, to temporarily restrict vehicle access through the underpasses
during high water events and reduce the incidence of stranded
vehicles and the need for rescues.

The existing Dover Beach park area has a series of open spaces with
structure play spaces throughout. This concept explores programmatic
improvement opportunities to encourage use of the open space in a
different way. Currently, the park has a hardened wall at the river's
edge and this concept infroduces the opportunity for an extensive
and dynamic living shoreline, in some areas in front of the existing walll
and in some areas allowing for the peeling back of the existing wall.
This provides new access opportunities down to the river by using the
existing boat launch in news ways as well as adding several other get-
downs to the water's edge. This provides opportunities to access the
water and use these spaces in different ways — to play and explore the
floodable tide pool areas, which also reduce storm impacts and
provide ecological enhancement.

Here, the goal is to maximize a multiuse<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>