Financial
District-Seaport
Climate Resilience
Master Plan

Table of
Contents

2 | Financial District-Seaport Climate Resilience Master Plan

Page 4

Acknowledgements & Letter

Chapter One
Page 6

Introduction

Chapter Two
Page 22

Master Plan Process

Chapter Three
Page 32

Waterfront Past to Present

Chapter Four
Page 44

Climate Threats

Chapter Five
Page 54

A Resilient 21stCentury Waterfront

Chapter Six
Page 148

Implementation Roadmap

Chapter Seven
Page 168

Next Steps & Call to Action

Page 170

Glossary & Sources

Why is this plan needed and who is it for?

Who and what shaped this plan?

How has this waterfront evolved over time?

What will happen without action?

What does this plan propose?

How does this plan become reality?

What's next and how can you get involved?

Foreword | 3

Acknowledgements

4 | Financial District-Seaport Climate Resilience Master Plan

Letter

Foreword | 5

Chapter One

Introduction
Climate Change is not coming, it is here.
The Financial District-Seaport Climate Resilience Master Plan will protect Lower Manhattan against flooding from rising sea levels
and coastal storms, ensuring that this critically important and historic area can continue to function and thrive for generations to
come. Further, this is an opportunity to make the Lower Manhattan waterfront better with a transformational design for a 21stcentury waterfront. This plan reflects a joint City-community vision rooted in climate science, engineering feasibility, and a shared
set of goals for the future of the waterfront.
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Why Lower Manhattan?

Why Now?

Lower Manhattan is at the core of New York City’s transportation system,
economy, and civic life. It also serves as both a destination and a gateway,
for workers, residents, and visitors from across the city, the region, and the
world. Millions of people travel through Lower Manhattan by rail, car, and ferry
every day and people and goods flow through the area’s highways, tunnels,
and bridges. With over 415,000 daily subway and PATH riders and 93,000 ferry
riders, Lower Manhattan provides easy connections across the five boroughs
and to other regional centers.

Within the next 25 years, Lower Manhattan’s shoreline will begin to experience
regular flooding from sea-level rise – impacting streets, sidewalks, buildings,
and critical infrastructure. By the 2040s, this flooding will occur monthly and
by 2080, it will happen every day. Regular operations at the Whitehall Ferry
Terminal, which houses the Staten Island ferry—the largest commuter ferry
system in the country—will begin to see operational impacts by 2050. By 2100
daily high-tides will reach up to three blocks inland at Pearl Street. Failure
to act will render much of this area unusable, leading to the loss of Lower
Manhattan, and its critical citywide functions, as we know it today. Such a
devastating impact on our economy, transportation system, and identity,
damaging the lives and livelihoods of millions of New Yorkers, cannot be
allowed to happen.

"Whatever happens in Lower Manhattan
impacts New Yorkers in every corner of
our city.”
New Yorkers from every neighborhood across the city work in Lower
Manhattan, from small business owners to construction and build trade
workers, and those in the health care, education, technology, civic, and
financial industries. As one of the largest business districts in the United
States, Lower Manhattan is central to the economy of the city and region.
In recent decades, Lower Manhattan has transformed into a growing mixeduse neighborhood with 24/7 services and amenities for residents, students,
workers, and visitors. Over the past two decades the residential population
has grown by 170 percent. The Lower Manhattan of today is a residential
community as well as a business district, transportation hub, and cultural
destination.
Lower Manhattan is also the birthplace of New York City dating back to the
17th century, but this area’s history began much earlier when the Lenape
people migrated here over 3,000 years ago. Over the centuries Lower
Manhattan has continued to evolve as part of a transforming and growing city.
Today Lower Manhattan remains an iconic global symbol of our city and an
exemplar of dynamism and resilience in the face of change.
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What does Lower Manhattan means to
members of its community?
The birthplace
of NYC. So
much rich
history here!

A place to
live, work, go
to school, and
raise a family.

Where history
meets NOW!

Access to the
waterfront
and views of
the harbor.

One of
NYC’s great
neighborhoods.

Key to
survival of
NYC.

Outdoor space
to enjoy and
relax.

Important
jobs hub for
the city.

Easy
transportation
to other parts
of NYC and New
Jersey.

Statements collected throughout the public engagement process about the importance of
Lower Manhattan to local stakeholders.

“We're not planning for the Lower
Manhattan that exists today. We're
planning for the Lower Manhattan of
the future that will be underwater every
day if we don't take action.”
In addition to regular flooding, Lower Manhattan is at risk of more frequent and
severe storms like hurricanes and nor’easters. Superstorm Sandy devastated
the area in 2012, taking two lives and damaging buildings, streets, and
infrastructure. This threat will only increase over time. By 2100, severe storms
will bring up to 12 feet of flooding—three times the height of Superstorm
Sandy’s storm surge—and reach up to William Street, five blocks from the
waterfront. From now to 2100 coastal storms could lead to a total of $20
billion in economic losses to the region, including building damage, healthcare
costs, and lost services.

Coastal Storms (+18ft above esplanade)

Daily Tidal Flooding (+3.5ft above esplanade)

View today looking south at Maiden Lane.
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Lower Manhattan
by the Numbers
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17.7

million annual visitors to
major attractions in the
area

Financial
District

550

major civic events in the last
decade, such as parades,
protests, and marches

A Critical Hub of Transportation
for the City and Region

Seaport

New
Jersey

21

higher learning institutions
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47K

riders use the subway, ferry, and PATH respectively
in Lower Manhattan

Brooklyn

Commercial Land Use
Residential Land Use
Public Facilities Land Use
Size of circles are based on
building square footage per
tax lot
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and Workforce
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1 in 10

jobs in NYC

10%
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property value
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US Army Corps of
Engineers NY-NJ Harbor
& Tributaries Study

Why a Climate Resilience Plan?
Lower Manhattan is particularly vulnerable to the impacts of climate change,
which is why the City is advancing over $900 million in capital projects to
protect this area. However, the Financial District and Seaport neighborhoods
remain vulnerable. In 2019, the City released the Lower Manhattan Climate
Resilience Study, a comprehensive multi-hazard climate risk study highlighting
the vulnerabilities of this area. The report identified capital projects to adapt
and protect 70 percent of Lower Manhattan’s shoreline—many of which are
being advanced—but found the areas between the Battery and Brooklyn Bridge
particularly challenging and in need of further study, including examining
the need extend the shoreline to make room for critical flood defense
infrastructure. This master plan sets out to fill this critical missing link in a
resilient Lower Manhattan.

“Brooklyn Bridge to the Battery is
a missing link in a resilient Lower
Manhattan”

The Financial District and Seaport neighborhoods are unique within
the geography of Lower Manhattan. These neighborhoods also face
unprecedented challenges to implementing a flood defense system. Along
this one mile stretch, a complex mix of infrastructure – subway tunnels and
stations, vehicular tunnels, subsurface utilities, and an elevated highway –
limit what can be built. Combined with limited space along this waterfront, and
active ferries, boats, and piers, constructing a flood defense system here is a
monumental challenge. This area is also particularly low-lying and experiences
larger waves compared to neighboring areas, limiting the types of flood
defense infrastructure that can be built. Yet solving this challenge creates a
once-in-a-generation opportunity to create a better waterfront for all while
preserving the essential functions and character of the area. This master
plan knits flood defense into the fabric of these neighborhoods, overcomes
highly complex technical constraints, and envisions a transformed public
waterfront for future generations.

East Side Coastal
Resiliency

Battery Park City
Resilience Projects
1.15 Miles

New
Jersey

2.4 Miles

Interim Flood
Protection

Brooklyn Bridge-Montgomery
Coastal Resilience

.75 Miles

The Battery Coastal
Resilience
.33 Miles

.80 Miles

Financial District-Seaport Climate
Resilience Master Plan

Brooklyn

Highly Constrained Area
.90 Miles

Battery Park Coastal Resiliency Projects
Other
neighborhoods,
like the Lower
East Side, have
wide open spaces
to accommodate
coastal flood
protection

Space is limited
along the water’s
edge in FiDiSeaport, making
it challenging to
construct coastal
flood protection

Lead: Battery Park City Authority; Cost: $134M
This includes a series of perimeter resiliency projects to provide risk reduction
for Battery Park City in response to the threats of storm surge and sea level
rise.

The Battery Coastal Defense

Lead: EDC, DPR; Cost:
This project will raise and harden the esplanade that runs along Battery Park,
protecting this important open space while preserving the historic character
and active waterfront uses.

Brooklyn Bridge Montgomery Coastal Defense (BMCR)

Lead: EDC, DDC; Cost: $522M
This project combines deployable and passive flood protection measures,
utilizing flip up gates, roller, and swing gates as well as amenities like benches,
playgrounds, and other recreation for blue-sky days; the system transforms to
a flood wall during storm conditions to protect this area.
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What is a climate resilience master plan?
This climate resilience master plan:
•

Is a guiding document for long-term decision making

•

Is intentionally flexible so that it can adapt to future needs and
priorities

•

Identifies the core pieces of infrastructure needed to protect
this area from climate threats

•

Is grounded in extension community engagement

•

Sets aside flexible space for future programming

•

Demonstrates what this area could look like in the future

This climate resilience master plan IS NOT set in stone and does not
prescribe what this area will look like.
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What Did this Plan Set Out to Achieve?
This plan sets out to define a viable resiliency project—or more accurately,
a series of projects—to adapt the Seaport and Financial District to climate
change, by protecting the essential infrastructure and public spaces that
make this waterfront and the city it serves function and thrive. To accomplish
this, a two-year public planning process led by the New York City Economic
Development Corporation (NYCEDC) and Mayor’s Office of Climate Resiliency
(MOCR) brought together city agency partners, local experts, and an
interdisciplinary team led by the Dutch engineering firm Arcadis to shape a
plan and define a path forward to make it a reality. The plan’s viability depends
on fostering widespread community support, ensuring technical feasibility, and
charting out a clear pathway to implementation.

“To protect Lower Manhattan, we must
transform this waterfront to be resilient
while maintaining its vibrancy and
critical functions.”
Grounded in Community Vision

In developing this plan, the City worked closely with representatives of the
Lower Manhattan community as well as citywide stakeholders and the broader
public to ensure that it reflects a shared vision for the waterfront. The Climate
Coalition of Lower Manhattan (CCLM), the project’s stakeholder group, brought
together residents, representatives of businesses, community organizations,
and environmental and resilience groups, as well the community board and
elected officials to play a leading role in shaping this plan

Technically Feasible

Key to the plan’s success is proposing a technically feasible and viable flood
defense system. To do this, the project team conducted extensive technical
analysis, including studying how the East River moves and species and
habitats that live there, analyzing ferries and water-borne transportation, and
designing and engineering the flood defense system itself.
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Project Goals

Implementable

In addition to technical feasibility and community engagement, the plan
considers what is possible and what can get done. While this includes many
considerations, government regulations and permitting requirements have the
greatest impact on design. While federal and state agencies will ultimately
decide what can be built, this plan has carefully considered balancing meeting
regulatory requirements while upholding project goals rooted in City policy.

Sustainable

This plan needs to adapt to the impacts of climate change without
compromising the ability of future generations to meet their needs. In line
with OneNYC 2050 and the City’s goal of carbon neutrality by 2050 this
plan includes many opportunities to integrate sustainability into the design.
Leveraging natural and nature-based ways to manage stormwater, protecting,
restoring, and enhancing ecology, and recognizing the need for cleaner ferries
and marinas, are at the core of the master plan. Sustainability will remain
integral to how the City advances project design and implementation.

Who comprises the CCLM?

Members of the CCLM include representative from:
Resiliency Cities Catalyst
Battery Conservancy
C40
Seaport Coalition
Manhattan Community Board 1
Seaport Museum
Smith Houses Tenant Association
Manhattan Community Board 3
Trinity Church Wall Street
Downtown Alliance
Trust for Governors Island
FiDi Neighborhood Association
Harbor School
Waterfront Alliance
Lower Manhattan Development
Assembly Member Niou
Borough President Brewer
Corporation
Council Member Chin
NY League of Conservation
Congressman Nadler
Voters
Senator Gilibrand
Pace University
Partnership for New York City
Senator Schumer
Peck Slip School
New York State Senator
Kavanaugh
Real Estate Board of New York

Protect Lower Manhattan
from daily tidal flooding
and coastal storms

Integrate our climate
resilience infrastructure
into the city

Enhance the public
waterfront experience

Flood Walls
& Gates

Resilient Ferry
Terminals

Existing Public
Destinations

Interior
Drainage

Access &
Circulation

Multi-level Waterfront
Experiences

Ecology

New Community
Amenities
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What is the Proposal
for a Resilient 21st
Century Waterfront?
The FiDi-Seaport Climate Resilience Master Plan will ensure that Lower
Manhattan can withstand rising sea levels and increasingly intense coastal
storms, while knitting this new flood defense system into the fabric of our city
and creating a waterfront that can serve all New Yorkers for generations to
come.
Central to this plan’s success is identifying viable and reliable infrastructure
to defend the waterfront from regular tidal flooding and coastal storms and to
manage stormwater behind the line of defense. The primary design challenge
is achieving these resiliency goals while continuing to provide a publicly
accessible waterfront for all regardless of age, size, ability, or disability;
reconstructing our ferries and maritime uses to make them resilient; and
respecting the ecology of the East River itself. This master plan also presents
an opportunity to improve how people experience this place with welcoming
paths and open spaces, modern ferry facilities, elevated vantage points to
experience 360-degree harbor and city views, immersive waterfront walkways,
and strong connections to the existing historical buildings and destinations
along this waterfront.
After detailed study the City has concluded that achieving these goals requires
extending the shoreline of lower Manhattan into the East River to create the
space necessary for an accessible and resilient waterfront for all New Yorkers.
For flood defense, this plan prioritizes passive protection which means
permanently raising the shoreline to always protect the area against flooding.
Passive measures make sense because this area will soon face flooding every
day due to sea level rise. Further, the Financial District and Seaport waterfront
is vulnerable to strong wave action during severe storms, for which just-in-time
measures are less suitable. Because of this, the plan proposes adapting the
shoreline to rise high enough to provide reliable, constant protection against
both sea-level rise and the most severe storms that will strike over the coming
century. This flood defense infrastructure requires space both above and
below ground and must be safely anchored into bedrock.
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A new resilient waterfront does not need to wall off Lower Manhattan from
the water; instead, this is an opportunity to transform Lower Manhattan’s
waterfront for the better. In the future, the Financial-District Seaport waterfront
will have multiple levels: the upper level will serve as the primary flood defense
that doubles as open space with expansive views of the harbor and the city. A
lower-level esplanade will be close to the water itself and connected to piers
and ferries. The upper level will provide permanent passive protection against
coastal storms, while the lower esplanade will be high enough to remain dry as
sea levels rise and is designed to flood safely during storms.

“In short, this flood defense system poses a once in a
generation opportunity to transform the waterfront, creating
a place that serves New Yorkers better than before.”

In select locations the passive flood defense will be accompanied by a limited
number of gates to limit additional weight over subway tunnels and to provide
entrances for emergency, maintenance, and operations vehicles to reach
the waterfront. These gates will be open and hidden-away on normal sunny
days, unlocking views to the river while providing people with direct access to
the waterfront. Further, enhancements to the local drainage system will help
manage stormwater in an area that experiences frequent inland flooding from
extreme precipitation.
This flood defense will also seamlessly tie into New Yorkers' daily lives, if not
make their experiences along the waterfront altogether better. Ferry terminals
along the waterfront will be reconstructed to higher resiliency standards,
will be redesigned to operate more effectively, and will have room to expand
services as people continue to rely on ferries to move around the city. People
will be able to access the waterfront at the same places they do today while
new entrances will be created in areas that are cut off from the river today.
Today’s bike path and waterfront esplanade will be replaced, expanded, and
improved to provide uninterrupted connections between the Brooklyn Bridge
and the Battery. The flood defense will provide enough space to replace all
of the much-loved activities along the waterfront today while adding new
destinations for people of all ages.
This waterfront will also be designed to help advance the City’s goals for a
sustainable and biodiverse city and planet. The new shoreline edge will be
lined with surface treatments that encourage cornerstone aquatic species to
latch on and form new habitats. Coves along the waterfront will reduce wave
activity in select locations to make waters calmer for wave-sensitive species.
Nature-based solutions will be woven throughout the public waterfront to help
manage stormwater, reduce local temperatures, and capture carbon. Further,
the waterfront will have plenty of space for new solar panels and wind turbines
to help power the city with renewable energy.
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What’s Next?
This plan is on par in scale with other major infrastructure projects essential
to New York City’s future, like the Gateway Program to expand and renovate
the Northeast Corridor access between Manhattan and New Jersey, and Water
Tunnel No. 3, which will secure the city’s fresh water supply. The plan will likely
take a decade or more to implement and cost over $5 billion. No one funding
source will cover the entire cost, and therefore a variety of federal, state, and
local sources—existing and new—will need to be considered. Critically, the
portions of the project located in what is presently the East River will need to
secure permits from state and federal entities to move forward. As a next step,
the City will continue to advance the design process and work closely with the
community and regulators throughout future phases of work.

Take Action
This moment belongs to all New Yorkers who work in, live in, travel through,
and enjoy Lower Manhattan, and want to be a part of building a more resilient,
livable city. This master plan is the first step toward closing a major gap in the
Lower Manhattan Coastal Resiliency strategy. But the work does not end here.
The City needs you—your vision, your advocacy, your participation—to make
this plan a reality.

Learn more about the next phase of
work and how you can get involved at
fidiseaportclimate.nyc.
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Chapter Two

Master
Plan Process
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Engagement Process

PLACEHOLDER

Placeholder paragraph

Community Board
& Elected Officials

Who are the stakeholders?

Local residents who represent
and advocate for their neighbors

Placeholder paragraph
City Team

Consultant Team

NYCEDC
MOR
NYCDOT
NYCDCP
EPA
DPR

AKRF
Arcadis
BJE
Boomi
Environmental
CSM Engineering
Deltares
Ernest and Young
Infrastructure
Advisors
HR&A Advisors
Insight Civil
Karp Strategies
SCAPE
KCC
Matrix New World
ONE architecture
Public Works
Partners
Sam Schwartz
Engineering
SHoP
Sive

PLACEHOLDER

How do all stakeholders work
together to inform the plan?

Agency Partners

Climate Coalition
of Lower Manhattan

Four agencies whose
expertise and purview are
most relevant to the design
and implementation of the
plan

Group of local stakeholders and
resilience/environmental groups

Project Team

New York City Economic
Development Corporation and
the Mayor’s Office of Climate
Resiliency

Technical Advisors

Regulators

Body of third-party experts
on climate science, resilience,
infrastructure and engineering to
review and provide input on
technical analysis

Group of Federal and State
regulators who would be
responsible for permitting the
project

Public

People from across NYC who
shared feedback on our website
and at our public events
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How did the community, public, and regulators inform the plan over time?
We split the Climate Resilience Plan process into four phases to identify, evaluate, and refine alternatives, all in
coordination and collaboration with a wide range of community stakeholders and public agencies.

PLACEHOLDER

PLACEHOLDER

Phase I

Phase II

Phase III

Phase IV

Focus of Engagement

Focus of Engagement

Focus of Engagement

Focus of Engagement

Fall 2019 - Winter 2020

Winter 2021 - Spring 2021

Spring 2020 - Winter 2021

•

Confirm project goals

•

Build understanding of flood risk and lived experience of climate change

•

Assess flood risk and existing conditions

•

Refine understanding of site constraints

•

Develop visions for long-term future

•

Identify approaches to implementation

Climate
Coalition
Meeting #1
Dec 2019

Regulators
Meeting #2
Jan 2021

Public Open
House #1
Feb 2020

Regulators
Meeting #1
Dec 2019
Technical
Advisors
Meeting
Dec 2019
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COVID-19 Pause
Spring-Summer 2020
Technical
Advisors
Meeting
Mar 2020

Climate
Coalition
Meeting #2
Oct 2020

Regulators
Meeting #3
Nov 2020

Climate
Coalition
Meeting #3
Dec 2020
Technical
Advisors
One-on-Ones
Dec 2020

Ecology
& Coastal
Defense
Workshop
Jan 2021

Public Open
House #2
Feb 2021
Regulators
Meeting #4
Feb 2021

Spring 2021 - Fall 2021

•

Test and refine potential options for flood protection and other
infrastructure

•

Develop concepts for improvements to the public realm and
other amenities

•

Refine approaches to implementation

Envisioning a 21st
Century Waterfront
Workshop
March 2021

Funding & Financing
Workshop
April 2021

•

Identify best design options and phasing strategy

•

Develop plan for ongoing engagement and build coalition for implementation

Climate Coalition
Meetings #4&5
May 2021

Public Open
House #3
June 2021

Technical Advisors
Meeting
May 2021

Regulators
Meeting #5&6
June 2021

Quarterly Community Board & Elected Briefings

Technical Advisors
Meeting
Aug 2021

Technical Advisors
Meeting
Sep 2021

Public Open
House #4
Nov 2021
Climate Coalition
Meeting #6
Nov 2021
Regulators
Meeting #7
Nov 2021
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Process
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PLACEHOLDER

PLACEHOLDER
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Feedback
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PLACEHOLDER

PLACEHOLDER
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Chapter Three

Waterfront
Past to Present

32 | Financial District-Seaport Climate Resilience Master Plan

Waterfront Past to Present | 33

History of the Waterfront
Lower Manhattan’s waterfront has always been dynamic, and its ability to
transform to meet the challenges of a changing city, country, and world
has ensured its survival and success over the last 400 years. This ability to
reinvent itself is a core part of Lower Manhattan’s waterfront identity and
reflects the resilience of New York City as a whole. From expanding the
shoreline beginning in the 1600s to support growing commerce, to rebuilding
in the face of 9/11 terrorist attacks, the City has continuously looked to its
waterfront to help address some of the most pressing issues it faces. Looking
to the past highlights the rich history of this waterfront and the precedent of
transformation that was set hundreds of years ago.
Since the founding of modern-day New York City in 1624, Lower Manhattan
and its shoreline have continuously evolved and adapted to outside influences.
However, the rich history of the city does not begin here, but rather dates back
thousands of years prior, when the Lenape tribes migrated to the area. The
tribes that settled in what we know today as New York City were called the
Munsee, who were named after the specific Algonquian dialect they spoke.
The Munsee people are believed to have migrated into the New York City
region about 3,000 years ago. When the Dutch first arrived in the early 1600s,
they lived alongside the indigenous tribes. As it is often told, the purchase of
the island from the Munsee in 1626 marked the beginning of the aggressive
removal of these native tribes from their homeland. The Lenape’s legacy
on New York City remains to this day. The island, which the tribes called
Manahatta, became Manhattan, and part of their trade route, known as Brede
weg, later became Broadway.
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The history of the City’s waterfront, and the development of the City as a
whole, cannot be described without acknowledging the slave trade as well.
The history of the slave trade in New York City is deeply tied to the early
development of the city, from its most formative years. During the Dutch
colonial period in the city, 70 percent of enslaved peoples came from the
Caribbean. During the British period, beginning in 1664, most were arriving
directly from Africa. In the decades following, the slave trade increased rapidly,
which ultimately resulted in an official slave market opening in 1711 on Wall
Street, near the East River. Throughout much of the Dutch and British period,
merchants built the City’s local economy around supplying ships for trading
enslaved peoples as well as for the goods they produced. By the mid-1700s,
the enslaved population accounted for about 20 percent of the total. It is this
population that helped build the city throughout the 19th century, and it was
their forced labor that allowed the city to expand and its economy to grow.

Waterfront Past to Present | 35

An Expanding Shoreline
The first major step in the development of modern-day New York City’s
waterfront took place as early as 1686, when legal ownership of the waterfront
was transferred by the British Crown to the City. Since at that time the City
did not have the capacity to provide improvements along the waterfront, it
began selling waterfront lots to individuals under the condition that the owners
of these lots would build the street and wharf along the water’s edge. This
resulted in a loss of public access to the waterfront from the interior of the
city.

meant that structures including piers, docks, warehouses, power plants,
waste facilities, and railroads, which served to connect the port to the interior,
continued to dominate the shoreline. During the early 19th century, South
Street became a major center of maritime activity. It was from this location
that the Black Ball Line, a trans-Atlantic ship company that traveled to
Liverpool, departed on a fixed bi-weekly schedule, regardless of whether the
ship was fully loaded or not. This innovation in shipping practices along South
Street propelled the city’s economic development.

Though disconnected from a large portion of the city’s population, the
waterfront continued to play a major role as the city’s primary economic
driver. With the expansion of maritime trade, the city took steps to increase
available commercial space. To accomplish this goal, the City began a process
of landfill to extend the island of Manhattan further into the East River in the
late 1600s. By 1730, the eastern edge of Lower Manhattan reached Water
Street. In 1780, the island was extended to what is now Front Street, and
the last extension of the infill during this time was in 1800, when the island
was extended to reach South Street. During this period, many inlets along
the Lower Manhattan waterfront were left as ‘slips’ for docking ships. As
time passed these inlets became infilled, creating the streets we know today
as ‘slips’. Aside from supporting the maritime industry, the waterfront also
became the home of military facilities, such as the Battery and Governors
Island across the East River.

Another key change along the Lower Manhattan East River waterfront was
prompted by the construction of the FDR Drive viaduct in during the first half of
the 20th century. The first portion of the highway, which runs up along the East
River, was built on top of landfill. The second portion, finalized in 1954, was
built over South Street, to increase transportation around the island and move
traffic more efficiently. Since the viaduct was placed above street level, goods
were able to be moved underneath the FDR Drive from the piers to the interior
city streets. Still, the general practice of building highways along the waterfront
in New York City during this time has hindered public access to the waterfront.

While the island of Manhattan grew and expanded, so did its maritime
capacity. By the 19th century, pier head limits were established to maintain
navigation channels in the surrounding bodies of water. The waterfront along
the East River further took on new significance during the 19th and 20th
centuries when large steam ferries became a vital form of transportation in
the city. In 1909, the Battery Maritime Building was completed, with the goal of
supporting 17 ferry lines that traveled across the river between Manhattan and
Brooklyn. The art-deco building, decorated with cast-iron columns and stainedglass windows, is the last surviving East River ferry building of its time and
was listed on the National Register of Historic Places in 1976.

As industry moved into deeper waters and away from the East River
waterfront, Lower Manhattan was soon forgotten as a popular trading site.
This resulted in the South Street area, once a bustling port, to undergo a
period of economic decline. By the 1960s, the area surrounding South Street
consisted of decaying low-rise warehouses and commercial buildings, which
represented the history of the era of sailing ships. In 1967, the history of
South Street and its significant role in the advancement of the city’s maritime
economy was recognized with the formation of the South Street Seaport
Museum, whose mission is to educate city dwellers about the city’s maritime
past by using the neighborhood’s historic assets including buildings, piers, and
sailing ships. The South Street Seaport was formally recognized as one of New
York City’s oldest Historic Districts during the 1970s. Industry moving away
from the Lower Manhattan Waterfront also changed the landscape along the
water’s edge. When the city was the primary port for trade on the east coast,
over 40 piers lined the waterfront. Today, fewer than 10 of these remain.

Throughout the 19th and 20th centuries, the main purpose of Manhattan’s
waterfront continued to be sustaining maritime-related development. This

By the late 20th century, the only remaining maritime commercial use along
the East River waterfront in Lower Manhattan was the Fulton Fish Market,
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Planning Commission, and the East River Landing Study executed by the City,
never made it to the implementation phase for a variety of reasons including
complex financing systems and issues regarding land ownership.

which was eventually relocated in 2005 to a new facility in the Bronx. The
process of landfill continued well into the 20th century, this time along the
Hudson River when Lower Manhattan was expanded by an additional 24 acres
to create Battery Park City in 1976. Ultimately, the continued process of infill in
Manhattan has pushed the original location of the shoreline four city blocks,
the equivalent of almost one thousand feet, outwards on each side.
In the decades following the decline of maritime activity along the East
River waterfront, the site became the focus of redevelopment and urban
renewal projects. Plenty of projects were conceived of and imagined along
the two-mile stretch of the East River waterfront in Lower Manhattan from
the 1960s to the 1990s. Plans such as the Battery Park Urban Renewal Area,
championed by Robert Moses, the Lower Manhattan Plan, released by the City

Lower Manhattan
Shoreline Over Time

1965

1800
1650

Brooklyn
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A Waterfront for People
Up until the 20th century, most city dwellers did not have the ability to
experience and enjoy the waterfront. Even so, while the waterfront was
dominated by the commercial maritime industry up until the 1960s, many
city dwellers intentionally avoided the waterfront because of its reputation
as dangerous and foul-smelling area. Events during the 21st century have
continued to shape the waterfront and have brought New Yorkers closer to the
harbor.
Although the Financial District and Seaport neighborhoods were affected and
suffered greatly from the tragedy of 9/11, their recovery proved the strength
of these neighborhoods as they seized the opportunity to rebuild and prosper.
Since 2001, more than $20 billion worth of public and private investment has
been dedicated to transforming Lower Manhattan into a thriving, 24-hour livework district. One component in the vision for rebuilding Lower Manhattan was
developing waterfront and open space projects. In the years following 2001,
more than 20 park sites and waterfront areas were designated to be built. This
was followed by a plan put forth by the City to provide additional recreational
uses along the waterfront, which marked a further step in fostering a
community-minded waterfront that is intentionally connected to the city.
Another significant initiative that has transformed the city’s waterfront is
the Manhattan Waterfront Greenway Plan. The Greenway, which was first
envisioned and proposed in 1993, is a plan to build out waterfront public
space combined with a network of safe bicycle infrastructure around the
perimeter of Manhattan. The plan has been significantly implemented over the
last three decades, with the City allocating significant funding for completing
the Greenway. The plan has had continuous support over recent years and
continues to be implemented by closing greenway gaps in the loop around
Manhattan.

These improvements have physically altered the waterfront, while defining a
new opportunity along the waterfront as a zone of coastal defense.
These events demonstrate recent trends in waterfront development and
both the vulnerabilities and opportunities that the coastal edge presents to
New York City. Generally, the past few decades have seen trends along the
waterfront that mark a shift from it functioning almost exclusively as a port
and maritime hub, to expanding into a public waterfront with varied uses and
amenities from open space to transportation. A waterfront that people once
avoided has become a main attraction of our city. In the case of the Seaport,
the waterfront also functions as a historic attraction with the Seaport Museum,
historic ships, and now new restaurants and community programming.
Together, these are the elements that have given the Lower Manhattan
waterfront its character and significance in New York City, and in turn
contributed to the development of the Seaport and Financial District
neighborhoods along the East River waterfront in Lower Manhattan. It
also serves as a major tourist attraction and is home to dozens of small
businesses. The Financial District is an economic engine for the city and
region. It mostly comprises large, commercial office buildings with some
residential uses in an extremely dense network of narrow streets, meaning
open space tends to be limited in the area. Both culturally and historically rich
neighborhoods, the Financial District and Seaport have the potential to create
new opportunities along the water’s frontier.

PHOTO OF RECENT
WATERFRONT INVESTMENTS
AND/OR MWG

The effects of Superstorm Sandy in 2012 further shifted focus along the
waterfront to resilience measures, as it became evident what the future
of Lower Manhattan holds if nothing was done to alter the waterfront.
Superstorm Sandy revealed just how vulnerable Lower Manhattan is to coastal
storms, as subway stations and office buildings on Water Street were forced
to shut down as a result of the damage. Today, Lower Manhattan is more
resilient than it was when Superstorm Sandy hit, as both public and private
investments towards coastal resilience have been made in the years since.
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The Waterfront Today
Transportation

Lower Manhattan’s waterfront is special – it is home to unique transportation
and maritime functions that serve residents, workers, and visitors throughout
the entire region, comprises historic assets and districts, and is a critical link
in the Manhattan Waterfront Greenway. Specifically, the stretch of waterfront
along the Financial District and Seaport neighborhoods serves important uses
today that are critical to maintain for the future. Effectively protecting the
one mile stretch of waterfront between the Battery and the Brooklyn bridge
requires understanding what exists here today.

Transportation
Infrastructure

World Trade
Center (E)
WTC Cortlandt
St (1)
World Trade Center
(PATH)

NYC Ferry Landing
Other Ferry Landing

Cortlandt St
(RW)

NJ PATH Station
Subway Station

waterfront is defined by structures that support this waterway transportation
network, with the Whitehall Ferry Terminal, a hub for the Staten Island Ferry,
the Battery Maritime Building, which services the Governor’s Island Ferry, and
the Wall Street Ferry terminal at Pier 11, a terminal that services the citywide
NYC Ferry system. The few other piers that historically serviced boats, but no
longer do so, are now maintained as a heliport station and as part of South
Street Seaport.

Lower Manhattan is an important transportation hub with connections to all
of the boroughs and the broader tri-state region. Notably, the waterfront here
is a central node for waterborne transportation with its many ferry terminals
and boats. The robust network of subway stations in Lower Manhattan
connects people to these ferries, which brings in almost 100,000 daily ferry
riders through the Staten Island Ferry and the NYC Ferry. The character of the
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The Financial District and Seaport neighborhoods are home to beloved park
spaces and community amenities, and community feedback highlighted
a desire for additional open space to serve the nearby communities and
to ensure the waterfront is home to larger open spaces for gathering and
recreation, which it currently lacks.

Ferry Route
Subway Route

Rector St
(1)
Rector St
(RW)

Wall St
(45)
Broad St
(JZ)

Wall St
(23)

Bowling
Green
(45)
Battery Park
(Liberty Island Ferry)
South Ferry
(1)
Whitehall Terminal
(Staten Island Ferry)

40 | Financial District-Seaport Climate Resilience Master Plan

Whitehall St
South Ferry
(RW)

Wall St Pier 11
(NYC Ferry)

Battery Maritime Building
(Governors Island Ferry)

In addition to subways and ferries, Lower Manhattan and its waterfront is
characterized by major roadways that provide important connections for
bikers, pedestrians, and vehicles. The FDR Drive viaduct still serves as a
major thoroughfare for the city and connects the areas between the Battery
Park Underpass and the Brooklyn Bridge and to the rest of Manhattan. While
historically this elevated structure allowed for the passage of goods beneath
it, today pedestrian cross below to access the waterfront from the nearby
neighborhoods. The stretch of the Manhattan Waterfront Greenway that
runs along this waterfront provides important North-South connectivity for
pedestrians and bikers between Battery Park to the south and the Brooklyn
Bridge Esplanade to the north and is part of a connected loop of greenspace
along the perimeter of Manhattan. While it is critical to maintain these
transportation assets, there are many areas along the Lower Manhattan
waterfront that suffer from poor pedestrian roadway and bike path conditions.

In addition to open space, today’s waterfront is home to many food, beverage,
and entertainment establishments along the esplanade and on the piers,
incorporating the maritime history of this area into current day amenities.
Pier 17 was recently rebuilt and has multiple restaurants and event spaces,
and Pier 15 is home to the Watermark Bar with an elevated greenspace atop
the building. In addition to housing the Governors Island Ferry, the Battery
Maritime Building is home to Casa Cipriani, a private club and hotel. Industry
Kitchen is a restaurant embedded in the waterfront esplanade, and the newly
retrofitted Tin Building is set to open soon and will include multiple food and
beverage establishments. These amenities serve both local workers and
residents, in addition to drawing in tourists and visitors from across the city.
While it is critical to preserve these amenities, which have proven invaluable
to these neighborhoods, there is also a need to expand these existing open
spaces and create larger park spaces as well as dedicated community spaces
along the waterfront.

Brooklyn

Currently, there are approximately 10 acres of open space along the waterfront
between the Battery and the Brooklyn Bridge. Much of this is comprised of
esplanade space that runs along the waterfront, providing pedestrian walkway
and places to sit along the water. The majority of this open space is located
between Pier 11 and Pier 17, though the public walkway extends between
the Whitehall Ferry Terminal and the Brooklyn Bridge. In addition to the open
spaces right along the water, the Financial District and Seaport neighborhoods
are home to other kinds of open spaces that are directly adjacent, and include
pedestrian plazas like the Vietnam Veterans Memorial, green spaces like
Battery Park, and playgrounds like Imagination Playground.
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Historic Districts and Landmarks

Essential Infrastructure

Building directly upon this area’s rich history, the waterfront is home to many
historic structures still standing today and contribute to the overall identity
of this space. This includes the Battery Maritime Building, a landmarked
structure that historically served ferries throughout the East River and today
is home to event space and the Governor’s Island ferry service. Other historic
landmarks in these neighborhoods are the Stone Street and Frances Tavern
Historic Districts and the First Precinct Police Station. Additionally, a portion of
the South Street Seaport area was designated a historic district in 1977. One
of the main attractions of this historic district is Schermerhorn’s row, which
features a series of three- and four-story structures built in a federalist style.
The area has many structures that harken back to this area’s history as a major
port, with renovated mercantile buildings, a dock for historic ships, and the
Fulton Fish Market. This area is also home to many shops, restaurants, and
pedestrian plazas, tying the history of this area to current day commercial and
recreational uses. The historic district is also home to the South Street Seaport
Museum, which houses many historic artifacts such as art, books, and a fleet
of historic vessels. Throughout the master planning process, the community
highlighted the importance of the history of this waterfront, and a desire to
highlight and celebrate it.

The waterfront is also characterized by a slew of unseen infrastructure that
lives beneath the ground; though it is not visible, it provides critical uses to
the area and the New York City as a whole. The Financial District and Seaport
neighborhoods are extremely dense and filled with subsurface infrastructure,
ranging from utilities to subway stations, tunnels, and the foundations of the
FDR Drive viaduct.
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PLACEHOLDER (FROM WORD DOC)

This underground infrastructure takes many different shapes and provides
a suite of critical uses. For transportation, important subway tunnels that
connect Manhattan to Brooklyn run through this waterfront, with the 4/5, R/W,
2/3, and A/C subway lines. The Battery Park Underpass is a roadway tunnel
that runs beneath the Battery, connecting the FDR Drive viaduct to Manhattan’s
surface streets, and beneath the ferry terminals lies important infrastructure
that supports their functioning. For the waterfront itself, many of its structures
--including piers and parts of the esplanade-- are built on piles which have
distinct foundational structures that support them without solid ground. For
citywide utilities, this waterfront is also home to critical electrical and sewer
infrastructure, including ConEdison’s Oil-O-Static line which supports citywide
electrical functioning, and a sewer interceptor line that allows for the flow of
wastewater and stormwater and overall health of the city’s sewer system.
There is additionally a gas pipeline and fire prevention pipeline that runs
beneath the ground in this area. This infrastructure may not be visible to most
who visit and enjoy this area, but it delivers critical services to both this area
and the city as a whole.
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Chapter Four

Climate
Threats
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What are the Climate Threats?
The waterfront between the Battery and the Brooklyn Bridge has an important
and rich history and serves critical uses for the city today. However, this area,
like much of New York City’s waterfronts, faces acute risks that threaten its
future. These risks are not just a threat of a distant future, but are impacting
Lower Manhattan now.
Over the last decade, numerous storms have exposed Lower Manhattan’s
vulnerabilities to climate change. In 2012, Superstorm Sandy flooded 17
percent of the City’s land, claimed 44 lives, and caused $19 billion in damages
and lost economic activity. In Lower Manhattan, the impact of Hurricane Sandy
was devastating, causing two deaths and damaging thousands of buildings,
including over 21,000 homes. It caused significant damage to transportation
assets, power supply, open space, and water and sewer infrastructure. In fact,
the last of the eight subway tunnels damaged by Sandy in 2012 was only fully
repaired in 2021. The combined volume of stormwater and sewage during
the Hurricane overwhelmed the City’s wastewater treatment system, causing
5.2 billion gallons of untreated or partially treated sewage to be discharged
into the City’s waterways. In addition, thousands of jobs in Lower Manhattan
were lost or displaced due to Superstorm Sandy’s direct, indirect, and induced
impacts. This job loss disproportionately affected low- to moderate-income
households, as many of the jobs lost were in industries like food services and
retail with fewer resources to reopen immediately after the disaster. The event
underscored not only Lower Manhattan’s value as an economic, civic, and
cultural heart of New York City, but also revealed how the impacts of climate
change to Lower Manhattan will likely be felt across the city and beyond.
In the summer of 2021, New York City faced a whole different reality when
record rainfall rushed into homes and basements, resulting in loss of lives and
significant infrastructure damage across the city. Tropical Storm Henri and
Hurricane Ida brought record intensity of rainfall to the region. Tropical Storm
Henri produced New York City’s heaviest hour of rainfall ever recorded (1.9
inches / hour), breaking a record set in 1888. Only two weeks later, Hurricane
Ida superseded Henri, when 3.15 inches of rainfall fell in a single hour and
triggered the first-ever flash flood emergency across the city. These events
demonstrate that both coastal and in-land neighborhoods across the city are
vulnerable to the impacts of climate change. A robust plan that addresses
both coastal and rainfall risk is needed to protect Lower Manhattan and the
critical functions it serves for our city from the impacts of climate change.
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How Sea-Level Rise Will Impact Our Study Area

New York City’s extensive coastline – all 520 miles of it – increases its
exposure to the impacts of climate change. Coastal storms, extreme rainfall,
sea level rise, and extreme heat all have had devastating impacts on the
city and its residents, and it is expected that these impacts will worsen in
the future. The impact of storm surge is reaching our front doors, extreme
precipitation is stressing our sewer system and flooding our streets, and
rising sea levels threaten to flood areas monthly by the 2050s. Building on the
findings of the Lower Manhattan Climate Resilience Study, this plan is taking a
closer look at climate threats along the shoreline between the Battery and the
Brooklyn Bridge.

Defining Key Terms
Sea-level rise is an increase in the level of the world's oceans
due to the effects of global warming
Tides are very long-period waves that move through the oceans in
response to the forces exerted by the moon and sun. Tides originate
in the oceans and progress toward the coastlines where they appear
as the regular rise and fall of the sea surface.
High tide occurs when the highest part of a wave reaches a particular
location
Storm surge during a costal storm event is the result of both a
decrease in air pressure, which causes abnormally high sea water
levels, and strong winds that push the high water onshore.
Stillwater elevation is the level of floodwaters in the absence of
waves.

Climate change is causing sea levels across the globe to rise faster. Among
other factors, oceans expand as they absorb more heat from the atmosphere
and melting ice sheets in Greenland and Antarctica contribute more water to
the overall volume of the ocean. Sea levels in New York City have risen by a
foot since 1900 and are expected to rise another two to six feet by the end
of the century. Despite its name, the East River is actually not a river, but a
tidal strait, meaning it experiences daily tidal cycles. Since it produces strong
current flows and is connected to the Atlantic Ocean, the East River will also
experience a rise in water levels.

Time
Period

Sea Level Rise Relative
to 2000-2004
(High Estimate)

Daily Tidal Water
Levels
(MHHW, NAVD88)

Coastal Storm
Water Levels
(1% Annual Chance, NAVD88)

2020s

+0.8 feet

3.1 feet

13.0 feet

2050s

+2.5 feet

4.8 feet

15.5 feet

2080s

+4.8 feet

7.1 feet

17.8 feet

2100

+6.3 feet

8.5 feet

19.3 feet

Higher sea levels will produce higher tides causing daily and monthly flooding
along the shoreline and bring flooding from coastal storms deeper into the city,
reaching further inland than ever before. To estimate how high sea levels will
be in the future, the City is using the New York City Panel on Climate Change
(NPCC) high estimate (90th percentile) sea level rise projections for the 2020s2100. This is a key input for determining how tall to build coastal defenses to
protect the Financial District and Seaport neighborhoods.

Coastal Storm and Tidal Flooding
2100s Daily High Tide
2015 100-Year Floodplain
2050s 100-Year Floodplain
2080s 100-Year Floodplain
2100 100-Year Floodplain
Citywide, 400,000 New Yorkers
live in FEMA’s 1% Annual
Chance Floodplains1, which
means their homes are at risk
from flooding during a 1%
annual chance storm.

Extreme heat occurs when temperatures, generally in the summer, are
much hotter or more humid than average.
Extreme precipitation occurs when the amount of rain experienced in
a location is much greater than what is normal for that location
1% annual chance storm or 100-year storm is a flood that has having
a 1% chance of occurring at a certain location in any given year. This
does not mean this storm will occur only once in 100 years.

Brooklyn
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How Tidal Flooding Will Impact Our Study Area
High tide flooding in the future will fundamentally impact day to day life in
the study area. Its effects include road closures, overwhelmed storm drains,
and deterioration of public infrastructure like roads. During these types of
events, the volume of stormwater and wastewater fills the sewer system to
capacity, leaving no space for excess water to enter, causing a condition called
sewer surcharge. This condition prevents the sewer system from functioning
properly. Unless the excess water is absorbed by green spaces or channeled
into a body of water, it flows onto streets. This type of flooding is also
becoming increasingly common as sea levels rise in low-lying coastal areas
like the Financial District and Seaport. Eventually, flooding will be monthly
and then daily, not only disrupting the way we live, work, and navigate Lower
Manhattan, but ultimately rendering the area uninhabitable. As tidal flooding
events begin to occur more frequently, adapting to the impacts of these event
will become impossible.

The waterfront in Lower Manhattan will experience monthly tidal flooding by
the 2050s, and daily flooding by the 2080s. By 2100, high tides could flood
most of the area between Water Street and the waterfront every day, with
flood heights up to three and a half feet above the current esplanade, reaching
inland beyond South Street. Persistent and regular flooding in this area will
damage important buildings that serve critical citywide uses, like the Staten
Island ferry terminal which houses the busiest commuter ferry route in the
country. Regular flooding will make these facilities unusable, causing major
operational impacts and impacting day-to-day life.

How Coastal Storms Will Impact Our Study Area
Tropical cyclones (such as tropical storms and hurricanes) and extratropical
cyclones (such as winter storms and nor’easters) cause substantial flooding
in low-lying coastal areas like the Financial District and Seaport. Sea level rise
and rising tides will make the impacts of storm surge even greater, leading to
substantial flooding. Climate change is making these kinds of storms more
intense and potentially more frequent.
Coastal storms also produce significant waves, which are tall and strong.
They crash over the existing shoreline and damage nearby buildings and
structures. Because of their location in the New York Harbor, the Financial
District and Seaport areas experience higher waves during coastal storms than
neighboring areas further north, making them particularly vulnerable.

Projected Tidal Flooding Levels

Projected Coastal Flooding Levels

All elevations in NAVD88. Sea level rise
projections reference NPCC 2019 based
on FEMA preliminary FIRM data. MHHW is
based off of the 2001 NOAA National Tidal
Datum Epoch (NTDE). Additional modeling
/ wave studies to be completed in early
Phase III.

All elevations in NAVD88. Sea level rise
projections reference NPCC 2019 based on
FEMA preliminary FIRM data. MHHW is based
off of the 2001 NOAA National Tidal Datum
Epoch (NTDE). Additional modeling / wave
studies to be completed in early Phase III.
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Today, a 100-year storm could cause flooding between five to nine feet deep
at the waterfront esplanade. By the 2050s, the depth will be between eight
to twelve feet and by 2100, up to 15 feet. Currently, flooding will reach inland
about three city blocks. By 2100, flooding will reach inland more than five city
blocks, past William Street. Flooding of this extent will impact assets and
buildings on the waterfront, including Pier 11, the Whitehall Ferry Terminal, and
the Battery Maritime Building. This flooding will also impact historic buildings,
emergency response services for 62,000 residents, small businesses, and
more.
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Modeling Water and Wave Action

To help determine the flood risk in this area, computer models
were generated to better understand future wave behavior with
sea-level rise, including wave heights and wave frequency. These
computer models simulate local wave conditions, identifying the
expected wave heights in the project area. Where possible, the
project team used information from existing wave studies as
inputs for these models, including FEMA’s statistical information
on wave and water heights in a 1% annual chance storm. The bestavailable data in combination with additional models highlights
the offshore and onshore 1% annual chance wave condition in
the project area under expected sea levels through the year 2100,
which directly informs our design flood elevation.

How Flooding from Rainfall Will Impact Our
Study Area
New York City will experience more rain over the course of a year, with an
expected 25% increase in annual precipitation by the 2050s. More of that
rainfall is expected to fall in shorter, more intense bursts. Since the City’s
drainage systems are built to manage smaller, more frequent storm events,
sewers are undersized to convey the kind of rainfall associated with larger
rainfall events. This results in our sewer system being overwhelmed and
stormwater flooding streets, subways, and basements.
In the Financial District and Seaport neighborhoods, higher tides from sea level
rise will also contribute to flooding because outfall pipes, the system through
which our stormwater system drains will be submerged more frequently
and, as a result, unable to drain into the East River. Typically, wastewater
and stormwater drain into the East River at a certain point of rainfall, which
is usually about 1/4 of an inch. If stormwater is unable to flow into the East
River, it will then be forced to back up on to our streets, which will impact
traffic, including the accessibility of emergency vehicles. Stormwater flooding
can also flow into buildings and basements, causing building and property
damage. New York City stormwater flood maps, released in spring of 2021,
project the most severe flooding impacts on South and Broad Streets within
the study area.

How Extreme Heat Will Impact Our Study Area
Extreme heat events are defined as a period of three consecutive days with
maximum temperatures at or above 90 degrees. During heat events, New
York City is hotter than the surrounding suburbs and rural areas, in large part
because concrete and asphalt absorb and re-radiate heat. In the next 30
years, New York City will see an increase of 5.7 degrees Fahrenheit in annual
temperatures, and a doubling of the number of days above 90 degrees.
Extreme heat has major health implications, including dehydration, heat
exhaustion, heat stroke, and death. It is estimated that the number of yearly
heat-related deaths in New York City range between 200 to more than 600, and
we expect these numbers to increase as the number of extreme heat events
occur more frequently. Green spaces are valuable assets to combat the effects
of extreme heat in the city. In addition to providing shading, green spaces help
in reducing stormwater runoff which reduce the Urban Heat Island effect.
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What Happens if We Do Nothing?
Failure to address the climate risks in Lower Manhattan bears a steep cost
and impacts all of New York City. Inaction is not an option. This waterfront is
critical to the economic development and identity of Lower Manhattan, and
the loss of this area would have massive negative ripple effects not only in
the New York City region, but across the entire nation. From now until 2100,
the cumulative costs of repetitive flooding would cause a total of $20.3B in
cumulative total losses to the region through 2100. This includes:

Protecting our ferries and piers.
•

Without adaptation measures, Whitehall Ferry Terminal, the busiest
ferry terminal in North America with over 70,000 daily riders, would see
operational impacts by the 2050s, and would be generally inoperable by
2100.

•

The Battery Maritime Building, a historic structure home to the
Governor’s Island ferry, would experience regular flooding by 2050s and
daily flooding by the 2080s.

•

$8.39B in direct economic impacts to businesses in the study area

•

$6.68B in indirect & induced economic impacts to businesses within

•

Pier 11, which is the NYC Ferry Wall Street stop, would face regular
flooding in the 2050s.

•

$2.50B in building damages

•

•

$1.68B in relocation costs

Pier 15, which has public open space, amenities, and the City Cruises
line, would be impacted by daily flooding in the 2080s, and the portion
closest to land will begin to experience daily flooding in the 2050s.

•

$770M in contents damage

•

•

$264M in social disruption, including health costs from injuries and

Pier 16, which provides docking space to historic ships, would face daily
flooding by the 2050s.

•

•

$20K in losses due to emergency asset function disruption

•

$2.16B of these benefits is in local, state, and federal tax impacts, all
of which is already captured in the economic impacts outlined above

Pier 17, which is home to newly constructed commercial space, would
not be impacted by tidal flooding within this century because it was
reconstructed at a higher elevation, but would experience flooding from
coastal storms starting in the 2050s.

the NY MSA

mental stress, and lost income due to health issues

Protecting this area against the impacts of climate change has benefits that
live beyond just these neighborhoods and will reverberate across the city.
Some of the major benefits include:

Protecting our roads.
•

Flooding from major storms would impact 24 acres of roadways by the
2050s, and 29 acres by 2100. This would affect the movement of bikes
and cars, and damage roadway infrastructure like traffic signals.

•

This flooding would impact 11 bus lines with 59,000 daily riders.
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Protecting critical community services and assets.

By 2100, 219 buildings in the Seaport and Financial District would experience
monthly flooding, ultimately rendering them unusable. This would impact
85,700 jobs, 62,000 residents, over $115M in daily economic output, and $20M
in in annual property tax revenue. Impacted buildings would include:
•

Nine primary and secondary schools, impacting 3,660 students or an
estimated 2,390 families. This would include six public and charter
schools.

•

Museums and historic buildings such as the Seaport Museum, National
Museum of the American Indian, and Fraunces Tavern.

•

35 community facilities, including immigrant services, legal intervention
services, child services and welfare, senior services, programs for
people with disabilities, soup kitchens and food pantries, and workforce
development.

Protecting our subway.
•

•

14 of the city’s 28 subway lines run through Lower Manhattan, and
seven of those lines (1, 4-5, R-W, and J-Z) have a combined 5 subway
stations within the floodplain. This plan would help protect critical
subway infrastructure, building on ongoing efforts to make the citywide
subway network more resilient.
Further, if Lower Manhattan floods, only the 7 and L train will be able to
access the Manhattan, impacting millions of New Yorkers.

Protecting our regional rail.

The PATH (Port Authority Trans-Hudson) rapid transit system passes through
this area. Protecting this transit station also ensures continued connectivity
between New York and New Jersey.

Protecting our electrical services.

Critical citywide electrical infrastructure runs through this area, including the
oil-o-static line which is an important piece of Con Edison infrastructure and
helps provide electricity throughout Lower Manhattan. Protecting this area
would support access to critical utilities throughout Manhattan.

Protecting our sewers.

Lower Manhattan’s waterfront has always been dynamic, and its ability to
transform to meet the challenges of a changing city, country, and world has
ensured its survival and success over the last 400 years. This ability to reinvent
itself is a core part of Lower Manhattan’s waterfront identity and reflects the
resilience of New York City as a whole. From expanding the shoreline in the
1600s to support growing commerce, to rebuilding in the face of 9/11 terrorist
attacks, the City has continuously looked to its waterfront to help address
some of the most pressing issues it faces. If the water can be considered New
York City’s sixth borough, New York City’s waterfronts become crucial points
of connection between New York City’s neighborhoods and the water that
surrounds the city. In the context of climate change and rising sea levels, the
waterfront takes on a whole new level of importance as a first line of defense.
In Lower Manhattan, where this historic waterfront plays a critical role for the
city overall, it is crucial to embrace this legacy of transformation – leveraging
the waterfront to protect the broader area, while acknowledging the unique
and important character of the waterfront itself. Climate change is one of
the most formidable challenges the city has confronted, but this legacy of
transformation has equipped Lower Manhattan with the tools necessary to
face this head on. The FiDi-Seaport Master Plan builds on this long history of
transformation, envisioning a waterfront that is resilient for a changing future.

Graphic: Full-bleed aerial of the study area today, with the following call outs
(AND SHOWING CLIMATE RISK OVERLAID BY COLOR CODING TIDAL IMPACTS
TO ASSETS AND LINE FOR COASTAL STORMS)
•

Battery Park Underpass: Provides critical grade-separated link between
the FDR Drive and Route 9A

•

The Whitehall Ferry Terminal, which serves the Staten Island Ferry, the
busiest ferry route in the country and a free ferry service that provides
a critical link for 70,000 daily passengers between Staten Island and
Lower Manhattan.

•

Battery Maritime Building: Landmarked building, home for the
Governor's Island Ferry Service

•

Pier 6 Heliport: Provides private tourism flights and charter service to
area airports and other local/regional destinations. It also provides
landings for the NYPD, emergency access, and secured landing for
important government officials, including the President of the United
States.

•

Pier 11 Wall Street Ferry: the busiest ferry landing in the NYC Ferry
service, provides ferry service for commuters and tourists, provided by
NYC Ferry, SeaStreak, NY Waterway; and New York Water Taxi

•

Pier 15: Serves as a public gathering space with two floors of
observation decks, greenery, and seating; cruise terminal for
Hornblower Cruises

•

Pier 16: Serves as public gathering space and sightseeing cruise port
(Circle Line River cruise tours); houses 5 historic ships that serve as
public attractions and rotate occasionally

•

Pier 17: Serves as a tourist attraction and public event space through a
variety of different vendors

•

East River Waterfront Esplanade: Through movements and movements
to and from Lower Manhattan, actively used by runners, walkers, bikers,
dog-walkers, and other recreational purposes

•

FDR Drive: important link in the regional highway network, including
through movements and movements to/from Lower Manhattan via
ramps

•

** Historic Districts and Assets Identified

Flooding puts stress on citywide sewers, making them more likely to become
overwhelmed and backing up into streets and building basements. Protecting
this area would help reduce the strain on the sewer system, reducing this kind
of buildup.
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Chapter Five

A Resilient 21stCentury Waterfront
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Overview
How will this plan transform the
FiDi-Seaport waterfront?
The FiDi-Seaport Climate Resilience Plan proposes a flood defense system
to protect Lower Manhattan from daily tidal flooding and coastal storms.
Beyond protecting, it is a plan that carefully considers how to integrate this
flood defense infrastructure into the fabric of the city itself, creating a 21st
century resilient waterfront that can serve all New Yorkers for generations to
come. In developing a resilience solution that accomplishes all of the project
goals, the project team conducted extensive technical and engineering
analysis, as well as collaborated closely with the community and state and
federal regulators to shape a plan that represents a shared city-community
vision and can ultimately be realized and constructed.

Goal 1. Protect Lower Manhattan from
daily tidal flooding and coastal storms
The plan must protect Lower Manhattan, including the critical functions it
provides for all New Yorkers, from daily tidal flooding and coastal storms. This
will require:
•

Building new flood defense infrastructure, designed to protect against
future tidal flooding and coastal storms; and

•

Siting new drainage infrastructure to manage stormwater so
that rainwater is not trapped behind the proposed flood defense
infrastructure during coastal storm events.

Goal 2. Seamlessly integrate the new
climate resilience infrastructure into
the city
This new flood defense infrastructure will not be built on a blank slate. Rather,
it must protect the Financial District and Seaport while maintaining and
enhancing what makes the waterfront so unique and important to our city.
The ferry terminals, boat docks, and piers located along this waterfront will
be underwater every day in the future if the City does not take action. This
plan integrates new resilient ferry terminals and piers into this waterfront,
while ensuring seamless access and connections to these waterfront uses
for people of all ages, abilities, and disabilities to get to the waterfront and
travel along it. The plan must also consider the East River itself, including local
habitats and ecology. Achieving this goal entails:
•

Constructing new resilient ferry terminals and piers;

•

Ensuring fluid access and circulation for pedestrians, bicycles, and
emergency vehicles; and

•

Limiting impacts to the East River’s ecology while restoring and
enhancing habitats.

The master plan also integrates nature-based solutions and opportunities
for sustainable buildings, aligning with citywide sustainability and carbon
neutrality goals, to mitigate the impacts of climate change.

Goal 3. Enhance the public
waterfront experience
Building infrastructure of this scale introduces a tremendous opportunity to
transform this waterfront, taking what people love today and creating an even
better waterfront for the future.
The master plan does this by:
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•

Preserving and enhancing the existing public destinations, like the
Historic South Street Seaport

•

Creating new multi-level waterfront experiences; and

•

Providing new open spaces and community programming.
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Why does the flood defense need to
go into the water?
Realizing the necessary space to site permanent flood defense infrastructure
to protect against even future tidal flooding is particularly complex in a dense
urban environment like Lower Manhattan, and even more complex given
most of the existing waterfront today exists on pile-supported structures.
Moreover, providing constant flood defense cannot be solved with buildinglevel approaches or through measures like street raising; rather, it requires a
systemic and continuous approach to raising the edge of the shoreline while
maintaining access for all to the unique functions that currently reside at
the water’s edge. Lastly, key regional roadway connections exist along the
waterfront today, and this functionality must be maintained. The images on the
right describe why the project cannot propose a wall at the water’s edge and
why the project must extend the shoreline of Lower Manhattan.

X

The coastal defense
cannot wall off the city

Upper level
Gate closed during
coastal storms

Esplanade
and maritime
facilities

How do we build flood defense infrastructure without walling
off the city?

While constructing a wall along the existing bulkhead line would provide
constant flood protection for Lower Manhattan, it would not meet other project
goals, including providing the necessary space needed to site new drainage
infrastructure or maintaining key connections between the Financial District
and Seaport neighborhoods and the ferries, ships and piers that exist along the
waterfront today.
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How does extending the shoreline of Lower Manhattan
achieve the project goals?

The plan needs to maintain access to the waterfront and the uses that
currently exist at the water’s edge while siting the flood defense infrastructure.
Extending the shoreline provides the space needed to ensure that everyone,
regardless of ability or age, can navigate the slopes and grade changes
required to get up and over the flood defense and get back down to the
esplanade and maritime facilities.

Esplanade
and maritime
facilities

How will we use floodgates across the site?

At some locations across the study area, it will be critical to provide access
for emergency, maintenance, and operation vehicles. Floodgates, that remain
open and stored on-site on sunny days, will be integrated into the flood
defense system. Ahead of a coastal storm, the floodgates would be closed,
completing the continuous line of flood defense.
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Design Proposal
Highlights

1
4

1

To protect against rising tides caused by sea level rise, the shoreline
will be raised 3-5 feet higher than today.

2

There will be a covered floodwall 15-18 feet higher than the waterfront
today (about two stories high) to protect against coastal storm
flooding.
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5

7
2

3

To provide space for this flood defense infrastructure, the shoreline of
lower Manhattan will need to be extended into the East River between a
half-block (up to 90 feet) and a full city block (up to 200 feet).

4

Resilient Ferry Terminals will be constructed for Staten Island,
Governor’s Island, City, and regional ferry routes.

6

3

8

5

There will be a new pump station to keep stormwater from flooding
Lower Manhattan and reduce the strain on our existing sewer system.

7

The waterfront will have small buildings that could be used for restaurants,
community facilities, operations and storage, and other options.

6

There will be opportunities for new aquatic habitats to give fish,
plankton, invertebrates, and other species new homes along the
shoreline.

8

The waterfront design has flexibility to be compatible with different
futures for the FDR Drive viaduct, including remaining as an elevated
structure or being reconstructed as a street-level boulevard.
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1

1

Gateways

2

Esplanade

3

Coves

4

Ridges

5

Slopes

On normal sunny days, gateways will provide openings in the ridges for
people to walk directly to the esplanade and preserve views of the river
from the city. Gates will be closed during coastal storms.

2

3

4

A new esplanade is raised up to protect against tidal flooding and
continues to provide access along the entire waterfront for people to
connect to the water, and the ferries, boats and piers located here.
New coves with wave screening and habitat enhancements support
the health the river’s aquatic ecosystems and provide educational
opportunities for New Yorkers to learn about our natural world.

5

Floodwalls covered in landscaping almost two stories tall create a line
of ridges along this waterfront, passively protecting Lower Manhattan
from coastal storm flooding and creating new open spaces with
expansive new views of the East River.
Accessible pathways up to and down from the ridge, also known as
the slopes, create connections between the city and the waterfront at
entrances for people of all ages, abilities, and disabilities.
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1

2

4

3
1

Gates

2

Boats

3

4

Ahead of a coastal storm, flood gates that are stored on-site are
closed, completing a continuous line of flood defense.
Ferries, boats, and ships would be safely dry docked outside of the
study area during coastal storm events.

Esplanade

Designed to provide protection from future tides while remaining close
to the water’s edge, the esplanade would be designed using materials
that can withstand flooding during coastal storm events.

Program

Cafes, gardens, playgrounds, and more, sitting behind the flood
defense infrastructure, are protected during a coastal storm.
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Goal 1. Protecting Lower Manhattan

Flood Defense
Overview
To protect the Financial District and Seaport neighborhoods from increasingly
severe climate hazards, the City must build flood defense infrastructure that
defends against both future tidal flooding and coastal storms.
The unique conditions of this area create a complex environment for
constructing flood defense infrastructure to protect against future tidal
flooding and coastal storms. With larger waves than nearby areas due to its
southern location in the New York Harbor coupled with unique above and
below grade site conditions, bold approaches are needed to defend this area
from climate change.

Gates at Key
Locations

Elevated Ridge

In some portions of the study area, there is insufficient space available on
land to site the flood defense while achieving our other project goals. In these
locations, the City must extend the shoreline of Lower Manhattan into the East
River to realize the space needed to defend the Financial District and Seaport
from future tidal flooding and coastal storm surge while maintaining access
and connections to the waterfront.
The proposed flood defense system has two design levels. This is due to the
dual risks the study area faces – the threat of daily inundation from future high
tides in addition to the threat of coastal storms. The proposed flood defense
system is a primarily a passive system composed of floodwalls embedded
inside a raised landscape, where flood gates are used in strategic locations.
These gates provide direct access to key waterfront facilities while reducing
the footprint over existing subway tunnels. When possible, direct visual
and physical access to the water is maintained by aligning these openings
with existing streets. Between the gates, an elevated ridge provides passive
protection for the community.

Integrated Flood
Protection
Potential Tie-Back
(For Future Study)
G
AG
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Raised
Waterfront Esplanade

Line of Flood Protection

Gateway Entrances
Additional Gates

Raised Landscape at
Higher Design Flood
Elevation +23’ - +26’
(Coastal Storms)
Esplanade at
Lower Design
Flood Elevation +11’
(Tidal Flooding)
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Goal 1. Protecting Lower Manhattan

Technical Analysis
The project team studied several key questions to determine the
recommended approach for siting flood defense infrastructure in the Financial
District and Seaport to make both neighborhoods more resilient to future tidal
flooding and coastal storms. This included:
1. How tall does the flood defense system need to be?
2. Why does the flood defense need to go into the water?
3. What are the potential flood defense tools that can be applied here?

How tall does the flood defense system
need to be?
Understanding how both tides and coastal storms currently impact the study
area and how this will change in the future with rising sea levels informs
how tall the flood defense needs to be. Computer modeling helped answer
various “what if” scenarios, which allowed the project team to evaluate how
future conditions would impact the performance of potential flood defense
structures.

Designing for future tidal flooding

The first condition that the project team addressed was how to protect the
study area from tidal flooding, which is expected to become a serious problem
by the 2040s. To estimate high tide in 2100, the project team used the New
York City Panel on Climate Change’s (NPCC) future sea level rise projections
and added it to the mean monthly high water (MMHW) level, which is used to
approximate high tides that occur 25–35 times per year. These levels directly
inform the height to which the waterfront must be permanently elevated, the
design flood elevation (DFE), to protect against regular tidal inundation.
For the Financial District and Seaport, this DFE is +11 feet NAVD88 (North
American Vertical Datum of 1988). Datums, like NAVD88, provide a useful
reference point to understand heights relative to a recognized benchmark.
Applied to this waterfront, +11 feet NAVD88 means that the flood defense
must be three to five feet higher than the waterfront today. Further, because
tidal flooding will occur on a regular basis in the future, first monthly and
eventually daily, deployable measures, such as flip-up gates, are not a viable
solution. Designing for future daily tidal flooding, means creating a passive line
of protection three to five first high throughout the study area.
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Designing for future coastal storms

Next, the project team looked at how to protect the study area from coastal
storms. To estimate what storms may look like in the future, the team used
data from the Federal Emergency Management Agency (FEMA) to estimate
the stillwater elevation, data from NPCC for future sea level rise projections,
and then also completed their own more detailed computer modeling to better
understand how these hazards interact with local conditions.
The first component that the project team defined was the stillwater elevation.
FEMA defines the stillwater elevation for the 100-year storm, or the storm that
has a 1-percent chance of occurring in any given year, across the study area.
To estimate the stillwater elevations in 2100, the project team added NPCC’s
future sea level rise projections to the stillwater elevation.
The project team also leveraged numerical wave models, including the
Advanced CIRculation Model (ADCIRC) and Simulating WAves Nearshore
(SWAN) to better understand future wave behavior, including wave heights
and wave frequency. The model simulates the local wave action and identifies
the expected wave heights in the study area under different storm conditions.
Best-available data, including FEMA’s statistical information on waves and
water heights, in combination with these additional computer models, were
used to better understand the potential height of waves on- and off-shore
for 1-percent annual chance storm through the year 2100. The project team
learned that the Financial District and Seaport area experiences higher waves
during coastal storms than neighboring areas further north. This is due to
the study area’s relative location in the New York Harbor, where there is a lot
of space in the harbor for waves to pick up energy across open water before
reaching the shore in the Financial District and Seaport neighborhoods.
To withstand these higher waves, it is necessary to construct flood defense
infrastructure that is taller, with a DFE of +23 feet NAVD88. Applied to this
waterfront, +23 feet NAVD88 means that the flood defense must be 15 to 18
feet higher than the waterfront today. Because of the higher waves, as well as
the low-lying ground elevation, passive – or permanently in place measures
– were leveraged to the greatest extent possible. In strategic locations,
floodgates will be incorporated to provide emergency access across the site.

Future Major Storm

Future Major Storm

Future Major Storm

Future Major Storm

Future Major Storm

Future Major Storm

PROJECT DESIGN
FLOOD ELEVATION
+23.0 TO +26.0 FT

PROJECT DESIGN PROJECT DESIGN
FLOOD ELEVATION FLOOD ELEVATION
+23.0 TO +26.0 FT +23.0 TO +26.0 FT

Future Major Storm

Future Major Storm

16 TO 20 FT
TALL

+11.0 FT
4 TO 5 FT

Future High Water

Future High Water

Future High TALL
Water

CURRENT
ESPLANADE
ELEVATION
+6 TO +7 FT

CURRENT
ESPLANADE
ELEVATION
+6 TO +7 FT

CURRENT
ESPLANADE
ELEVATION
+6 TO +7 FT

2020 MHHW

2020 MHHW

2020 MHHW

Existing Waterfront

Future High Water

2020 MHHW

+11.0 FT
4 TO 5 FT
TALL

4 TO 5 FT

16 TO 20 FT
TALL

Future Major Storm

16 TO 20 FT
TALL

+11.0 FT

Future High
Water
TALL

Future High Water

Future High Water

Future High Water

Future High Water

2020 MHHW

2020 MHHW

2020 MHHW

2020 MHHW

2020 MHHW

Constant Protection for Sea-Level
Rise with Selective Use of Gates

Constant Protection
Against Storms

A Resilient 21st-Century Waterfront | 69

Goal 1. Protecting Lower Manhattan

What are the potential flood defense tools that
can be applied here?
The project team began by reviewing a broad range of flood defense tools
for their applicability in the Financial District and Seaport neighborhoods
understanding that a set of flood defense measures would ultimately comprise
the overall flood defense system. This initial review included floodwalls,
levees, and on-land floodgates, as well as in-water gates (e.g., storm surge
barriers) and breakwaters. After this initial review, the project team selected
the following measures because they can adapt the shoreline to protect from
future tidal flooding and coastal storms while accomplishing other project
goals. A few of the key flood defense measures that are integrated across the
flood defense proposal include:

Floodwall

A floodwall is the most versatile tool for coastal resilience in the study area
due to its narrow footprint and proven track record of protecting communities
from coastal storms. Floodwalls can be freestanding and visible, or buried.
Buried floodwalls offer a way to integrate the floodwall into the landscape,
providing a non-visible and narrow above-ground footprint.

Raised Shoreline (Caisson and Buried Floodwall)

To raise the shoreline, a combination of caissons and floodwalls is proposed.
A caisson, or a large water-tight retaining structure (approximately 40 feet
wide), forms the outer extent of the line of defense. It is also the outer extent
of any new fill proposed as part of the shoreline extension. On top of the
caisson, the project will construct a buried floodwall, or a narrow vertical
barrier, that can be integrated within the proposed program and existing
fabric of the city. Using a combination of a caisson and buried floodwall
as our primary type of passive flood defense across the site allows greater
integration of the flood defense more effectively into the shoreline extension
and proposed program, while also minimizing the project’s in-water footprint.
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Raised Shoreline (New Bulkhead and Exposed Floodwall)

A bulkhead is proposed to raise the shoreline in locations at or near the
existing shoreline and where the flood defense is closer enough to the
shoreline that a caisson structure is not necessary. The bulkhead can form
the outer extent of the line of defense and the outer extend of any new fill
proposed as part of the shoreline extension. On top of the bulkhead, the
project can construct a floodwall that can be integrated within the proposed
program and existing fabric of the city.

Integrated Floodwall with New or Reconstructed Buildings

Floodwall (Buried)

Floodwall (Exposed)

Raised Shoreline (Caisson and Buried Floodwall)

Bulkhead and Floodwall

Integrated with Buildings

Floodgates

To realize a complete flood defense system while protecting buildings and
facilities across the site, the City will need to reconstruct most of the existing
buildings along the waterfront to withstand the wave forces and pressures
from standing water. In these instances, a floodwall will be integrated into the
new or reconstructed building. Additional detail on the proposed approach to
buildings and facilities across the study area can be found in Ferries, Ships
and Piers.

Floodgates and Bridging Structure

As the flood dense crosses subway tunnels, the project needs to be mindful
of the additional load, or weight of fill, that is placed on the subway tunnels.
Instead of using a caisson, a bridging structure, or a structure that spans
across the subway tunnel, is proposed. On top of the bridging structure, a
floodgate can be co-located to provide direct emergency vehicular access
while continuing to minimize additional load placed on the subway tunnel. The
project team recommends using a floodgate like a roller gate, which can be
designed to withstand wave loads to provide dependable flood defense during
coastal storms while also maximizing access across the site during sunny day
conditions. At all times, a subsurface foundation, a track for the gate to roll on,
as well as a center post for large stretches, will be in place. Ahead of a coastal
storm, the roller gate, which will be stored on-site, can be closed, providing a
complete line of flood defense against coastal storms.
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Goal 1. Protecting Lower Manhattan

Design Proposal

Line of Flood Protection
Integrated Flood
Protection

This diagram illustrates the proposed flood defense system for the master
plan. This is a primarily passive, or permanent, flood defense system with the
use of floodgates sparingly throughout the study area. To protect the Financial
District and Seaport for future tidal flooding, the City must permanently raise
the existing shoreline three to five feet above today’s esplanade. To protect
against coastal storms, a continuous high line of protection is proposed from
the Battery to the Brooklyn Bridge.
•

New Fill
Caisson Below

The plan proposes rebuilding Whitehall Ferry Terminal and integrating
the flood defense into the building, protecting the Battery Maritime
Building, and integrating the flood defense with a new terminal to the
North.

•

Roller floodgates are proposed at Broad Street, Old Slip, Fulton, and
Peck Slip. These floodgates are designed to align with upland street
corridors, provide direct access to key waterfront facilities, and limit the
amount of structure over subway tunnels that pass under Broad Street,
Old Slip and Fulton Street.

•

At Pier 17, the flood defense is proposed to be sited between the Tin
Building and Pier 17 building. Smaller floodgates may be required to
maintain circulation to and between the buildings.

•

North of Peck Slip, the flood defense pulls back closer to the existing
bulkhead with an aim to reduce hydrodynamic and ecological impacts
in the area. This is the only area along the shoreline where a new
bulkhead and exposed floodwall is proposed.

•

The flood defense must tie into high ground on both sides. In the south,
this is near Bowling Green. This will likely be a combination of exposed
and buried floodwalls. In the north, the flood defense will connect to
the adjacent flood defense project, BMCR. This is covered in greater
detail on the next page.

Bridging Structure

Tie-in to high ground

Between Broad Street and Old Slip, a raised shoreline provides
protection while providing space for up-and over access to the
waterfront at Coenties Slip. A second raised shoreline is proposed
between Old Slip and Fulton Streets with space for up-and over access
to the waterfront at Wall Street and Maiden Lane.

•

Platform Structure built
at or above
Lower Design Flood
Elevation
(Tidal Flooding)

Building is
protected

300'

400'

500'

AG

Additional Gates

Up-and-Over Access

New esplanade raised
three to five feet above
today’s esplanade
Deployable gate
measures

200'

Gateway Entrances

Key Waterfront Facilities

Raised shoreline with
up-and-over access

Flood protection
integrated with
buildings

100'

G

Upland Street Corridors
aligned with Gateway Entrances

New bulkhead and
exposed floodwall

aport
FiDi & Se
i & Seaport
FiD
_
_FiDi & Seaport
_
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The Hugh L. Carey Tunnel (Brooklyn Battery Tunnel) crosses under the
Battery Park Underpass on its way to Brooklyn.

To minimize disturbance with critical subsurface infrastructure, as well as
ensure the flood defense protects these key assets, it is recommended that
the flood defense be located outboard, or directly south, of the South Ferry
Loop (as shown in figure xx). This recommended alignment, or proposed
placement, would require the flood defense to interact with the Battery.
Additional coordination with the community and key stakeholders, including
NYC Parks, is required to advance a design that achieves the flood defense
while integrating into the historic character of the park.
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The Battery Park Underpass runs though Battery Park connecting the
FDR Drive and West Street, running just upland of Castle Clinton
The MTA South Ferry Loop is beneath portions of the Battery and Peter
Minuit Plaza. Given its shallow depth and its width, it is very challenging
to cross or integrate into the line of defense.
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The MTA 1,4, and 5 train lines run under State Street and under the back
edge of the Battery.
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In the southern portion of the study area, the flood defense will need to
navigate a complex web of sub-surface infrastructure to ensure a continuous
line of flood defense between Whitehall Ferry Terminal and Bowling Green.
This includes:
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Stormwater Management

Surface + Subsurface
Stormwater Conveyance

Overview
To make the Financial District and Seaport area resilient to future coastal
storm surge and rainfall, new drainage infrastructure is needed to manage
rainfall behind the flood defense system.
Today, the drainage system largely works as a gravity-based sewer system
with rainwater and wastewater generally flowing from higher elevations
to lower elevations. Underground sewers direct these flows towards the
shoreline. During most rainstorms, both rainwater and sewage are collected
in a large interceptor sewer along the shoreline that brings this combination
of rainwater and sewage, known as combined sewage, to the Newtown Creek
Wastewater Resource Recovery Facility (WRRF), where the combination is
treated before being released into Newtown Creek. During heavy rainstorms,
the sewer system does not have enough capacity to manage the combined
sewage and therefore discharges most of it through outfalls directly into the
City’s waterways, otherwise known as a combined sewer overflow (CSO).

Sewer Interceptor
Zone for Potential Pump
Station Location

Potential Pump
Station Locations

Line of Flood Protection
Integated Flood Protection
Potential Tie-Back
(For Future Study)

Discharge

Interceptor Closed Here
During Storm Conditions
Stormwater Conveyance
Behind Line of Defense

Sewer Interceptor

In the future, water from high tides and coastal storm surges will block the
existing outfalls. Additionally, as part of the flood defense compartment for
the project directly north of the study area - Brooklyn Bridge to Montgomery
Coastal Resilience - the interceptor sewer conveying water out of the Financial
District and Seaport area will be closed during coastal storms. The blocking
and closing of these existing combined sewage relief points will cause
flow to back up into streets and basements instead of being discharged to
surrounding waterbodies.
To manage flooding in our study area, both more traditional drainage
infrastructure elements as well as green infrastructure elements are proposed.
First, the project will need a new pump station to discharge water out of the
study area. Additional piping, or conveyance, is also needed to help route water
to the new pump station. While a pump station will be required to manage
most of the water associated with the coastal storm conditions, natural-based
solutions, such as green infrastructure, are an important component of the
overall drainage strategy.
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Technical Analysis

What existing conditions affect drainage in the study area?
The Financial District and Seaport is characterized by:
•

The project team studied several key questions to determine the
recommended approach for managing stormwater flooding behind the flood
defense, ensuring the sewer system and flood defense’s reliability through the
end of the century. Key questions included:

•

A low-lying shoreline with even lower-lying space inland, making
rainwater collect like it is in a “bathtub” when the sewers cannot
discharge it to the surrounding waterbodies.

•

Limited space available on existing land to construct new drainage
infrastructure, as described in greater detail earlier in the “Flood
Defense” section.

1. What existing conditions affect drainage in the study area?
2. Without drainage improvements, where would flooding from rainfall
occur in the study area? How much flooding would there be?
3. What types of drainage infrastructure can we use in the study area to
mitigate flooding?

Paved surfaces with little green space. The paved surfaces prevent
rainfall from being absorbed into the ground, so water enters the
sewers primarily through drains along roadways

How will coastal storm surge and high tides
impact the sewer system?
During most rainstorms, the sewer system prevents flooding by
carrying rainwater to the harbor through CSOs. However, in the
future with climate change, when the CSOs are blocked by high
tides or a coastal storm surge, the rainwater can no longer be
discharged and backs-up into streets and basements, causing
flooding. These conditions will increase as climate change
continues to cause more flooding from the combined effects of
high tides, coastal storms, and rainfall.

How does our current sewer system work?
Most of the sewer system in Manhattan is a “combined” system,
meaning sanitary water (toilets, sinks, etc.) is combined with
rainwater from the streets and roofs in underground sewers.
During sunny days or rainstorms, the combined water is carried by
sewers towards the shoreline where it intercepted by a large sewer,
called an “interceptor sewer”, which carries the water towards a
Water Resource Recovery Facility (WRRF) where it is cleaned and
released into the harbor. During larger rainstorms, when the rainfall
exceeds the capacity of the sewers carrying water to the WRRF,
the sewer system discharges some water directly into the harbor
through CSOs to prevent that water from flooding basements and
streets.

Without drainage improvements, where would flooding from
rainfall occur in the study area? How much flooding would
there be?
Maximum
Flood Depths
0.5 - 1.5 feet
1.5 - 2.5 feet
2.5 - 3.5 feet
3.5 - 5.0 feet
> 5.0 feet
CSO Location

Coastal storm surges and/or future high tides will block existing CSO outfalls
that typically release combined sewage and stormwater during heavy rain
events, resulting in flooding behind the flood defense system. The project
team studied two magnitudes of rain events to help understand the amount of
rainfall flooding that could occur in the study area—a 5-year rainstorm and a
50-year rainstorm.
1. The first is a present-day five-year rainstorm, meaning that it has a
20-percent chance of occurring in any given year. The 5-year rainstorm
was chosen because the NYC Department of Environmental Protection
(DEP) typically designs storm sewer infrastructure for a storm of this
magnitude.
2. The second rainstorm is a present-day 50-year rainstorm, meaning
it has a 2-percent chance of occurring in any given year. Because
rainstorms will get more frequent and more intense due to climate
change, a present-day 50-year rainstorm was used as an approximate
equivalent as to what a future 5-year rainfall event in the 2080s could be
based on precipitation trends.
The project team used computer modeling software (Innovyze’s InfoWorks
ICM) to simulate these conditions and understand the magnitude and location
of flooding that is likely to occur when these rainstorms occur coincident with
a 100-year storm surge event and 2100 sea level rise. The modeling revealed
that flooding could be more than five feet deep in some areas and that this will
get worse over time. Most of this flooding will come from the combined sewer
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system overflowing onto the streets in low-lying areas near the shoreline. In
total, new drainage infrastructure will need to manage significant volumes
of water to prevent flooding, on the order of 45-75 Olympic-sized swimming
pools.
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What types of drainage infrastructure can we use in the
study area to mitigate flooding?

New drainage infrastructure will need to be integrated with the flood defense
to manage large volumes of stormwater flooding. The water can either be
captured before it enters the sewers system or be managed below ground by
upgrading the sewer system so that it does not back up onto streets.
The project team studied several ways to manage flooding:
1. Green infrastructure (GI) replicates the natural processes of capturing
and infiltrating water into the ground before it enters the sewer system.
These measures can be implemented at a smaller scale wherever
possible to support larger-scale strategies, as they are typically not
designed to manage large volumes of rainfall. These strategies serve
two primary purposes: slowing and/or reducing the amount of rainwater
that reaches the sewer system and filtering pollutants out of the water
along the way.
2. Underground storage collects water during storms. The stormwater
is then pumped back to the sewer system after the storm ends and
capacity is available. These strategies are effective when no space is
available above ground but require a lot of space underground. Limited
underground space in the study area makes this strategy challenging.
Moreover, new pipes would be required to transport stormwater to
the storage facility. Storage facilities are less adaptable to changing
conditions because it is hard to increase capacity once they are built.
Additionally, since the stormwater would be mixed with sanitary

sewage, odors may be generated by storing this mixture in underground
spaces beneath our streets for extended periods of time, requiring
significant cleaning and maintenance.
3. Pumping collects and moves water from lower to higher ground. It
would push water out against high tides and coastal storm surge
conditions. A pump station can manage a large volume of combined
sewage within a relatively small footprint but will require power to
operate. New pipes would be needed to convey water to a pump
station.
4. Conveyance refers to using gravity to move water using larger or more
sewer pipes and surface channels. One type of conveyance is sewer
separation, which would involve installing new sewer pipes throughout
the study area so that rainwater and sewage are not managed in
a single combined system, as they currently are. Implementing
conveyance solutions at a large scale throughout the study area is
challenging because it would require construction work on many
streets in a dense, urban area. The new underground infrastructure can
also conflict with other existing underground utilities. Above-ground
conveyance techniques can pose safety issues and are also challenging
to construct in dense urban areas. While conveyance is a useful
strategy to move water from one area to another, it is not a standalone
strategy. Rather, conveyance improvements must be paired with other
drainage strategies to ensure the water is discharged to a safe location
—whether to be stored underground or pumped out against the coastal
storm surge and/or high tides blocking the CSO outfalls.

The many benefits of green infrastructure
Green infrastructure has the advantage of providing multiple
benefits in addition to managing rainwater. Depending on the
technique used, green infrastructure can improve water and
air quality, reduce urban heat island effect, improve energy
sustainability, generate animal, and plant habitat improvements,
and provide recreational space that beautifies the streetscape.
Higher concentrations of green space have also been linked to
improved mental health and well-being as well as physical health.
Co-located educational signage can share how the technology is
helping the City reach its sustainability targets.

Hydrodynamic Modeling

To understand how water moves in and around the study area,
the project team used multiple computer models to predict future
water speeds and tides in the East River with the new resilient
waterfront.
First, the project team studied whether there would be a “rebound
effect” outside of the study area as a result of the project, or an
increase in water surface elevations in other parts of the New York
Harbor or Brooklyn. The data used for the model were consistent
with computer models developed for other resilience studies and
projects across the city. Initial modeling results suggest that the
project would not generate measurable rebound effects.
In addition, the project team completed an impact assessment
to understand how the project could potentially impact tides and
water-based navigation in the East River. The results show that,
while there may be increases in water speeds in select locations
across the study area, these increases are limited to areas directly
adjacent to the proposed project and do not cause additional
impacts outside of the study area. As part of future work, the City
will need to coordinate with maritime operators, including the
Staten Island Ferry, to understand how these potential changes
could impact maritime operations and whether different shoreline
configurations in and around maritime facilities could avoid or
mitigate these changes.

PLACEHOLDER (FROM WORD DOC)
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A New Pump Station
The proposed drainage design will rely on pumping and conveyance and
incorporate green infrastructure where possible across the study area.
How pumping & conveyance will be used
The project will need a new pump station, as well as additional conveyance
infrastructure to help route water to that pump station. As shown in the
diagram, the project has identified several possible locations for the pump
station south of Old Slip, as this portion of the study area offers sites that
minimize existing infrastructure constraints.
Based on preliminary modeling, a pump station facility that is on the scale
of 10,000 - 15,000 square feet is proposed. The pump station would require
space both above and below ground to collect water and pump it out of the
flood defense during storm events. The project team recognizes the need to
seamlessly integrate the pump station into the existing city fabric, including
identifying opportunities for additional programming and green infrastructure,
such as a green roof, within the footprint of the pump station site.
Additional sewer pipes will be constructed to bring stormwater from areas
further away to this new centralized pump station location so that it can
pumped out during storm events.
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Design Proposal
Across the study area, both traditional drainage measures as well as nature
and natural-based solutions will comprise our drainage strategy.
The project will need a new pump station as well as additional conveyance
infrastructure to help route water to the pump station. The project has
identified several possible locations for the pump station south of Old Slip, as
this portion of the study area offers sites that minimize existing infrastructure
constraints. The pump station would require space both above and below
ground to collect water and pump it out of the flood defense during storm
events.
To complement the pump station, green infrastructure, such as bioswales and
permeable pavement, will be integrated to manage the stormwater associated
with smaller rainfall events before it enters the combined sewer system.
This lessens the stress placed on the existing sewer system and manages
stormwater in sustainable ways. A couple of the opportunities identified as
part of the master plan include:
•

A potential bioswale corridor along the newly constructed pedestrian
and bike corridor in the southern portion of the study area

•

Green roofs that manage stormwater runoff on top of the proposed
pump station

•

Sloped landscapes across the site that are designed to maximize
stormwater retention, including near Pier 16.

Potential bioswale
corridor
Potential Pump Station
US Coast Guard Site
Sited on existing land

What We Heard
•

Flooding from both coastal storms and storms with intense rainfall
need to be considered.

•

Green infrastructure (GI) and nature-based solutions are desired, where
possible.

Potential Pump Station Sites
Between Old Slip and Broad St.
Sited on new shoreline extension

Pump station
integrated in urban
landscape with
public space above

Line of Flood Protection
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Sloped landscapes
designed to maximize
stormwater retention

Sewer Interceptor

Sloped Landscapes

Sewer

Potential Bioswale Corridor
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Access and Circulation
Overview
Protecting this area from flooding requires significantly raising the waterfront,
while continuing to connect people to the waterfront and ensure that everyone
can enjoy the Financial District and Seaport waterfront for generations to
come.
Today, the Financial District and Historic South Street Seaport District
waterfront is easily accessible. It connects people between the Brooklyn
Bridge and the Battery and hosts much-loved open space and recreational
amenities. This master plan must continue to connect people to the East River
and support lively, thriving neighborhoods. Further, this plan must ensure that
emergency, operations, and maintenance vehicles can continue to make the
waterfront safe and run smoothly.

BROAD ST

VETERAN’S
PLAZA

OLD SLIP

WALL ST

MAIDEN LANE

FULTON ST

PECK SLIP

What We Heard
•

This plan should not cut the city off from the East River.

•

Site entrances should be located near subway stations and ferry
terminals.

•

The plan should improve connections to the to the waterfront, including
the Brooklyn Bridge beach, the Brooklyn Bridge Esplanade, and area
between Old Slip and Whitehall Street.

•

The plan should improve the continuity of the Manhattan Waterfront
Greenway.

Key Takeaways
•

This plan must continue to connect people to the waterfront. Entrances
to the waterfront should be as direct and as accessible as possible.

•

Today’s bike path and waterfront esplanade are important features of
the waterfront and must be incorporated into the plan.

•

Emergency, operations, and maintenance vehicles help keep the
waterfront safe and running smoothly today, so they must continue to
access the waterfront in the future.
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Upper Level

Extensions of Street Corridor

Ramp

Gateways
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South Street Sidewalk
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Technical Analysis
Four key questions helped guide the project team to shape priorities and
strategies for preserving access to the waterfront:
1. Where and how frequent should waterfront access points be?
2. What are the different ways the masterplan should provide waterfront
access?
3. How should this plan preserve or enhance the bike path and esplanade
within the project area?
4. How should this plan ensure safe emergency and operations vehicle
access?

Longest distance
between access points

Existing Access

Where and how frequent should waterfront
access points be?
Thirteen streets, between Whitehall Street at the south and Wagner Place
at the north, provide people with important east-west connections between
the commercial and residential activities of the upland Financial District and
Historic South Street Seaport (Seaport) neighborhoods and recreational
and water-based activities along the East River today. As people move east
along these streets, the East River is visible in the distance providing a helpful
reference to navigate these neighborhoods. These streets end at South Street.
Pedestrians can currently cross South Street at eight cross-streets to reach
the waterfront: Whitehall Street, Old Slip, Gouverneur Lane, Wall Street, Maiden
Lane, John Street, Fulton Street, and Dover Street. Some crosswalks are close
together, meaning pedestrians do not need to walk far to cross South Street.
For example, the John Street and Fulton Street crosswalks are about 210 feet
apart, shorter than the narrow side of a standard Midtown block. Conversely,
existing infrastructure blocks pedestrians from directly reaching the waterfront
in some locations. For example, the Battery Park Underpass ramps up to the
elevated FDR Drive viaduct between Whitehall Street and Old Slip, separating
pedestrian crosswalks by about 1,350 feet, further than the long side of a
Midtown block. The plan to the right illustrates where crosswalks currently
allow pedestrians to reach the waterfront. As the city builds coastal resilience,
existing crosswalks should be maintained and new crosswalks should be
added, where feasible, to preserve or reduce the distances people need to
travel to cross South Street.

Existing street crossing and waterfront access at Wall Street.

Once on the eastern side of South Street, the river, piers, and ferries are a
short walk away, with 100- to 150-foot distances between South Street and the
river’s edge, less than a city block. These paths are also relatively flat, with oneto two-foot rises in elevation from South Street to the river’s edge. Flat paths
allow people of all physical abilities to move throughout the waterfront without
restrictions today.
While the plan aims to minimize distances between entrances to the
waterfront, there may not be space to provide an entrance at every upland
street. The goal is to provide site entrances no more than 500 feet apart,
complemented by a generous sidewalk along the eastern side of South Street
to support north-south connections. By comparison, the Hudson River Park
includes entrances every 200-600 feet and Hunter’s Point South Park includes
entrances every 250-550 feet. See Figure 3 for potential locations where
entrances could be prioritized, including a 300-500-foot range of distances
between entrances. Figure 3 identifies locations where connections between
upland streets and the waterfront could be improved by reconfiguring existing
infrastructure and adding new South Street crosswalks. The City will continue
to evaluate the feasibility of adding these new crossings.

Existing Street Crossing/
Pedestrian Waterfront Access Points

Existing crossings have
unencumbered access to
the waterfront

No Street Crossing/
Pedestrian Waterfront Access Points

Introduce new access
points where feasible

To implement coastal defense,
some crossings may not provide
direct access to the waterfront

Recommended Access
Existing Street Crossing
No Street Crossing
Proposed New Street Crossing

Target maximum distance
between pedestrian
access points

Pedestrian Waterfront Access Points
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What are the different ways the masterplan
should provide waterfront access?

Primary Access

Just as the waterfront is easy to get to today, the master plan should allow
people to access the waterfront as directly as possible. Further, this plan must
ensure that all people can continue to enjoy the waterfront, regardless of
physical ability. To do this, the masterplan utilizes the strategies listed below.

Primary Access

All primary waterfront access routes shall be universally accessible paths that
are clearly visible from the city and invite the user to the waterfront esplanade.
This is accomplished using two distinct strategies: up-and-over paths and
gateway entrances.
Up-and-Over Pathways
When the flood protection is passive (no gate), access is provided with
paths that lead the user up-and-over the flood protection via a sloped path
meeting universal design access standards. Additionally, when someone
enters from the south street, it is critical that they arrive to the waterfront at a
similar location that they entered. To achieve this, a “back-and-forth” path is
recommended. This back-and-forth also ensures that primary access paths
are within the upland street corridor, making the route to the water more clear
and inviting.
Once on the upper level, a direct sloped path parallel to the water leads the
user back down. This path not only provides connection to the upper and lower
levels, it also shall be located to ensure direct connections to key destinations
such as ferry terminals.
Gateway Entrances
At gate locations, gently sloped paths perpendicular to the shoreline provides
direct access to the water. These gates shall be aligned with upland streets
to maintain both physical and visual connection to the wa-terfront. Most gate
entrances will be a double gate to create openings that correspond with the
upland street corridors.

Secondary Access

Direct sloped path to get
down to the esplanade

"Back-and-forth" path
from the city to get up
to the upper level

Shortcut stair
located near primary
access path

It is critical that there are multiple routes to the waterfront. Secondary paths
such as shortcut paths, stairs, elevators, and escalators shall be utilized to
ensure that circulation across the site is flexible and unencumbered.
Shortcut Stairs and Ramps
To supplement primary up-and-over pathways, the plan shall utilize shortcut
stairs to provide more direct connections to the upper level. These stairs shall
begin and end near primary access paths as to ensure that all users have a
similar access experience regardless of physical condition.
Elevators and Escalators
In addition to shortcut stairs and ramps, elevators and escalators shall be
provided in select locations to complement all other access routes. Elevators
and escalators shall be co-located within ferry terminal and other buildings
along the waterfront.
Gates within Buildings (not pictured)
In select locations, flood gates within waterfront buildings may be necessary
to provide emergency and operations vehicle access to the waterfront. While
these gates will be provided for vehicle access, they shall also be utilized by
the general public for access when feasible.

Max. 5

% Slop

e

Up-and-over Pathways

Shortcut Stairs

Floodgate provides
physical and visual
connection to waterfront

Elevators and escalators
co-located with buildings

pe

x.

Ma

5%

Slo

Gateway Entrances
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The master plan will include a continuous waterfront esplanade. Based
on multiple NYC precedents, the esplanade width would be between 20
and 40 feet, with wider widths reserved for areas with higher anticipated
pedestrian activity. The esplanade would be about three feet higher than
today’s esplanade to protect against projected daily high tide flooding in 2100.
This intermediary level, between the river and the upper line of protection, is
necessary to provide connections to piers and ferries and to provide a more
immersive waterfront experience, as is consistent with NYC’s other waterfront
parks. The raised esplanade would be designed to withstand temporary
flooding during coastal storms, so plantings and recreational amenities may
be limited along this path.
Pedestrians will be prioritized in the design of the Financial District and
Seaport waterfront. However, the plan must allow vehicles to access the
waterfront in limited areas to support the long-term operations of ferries, ships,
and piers. Further, it is critical that emergency vehicles can move throughout
the site. Vehicular access needs must be balanced with pedestrian safety and
their enjoyment of the site.

The Manhattan Waterfront Greenway is a network of bike paths and green
spaces that will soon connect all of Manhattan’s waterfront neighborhoods.
Along the Financial District and Seaport waterfront, the bike path is about
11 feet wide with one lane of travel in each direction, or about one acre total
of space. It connects to Battery Park to the south and the Brooklyn Bridge
Esplanade to the north. A portion of the bike path between Fulton Street and
Peck Slip has been temporarily moved to accommodate nearby construction.
The bike path also shares space with pedestrians and cars in front of the
Battery Maritime Building. The bike path is adjacent to South Street throughout
most of the waterfront, with portions around the Heliport and north of Pier 17
closer to the waterfront esplanade.
The City is committed to reincorporating the bike path in the master plan
to preserve, if not improve, this important connection for cyclists. Recently
completed bike paths along the Hudson River Greenway and the Brooklyn
Bridge Park Greenway are 14-16 feet wide with one lane of travel in each
direction. A similar path design would be appropriate along the Financial
District and Seaport waterfront.

Key Existing Vehicle Access Considerations
•

Vehicles can access slips at the Battery Maritime Building via South
Street were vehicles board ferries daily and access drop off loop for
Cipriani South Street. These vehicles share space with the Manhattan
greenway.

•

Private vehicles enter and exit the heliport on Pier 6 daily to connect
passengers with helicopter transportation services. These vehicles
access the pier through curb cuts on South Street that cross the
esplanade and Manhattan greenway.

•

Limited City vehicle parking spaces are available along South Street
under the FDR Drive viaduct at Old Slip, Peck Slip, and Dover Street.

•

A service driveway connecting at Fulton Street and Beekman Street
supports Pier 17’s delivery and operational needs.

•

Emergency vehicles can access the full waterfront today along the
waterfront esplanade and under the FDR.

Masterplan Recommendations

The master plan will continue to provide vehicle access to the heliport and Pier
17. Private vehicles supporting these facilities would be limited to dedicated
access driveways to minimize collisions with pedestrians. The masterplan will
also continue to provide vehicle access and emergency frontage at the Battery
Maritime Building.
The master plan will continue to support emergency vehicle access, including
fire engines, ambulances, and police vehicles. All emergency vehicles should
have frequent access points to enter the site. Further, access loops should be
provided and “dead end” or turn around areas must be minimized.

A goal of this plan is to find resilience solutions that do not
preclude or rely on potential future alterations to the FDR. That
said, many configurations were studied in relation to waterfront
access and flood de-fense, including several tunnel and at-grade
options. The team concluded that the most likely future sce-nario
would be to remove the elevated highway and rebuild South Street
to be the width of a typical Man-hattan avenue, considerably less
wide than West Street today. All tunnel and trough options were
found to be unfeasible, and a reduced viaduct was found to be
costly with very little benefit. With this in mind, the masterplan
ensures compatibility with the FDR as it is today, and what it may
likely become in the future.
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ROW
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11'
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11'
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The East River Waterfront Esplanade provides important north-south
connections for pedestrians between the Battery and Montgomery Street.
The City recently updated the esplanade and is finalizing a redesign of its
Brooklyn Bridge portion. The Esplanade includes about 4.6 acres of clear
space for moving along the waterfront, not including pockets of planters, play
spaces, seating and other amenities interspersed throughout. The Esplanade’s
vegetated area totals about 0.6 acres. The Esplanade’s width is between 14
and 55 feet wide; by comparison, the Hudson River Park and Brooklyn Bridge
Park esplanades are 20 and 25-30 feet wide, respectively.

Bike Path and the Manhattan Greenway

Compatibility with potential alterations
to the FDR
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5'

62'
CURB TO CURB

12'

16'

BIKE PATH &
SIDEWALK

At-Grade Avenue
+20
+15
+5
34'

50'
-2

99' - 134'

Shoreline Trough

EXISTING BULKHEAD

Waterfront Esplanade

How should this plan ensure safe emergency
and operations vehicle access to the waterfront?

15'

Goal 2. Integrating Infrastructure into the City

How should this plan preserve or enhance the
bike path and esplanade?

133' - 168'

+20
+5
34'

99' - 134'
133' - 168'

Fire engines must be able to access all key waterfront facilities, have space
for staging, and have clear circulation routes. It is especially important that
the plan maintains fire truck access to piers along the waterfront because
fire boats alone cannot sufficiently respond to potential emergencies on the
piers. Ambulances may need to respond to emergencies anywhere along the
waterfront but will especially require access along the full waterfront edge.
The police will similarly need to respond to any emergencies and would patrol
the waterfront on a regular basis, as they do today.
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Design Proposal
The height of our flood protection system (at roughly 18 feet above the
existing esplanade) could represent a major barrier between the city and the
water. To integrate this height differential, the plan proposes a multi-level
waterfront with several primary and secondary access routes to the water. The
diagram to the right illustrates how these multiple access strategies can work
in concert to provide both flexibility and continuity along the waterfront.
Access to the Waterfront
Access points will be frequent, no more than two blocks apart. From anywhere
along South Street, you will always be able to see a clear way to get to the
waterfront. Paths are clear and intuitive, leading you up to a new upper-level
waterfront and back down to the esplanade and ferry terminals. Direct and
relatively flat entrances to the waterfront are especially important in front of
ferry terminals, where high volumes of people will be looking for the shortest
route possible between the ferry terminals and their next destina-tion. Gateway
entrances will be located within street corridors providing direct visual and
physical access to the water as well as ensure quick access to the city for
these waterborne commuters.

Up-and-over paths with shortcut
stairs and moments of rest
Upper level continues

Access every 500'
Accessible slopes and shortcut stairs will provide ease of access to the waterfront at key
corridors.

Waterfront esplanade
continues

Access Along the Waterfront
The waterfront esplanade will provide continuous dialog with the harbor. In
high traffic areas, additional space will be provided for circulation and mixing.
The Manhattan Greenway is located along the South Street/FDR corridor and
does not conflict with pedestrians on the esplanade. To ensure adequate
emergency and operations access, as well as sufficient light and air under the
FDR, an additional corridor is provided between the highway and access paths.
Integrating Access
Simply having routes to the water is not enough in it of itself, to make the flood
protection a seamless part of our waterfront experience, these access areas
also provide space to spend time, areas between the ex-isting city and the new
water’s edge must become occupiable public space. Grand and inviting paths
visual-ly connect back to the many open plazas, parks, and playgrounds that
already exist along South Street. Ac-cess paths along the waterfront are also
places of rest and leisure.

Paths lead to
key waterfront
destinations

Along the waterfront, direct paths connect the two levels and provide direct access to key
destinations.

Gateway entrances
align with street
corridors
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Pedestrian Access and Circulation

Manhattan Waterfront
Greenway

Access Points and Street Crossings
•

•
•

•

Along South Street, all existing crosswalks are maintained. Additional
crosswalks are proposed at Broad Street (facilitated by extending the
Battery Underpass) and at Peck Slip.
Gateway entrances are provided at Broad Street, Old Slip, Fulton Street,
Beekman Street, and Peck Slip.

New access point by
extending the Battery
Park Underpass

FiDi & Seaport
FiDi & Seaport
_
_
FiDi
FiDi &
& Seaport
Seaport

Up-and-over access is provided at Coenties Slip, Wall Street, and Maiden
Lane. These pathways are configured to provide clear connection to
the new ferry terminal at Old Slip. Each of these up-and-over paths also
include shortcut stairs and paths.

__

Elevators are located within buildings near Broad Street within the
proposed new Governors Island Ferry Terminal, at Old Slip, near Wall
Street, and near Maiden Lane.

South Street Sidewalk
Waterfront Esplanade
Upper Level

G

Gateway Entrances

Extension of Street Corridor

AG

Additional Gates

Existing Street Crossing

Sloped Path

Proposed New Street Crossing

Shortcut Stairs

Key Waterfront Facilities

Elevators

Up-and-over access
extend upland street
corridors

North-South Connections
•

Under the FDR, the relatively free and open pedestrian circulation that
exists today is maintained.

•

Along the waterfront, a continuous esplanade extends from Broad
Street to the Two Bridges esplanade to the North. Two upper-level
pathways are proposed. The first will extend from Whitehall Ferry
Terminal to Old Slip. The second will extend from Old Slip to Fulton
Street. Sloped paths along the waterfront connect the two levels at Old
Slip, Maiden Ln, and at Fulton Street.

•

Extending the Battery Underpass would provide more space for
pedestrian circulation in front of the Battery Maritime Building.

Gateway entrances to
key maritime areas
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Bicycles and Waterfront Esplanade
Manhattan Waterfront Greenway
The masterplan will include a dedicated two-lane bike path as part of the
Manhattan Waterfront Green-way. The bike path would be wider than its
current design and continue to run along South Street as it does today.
Additionally, the bike path would be lined with vegetation to provide shading
for cyclists and in-crease permeable surfaces to address drainage and
stormwater management. Extending the Battery Park Underpass provides
space provide a separated bike path in front of the Battery Maritime Building.

Separated bike path by
extending the Battery
Underpass

Waterfront Esplanade
The masterplan proposes a continuous waterfront esplanade from Broad
Street to the Brooklyn Bridge (where it continues north).

Existing two-lane bike
path along South Street
widened
Continuous North-South
pedestrian connection along
South Street

Esplanade from Broad Street
to the Brooklyn Bridge

Separated Esplanade

Manhattan Waterfront Greenway
South Street Sidewalk
Waterfront Esplanade
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Vehicle Access and Circulation

Emergency, maintenance, and operations vehicles would use gate entryways
at Broad Street, Old Slip, Fulton Street, and Peck Slip to enter and exit the
waterfront. Fire trucks – the largest vehicle to be accommodated – would
need to access all parts of the waterfront esplanade, the esplanade would
be the widest path to allow ease of movement. Mid-size vehicles, such as
ambulances and operational vehicles, would need access to the waterfront
esplanade as well as upper-level walkways; thus, mid-size vehicles would use
ramps from the Old Slip and Fulton gateways to access the upper level. Small
vehicles, such as gators for trash collection, would be able to maneuver all
pedestrian pathways across the site.

Access loops minimize need
for turn-around areas yet
some will be necessary

Sloped paths are designed
to allow small vehicles for
operations and maintenance

Fire Engines &
similar size
Ambulance, Flood
Defense Operations,
and Maintenance
Small Vehicles for
Operations
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Gates provide
direct emergency
vehicle access

G

Gateways

AG

Additional Gates

Ambulances can access both
the upper-level and waterfront
esplanade

Fire engines can
access the esplanade
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Ferries, Ships, and Piers
Overview
The Financial District and Seaport neighborhoods are a major hub of maritime
activity. Today, only a fraction of the maritime uses that once thrived along
the Financial District and Seaport waterfront remain. However, in more recent
years, water-based transportation has been returning to the area, including
the growth of commuter ferry and recreational services. Events, such as the
September 11 Attack, have also reinforced the critical importance of the
waterfront for emergency evacuation.
As a result of the functions that facilities like piers and ferry terminals provide,
these structures are vulnerable to climate change. In the Financial District and
Seaport, some of the piers and ferry terminals that exist today, like Pier 11,
will be flooded monthly by the 2050s, with daily flooding in the 2080s, if no
action is taken. This kind of regular inundation will render these critical assets
inoperable. These facilities must be adapted to function with higher sea levels
over time while maintaining connection to the water.
This plan will ensure that the ferries and piers along the Financial District
and Seaport waterfront are resilient to future climate conditions while also
ensuring long-term flexibility to changing maritime needs as our city grows and
changes over time. Each asset has unique needs and constraints, and this plan
proposes how to adapt each of them so that they can continue to serve New
Yorkers.
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Technical Analysis
Several key questions guided how to plan for the future of the Financial District
and Seaport’s ferries and piers, ensuring they are resilient to future climate
conditions while continuing to meet the city’s needs as maritime uses continue
to grow. This included:
1. What are the existing maritime uses and facilities in the study area and
how vulnerable are they to future impacts of sea level rise?
2. What are the future maritime needs in this area?
3. What needs to be considered when building resilient maritime facilities?

What are the existing maritime uses and facilities in the
study area and how vulnerable are they to future impacts of
sea level rise?

The maritime uses in the Financial District and Seaport primarily provide
transportation across the city via waterways. This important function must
not only be safeguarded in the face of climate change, but also needs room to
expand as the city’s needs change. New York City exists because of its prime
location on the Hudson River and Atlantic Ocean. This connection to the water
plays a central role in defining the city’s identity.
To understand the climate threat that each asset faces, the project team
reviewed technical building drawings to document each facility’s existing
above-ground elevations, and then compared that with current and future sea
level rise elevations. This determines when, how, and to what degree each
asset will be affected. The following highlights the major maritime facilities in
the project area and their respective climate risks.
Whitehall Ferry Terminal
This terminal serves the Staten Island Ferry, the busiest ferry route in the
country and a free ferry service that provides a critical link for 70,000 daily
passengers between Staten Island and Lower Manhattan. The Whitehall Ferry
Terminal will face some impacts to operations due to sea level rise in the
2050s and will face significant operational challenges by the 2080s.
Battery Maritime Building
This historic ferry terminal, provides ferry service for passengers and
freight vehicles to Governor’s Island. The Battery Maritime Building will face
significant impacts to operations by the 2050s.
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Pier 6 Downtown Manhattan Heliport
This heliport provides private tourism flights and charter service to area
airports and other local/regional destinations. It also provides landings for the
New York Police Department (NYPD), emergency access, and secured landing
for important government officials, including the President of the United
States. The deck of Pier 6 would be flooded daily by the mid-century, rendering
it non-functional.
Pier 11/Wall Street Ferry Stop
Pier 11 is the busiest ferry landing in the NYC Ferry service, also serving
several other regional ferry opera-tors. Pier 11 will face daily tidal flooding in
the 2050s.
Piers 15, 16, and 17
These piers serve as public gathering spaces and where you can view historic
ships or take sightseeing cruise. Pier 15 was recently reconstructed and
renovated as part of the East River Esplanade project. The part of Pier 15
closest to land will be impacted by daily flooding by the 2050s, with the main
portion im-pacted by the 2080s. Pier 16 will face daily flooding by mid-century.
Pier 17 was built most recently and is at a significantly higher elevation.
While Pier 17 will be vulnerable to coastal storms by the 2050s, it will not be
impacted by daily tidal flooding within this century.

What are the future maritime needs in this area?

To understand the future needs of maritime uses in the Financial District and
Seaport neighborhoods, the project team examined the expected lifespan of
existing maritime facilities as well as historic trends and growth projections to
determine the potential for future changes in the operations of maritime uses.
Once estimates of future ferry ridership for each facility were developed, the
project team identified where additional slips, or spaces for the ferries to dock,
may be needed to accommodate future growth and long-term adaptability.
Additional space needs, such as passenger loading and waiting areas, were
also examined.
Due to uncertainties of projecting the needs of future maritime uses,
the project team developed two scenarios—low and moderate growth.
These projections are intended to give a broad sense of potential needs,
acknowledging that demand for ferry services can be heavily affected by
investments in the expansion of services and pricing. The projections are
based on existing peak hour ridership for each service and applying a growth
factor based on historic trends or, in the case of the Governor’s Island Ferry,
development plans. The team then analyzed the operations of each terminal to
determine if additional slips would be needed to accommodate the demand.
In addition to ferries, additional space for emergency maritime evacuation,

potential future freight services, and potential growth of visiting ships and
other excursion boats was also accounted for.
•

•

There are 3,775 linear feet of shoreline from Pier 15 to the Battery. This
is the area where current ferry services are located and the area best
positioned for accommodating any addition growth. Taking out sites
where there are feasibility challenges to using for maritime access—the
U.S. Coast Guard site, the Battery Maritime Building, and the Pier 6
Heliport—there are a total of 2,605 linear feet of shoreline.
In the low growth scenario, a total of 14 ferry slips would be needed,
which would require 1,610 linear feet of shoreline to accommodate.
With an additional 200 linear feet for other uses than ferries, a total of
1,810 linear feet would be need for all maritime uses—69% of the entire
shoreline south of Pier 15.

•

In the moderate growth scenario, a total of 20 ferry slips would
be needed, which would require 2,270 linear feet of shoreline to
accommodate. With an additional 400 linear feet for other uses than
ferries, a total of 2650 linear feet would be need for all maritime uses—
more than the entire shoreline south of Pier 15.

These projections provided the design team with a sense of scale of potential
future maritime uses and demonstrated the need to design a waterfront
esplanade with the functionality to support future maritime uses.
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How can the plan meet both coastal resilience and maritime
goals?

Deployable
Gate

The project team explored a wide range of approaches for how to weave the
coastal defense system into an active maritime waterfront. This included
assessing strategies for adapting existing maritime facilities to be protected
from flooding and sea level rise, as well as how to plan for flexibility in
accommodating additional growth and changes in uses over time.

Esplanade

Plan for Future Maritime Freight Access
Providing maritime access for freight in the area could serve future needs for
a variety of services, from construction to “last mile” shipping. Such piers or
slips should be located near flood gates to allow direct access from vehicles.
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Queuing
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2100 MHW

+23
to +26
+11

2020 MLW

Create a Resilient and Flexible Maritime Edge
While some places along the waterfront will be set aside for specific maritime
uses, like the NYC Ferry or the South Street Seaport museum’s historic ships,
the shoreline throughout the area should be designed to accommodate
vessel access and tie-up to allow for various uses over time, as well as enable
emergency evacuation. The waterfront esplanade must be raised to the
passive design flood elevation (11’ NAVD88) so that it is protected from future
tidal flooding. However, the edge must also be designed to be accessible by
vessels during today’s tidal conditions. A mix of ramps and floating barges can
be used to ensure that access from the esplanade is feasible today and long
into the future.
Design Flexible and Expansible Ferry Facilities
The project team met with maritime operators in the study area and looked at
ferry terminals elsewhere across the world and city to understand what makes
a successful ferry terminal. A key feature, demonstrated by Pier 79 on the
West Side, is the ability to dock both side and front-loading vessels. That pier
also provides adequate waiting and queuing areas, something that is lacking
at Pier 11 today. Siting the passenger waiting area on an expanded pier allows
for space upland for circulation along the esplanade, as well as queuing space
outboard. Ferry facilities should be located near the flood gates to allow high
visibility to pedestrians and provide access for emergency and operational
vehicles. They should also be sited in a way that allows flexibility for future
growth of the ferry system, and designed to allow for changes in technology,
such as electric ferries.

Waiting

Resilient and Flexible
Maritime Edge

Resilient Maritime Structures
Outboard of Flood Defense

G
Many concepts for terminal and slip layout are based on the Pier 79 Ferry Terminal at West
39th Street.

Create Resilient Maritime Structures Outboard of Flood Defense
Some piers and maritime facilities, like Pier 11, will need to remain outside the
flood defense. While they will be elevated future daily tidal flooding, they will
be subject to coastal storms. This means they will need to be designed to be
resilient by using flood damage resistant materials and elevation or hardening
of critical mechanical and electrical systems.
Integrate Flood Defense into Maritime Facilities
Some maritime facilities located directly on the shoreline, such as Whitehall
Ferry Terminal, will need to be redesigned to accommodate the flood defense
running through the building. In this case, the flood defense system will protect
a portion of the building, while the outboard portion will need to be designed to
be resilient like those structure outside the flood defense as described above.
Elevators, stairs, and escalators can be used to provide access up and over
the flood defense. Multiple levels can be used for boarding, like how Whitehall
works today. Public spaces can be provided on the elevated levels and connect
into the elevated public space on top of the flood defense where feasible. In
some places, gates within the building will be necessary to accommodate
emergency and operations vehicles.

Esplanade

Waiting

Public
Space

Waiting

Queuing

+23
to +26

Queuing

+11
Future
Expansion

Flexible and Expansible Slips
Public Space

G

Flood Defense

Drive-off freight/vehicle slips

Additional
(Building) Gate

+23
to +26
+11

Resilient Maritime Facilities with
Integrated Flood Defense
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Design Proposal
The ferries, ships and piers along the existing waterfront are important parts
of daily life for New Yorkers, but they are highly vulnerable to flooding and
sea level rise. Most of the waterfront here will be significantly impacted by
regular flooding as early as the 2050s. This master plan aims to preserve all
these important waterfront functions, while also ensuring that ferries and piers
themselves are resilient in the face of climate change. In addition to protecting
against climate threats, the master plan must also build in flexibility for future
potential uses such as “last-mile” freight and expansions of the commuter
network.
Whitehall Ferry Terminal
The flood protection system will be integrated into the Whitehall Ferry
Terminal. This system will provide comprehensive protection from storm
surge for the facility’s critical systems as well as the for the neighborhood. The
waterside portions of the terminal will need to be rebuilt to accommodate an
increasing tidal range to allow for adaptation to sea level rise over time, and
to accommodate a floodwall and series of gates running through the building.
The City will also explore opportunities to rebuild the entire terminal in ways
that seamlessly integrates the flood protection and improves passenger
experience.
Battery Maritime Building
The existing Battery Maritime Building, a national historic landmark, will
be preserved and protected from flood risk in a way that is sensitive to its
historic character. Because of its historic nature and flood vulnerability—at
7 feet NAVD88 it is one of the lowest lying assets in the area—it is incredibly
challenging to protect the building while maintaining its use as a ferry terminal.
The master plan proposes to preserve the existing building for complementary
uses (potentially an extended waiting hall, food hall, or other retail/commercial
space to support the adjacent ferry terminals), and to construct a new terminal
for the Governor’s Island Ferry immediately to the north of the Battery Maritime
Building.
New Governor’s Island Ferry Terminal
This new ferry terminal would be close to existing subway stops and would
be accessible from both the street and the upper level of the flood protection
system. The ferry terminal will be designed with long-term resiliency in mind.
The ferry slips will be designed to work with today’s tide levels, but with
enough space to adapt to future tide changes. There will be adequate space
for passengers to wait and line up for ferries—something which is lacking
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today. This terminal will serve as the new launching point for passenger ferries
accessing Governor’s Island as the island is developed over time with a new
Climate Center. While it is currently anticipated that ferries for cars and trucks
may be relocated to another site for primary service, likely in Brooklyn, the
current proposal would allow for occasional vehicular access to ferries at this
site.
Pier 6 Heliport
The heliport will be reconstructed near the location it is now and at a higher
elevation. A dedicated loading zone in South Street will reduce vehicle-bike
conflicts along the greenway. In addition to curbside drop-off, vehicles will
be able to access the heliport pier via a small parking facility located behind
the flood protection. A gate within the parking facility will allow service and
emergency vehicles access directly onto the pier. The heliport building will be
located on the pier as it is today and will be reconstructed to be resilient with
offices for operators of the heliport on a second floor.

Staten Island Ferry

Governors Island Ferry

Pier 6 : Heliport

Pier 11: City Ferry

Pier 15, 16, 17

“The Beach”

The new heliport pier will be reconstructed removing the existing “L” shape
today. The proposed configuration provides the same number of helicopter
parking locations while simplifying layout, providing more flexibility for
adjacent maritime uses, and locating the main landing pad farther from the
shore and the public esplanade. The pier location and design also allow for a
potential retrofit to support small-scale waterborne movement of goods.
Pier 11
Pier 11 will be replaced with a new ferry terminal for the NYC Ferry and other
regional ferries. It will be relocated to allow direct access from the upland
neighborhood through the floodgate at Old Slip. This location provides
convenient and direct access to the neighborhood and public transit. The
terminal will provide additional space for ticketing and passenger waiting, will
be flexible for both front and side loading vessels, and will be configured to
allow for expansion over time. Over time, the design allows for this terminal
to be expanded and retrofitted to accommodate additional ferry service and
electric ferries.

SOUTH

FERRIES & WORKING WATERFRONT

FLEXIBLE MARITIME + RECREATION

NORTH

Overarching concept is to prioritize ferries to the south

Piers 15, 16, and 17
To preserve the historic character around the Seaport, there will be minimal
changes to these existing piers. Pier 15 will be reconstructed like the current
structure, and a bridge will connect the upper level of the pier to the raised
shoreline. Pier 16 will be reconstructed to be resilient to future sea levels but
will retain the material character that it has today. Finally, Pier 17 would remain
in place because it is already elevated to prevent inundation from daily tidal
flooding.
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Ferries, Ships, and Piers
This diagram illustrates the proposed plan for ferries, ships, and piers. Ferry
activity is concentrated to the South. This ensures more direct access to public
transit and reduces traffic and wakes near the historic seaport area. It also
preserves flexibility for future maritime uses and emergency mooring to the
North.
Facilities have also been located with future expansion in mind. For example,
additional slips could be added both South of the new Governor’s Island Ferry
Terminal (in front of the Battery Maritime Building). The new ferry terminal at
Old Slip is located with room to the South and North for future growth. The Pier
6 Heliport is designed to be a simple pier with direct vehicle access, ensuring
flexibility alternative uses in the future.

Protect and reprogram
the Battery Maritime
Building

Rebuild Whitehall
Ferry Terminal,
integrate flood
protection

Historic ship berthing maintained

New ferry terminal accessible
through Old Slip Gateway
Ferry expansion zone in
Front of BMB
New Ferry Terminal
with freight / Vehicle Slip
New Heliport with
direct vehicle access

Line of Flood Protection
Maritime Zone
New Building
Ferry Terminal
Queuing Area
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Maintain
Existing Uses

Flexible for future
uses and emergency
mooring

Flexible for
emergency mooring

New terminal located and
configured for future growth

Flexible zone for
emergency
mooring
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Ecology
Overview
The Master Plan preserves and enhances ecosystems wherever possible while
ensuring that the Financial District and Seaport neighborhoods are protected
from the increasingly devastating impacts of climate change.

Make space for shallow
subtidal and intertidal habitat

To site the flood defense infrastructure, the Master plan requires building
into the water along some portions of the shoreline, which could impact
the existing aquatic environment and species that inhabit it. To establish a
baseline understanding of the current aquatic habitat, the City conducted a
year-long sampling study of the biology and habitat conditions in the East
River as well as in and around the project area over multiple seasons in 20202021. The results and findings from this study, coupled with research and input
from biologists and stakeholders, has informed the Master plan design. The
proposed ecological design first seeks to minimize impacts to existing aquatic
resources and second, to provide integrated habitat enhancements where
possible while fulfilling the other project goals.

Enable light penetration to aquatic
habitats, especially at the shoreline

Enhance aquatic habitat
using pile treatments at
piers

Enhance aquatic habitat
through bulkhead/seawall
treatments

Buffer cove from wave
action

Technical Analysis
The City undertook a series of site conditions studies and analysis to inform
the development of strategies for minimizing environmental impacts and
enhancing aquatic habitats. The key questions the team studied include:
1. What are the existing ecological conditions across the study area?
2. How can impacts to the existing aquatic ecosystems be minimized?

Intertidal habitat
observed by project
team

3. What opportunities exist to incorporate habitat enhancements into the
project?

Existing Aquatic Habitat Zones
Shallow Subtidal

-6 MLLW (-8.77’) - MLLW (-2.77)

Subtidal

Existing Platform

New Fill

New Shoreline

No Bathymetric Data

Existing Shoreline

New Platform

Partially Removed Platform

<(-8.77’)
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Existing Conditions Analysis
What are the existing conditions for ecology across the study
area?
The City performed year-long seasonal aquatic sampling (October 2020
through September 2021) in and around the study area to characterize existing
habitat conditions and identify species that inhabit the area.
The sampling identified groups of species, including fish and other aquatic
organisms, that live in the East River. The project team considered how these
species would respond to modifications to the existing conditions and how
in-water components of the design might be modified to better support target
species groups. Profiles for each target species group were developed, which
identified their ecological role within the study area and aquatic community,
their habitat requirements, and their ecological contribution to the harbor.
The needs of these target species groups informed the priority of habitats
to protect and preserve and the types of habitat enhancement strategies
recommended.

Vertical, bulkheaded shoreline with continuous platform and
intermittent piers

Vertical, bulkheaded shoreline with continuous platform and intermittent
piers: The majority of the shoreline is a vertical, bulkheaded edge, typically
to a water depth of -21 to -8 feet below mean lower low water. Thus, most
of the nearshore area is characterized by subtidal waters greater than 6 feet
below mean low water and sandy silt bottom. While there are intermittent and/
or occasional occurrences of structured bottom habitat such as wave fields
and piles of small and large debris, the bottom is generally low in texture and
complexity. The shoreline itself is fully covered by continuous platform 50 to
575 feet out from the bulkhead. While pile fields provide some habitat variety,
the bulkhead and most piles are covered by overwater structure, limiting light
penetration to these areas. The ferry terminals and piers also cover additional
areas of the nearshore.

Shallow sloping intertidal and subtidal shoreline near the
base of the Brooklyn Bridge

Shallow sloping intertidal and subtidal shoreline near the base of the
Brooklyn Bridge: While the edge of the esplanade is bulkheaded north of Pier
17 and around the base of the Brooklyn Bridge, the shoreline itself is gently
sloping with intertidal and shallow subtidal shoals and a small beach. The
bottom here is composed primarily of sandy silt. While portions of this area
are covered by overwater structure, much is not. This area is of ecological
interest as it represents the only intertidal beach in the Master plan area
not covered by structure and such habitat is rare along the adjacent Lower
Manhattan Shoreline of the East River. During the aquatic sampling, high
abundances of Sabellaria vulgaris, an important reef building worm, were
found in the nearshore habitat within this area, though reef structures created
by these worms have not been identified to date. It is important to note that
there are some shallow subtidal and intertidal areas around the Whitehall
and Battery Maritime Ferry terminals as well, but these areas are almost
completely covered by the ferry building structures and highly exposed to boat
wake from ferry traffic.

In addition to identifying what species live in the area, the sampling informed
the City’s understanding of the existing aquatic conditions in and around the
Master plan area, which is characterized by two distinct existing shoreline and
near-shore conditions:
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Strategies to Protect and Preserve
How can impacts to the existing aquatic ecosystems be
minimized?

Intertidal habitat observed
by project team

The following paragraphs describe some of the design strategies to minimize
impacts to existing aquatic ecosystems.
Minimize overall footprint of the project in the East River
Informed by the year of aquatic sampling and testing, the primary ecological
goal for integrating flood defense from the Battery to the Brooklyn Bridge is
to minimize the in-water project footprint throughout the study area while
achieving the master plan’s purpose and goals. To obtain the necessary
permits and approvals to realize the master plan, the City needs to
demonstrate to state and federal regulators that the master plan (1) avoids
any unnecessary environmental impacts, (2) minimizes any impacts necessary
to achieve the master plan’s goals, and (3) mitigates for any environmental
impacts it does create. The master plan is designed to achieve the City’s goals
while minimizing any additional fill or unnecessary disturbance to the aquatic
habitats of the East River.

Existing Beach

Prioritize avoidance of areas of rare or special habitat
Avoiding or minimizing in-water impacts is prioritized in important or
rare habitat areas such as at the foot of the Brooklyn Bridge. As this area
represents the only intertidal beach habitat and some of the only intertidal
habitat in the study area not covered by structure, the master plan avoids
placing fill here to the extent possible.
Preserve structured habitat where it exists
The project team also prioritized, where feasible, preserving rock piles, sand
waves, and other submerged debris that contribute to habitat diversity and
may support species interaction. Overwater structure constitutes a significant
part of the existing shoreline. Knowing that the City will need to reconstruct
much of this platform structure in order to reach the design flood elevations,
where platform is removed and not replaced, the City plans to preserve the
existing pile structures that once supported those platforms. Like other
existing rock or debris, these pilings provide structured habitat for aquatic
species and leaving them in place will minimize disturbance and help sustain
any existing habitat complexity.

S. Vulgaris Worm Found

Existing Aquatic Habitat Zones
Shallow Subtidal

S. Vulgaris Worm Found

Subtidal

Existing Shoreline

New Fill

No Bathymetric Data

New Shoreline

New Platform

-6 MLLW (-8.77’) - MLLW (-2.77)

< (-8.77’)
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Goal 2. Integrating Infrastructure into the City

Strategies to Restore and Enhance
What opportunities exist to incorporate habitat
enhancements into the project?

The project also incorporates a suite of strategies that are integrated into
the shoreline and flood defense design and are designed to enhance aquatic
habitat conditions and support diverse species. The following paragraphs
describe strategies to integrate restoration and enhancement of aquatic
ecosystems into the project.
Introduce Complex Structured Habitat
For new in-water structures such as caissons, bulkheads, and platform pilings,
the master plan proposes materials and textures to increase the surface
complexity. These treatments increase the overall surface area available to
organisms, create a variety of surface conditions to attract a wider variety of
species, and provide niches and crevices of varying sizes that can provide
forage and refuge opportunities for different sizes and types of fish and
other motile species. Thus, these features support greater biodiversity and
increased biological activity relative to traditional hardened shorelines. Specific
interventions proposed include:
•

•

In locations with exposed vertical shoreline, textured panels, preferably
made of bio-enhancing materials, can be used to make the new
bulkhead, seawall, and caisson edge more attractive to aquatic species.
On pier and platform structures, pile enhancements or hanging
structures can be installed to provide additional structured habit for
aquatic species.

Make Space for Shallow Subtidal and Intertidal Habitat
In limited locations, it may be possible to create new shallow nearshore
habitat. Where the caisson extends beyond the overlaying floodwall and can
be lower than the design flood elevation, the City is exploring the feasibility of
creating planted shelves that can transition to intertidal or subtidal habitat as
sea levels rise. The feasibility of this measure as it applies to the master plan
requires further study.
Enable light to reach aquatic habitats, especially at the shoreline
Aquatic habitats need light to support primary productivity and foraging by
fish and invertebrates. Habitat under platforms can be of limited value due to
lack of light, particularly if they are more than 20 feet from the platform edge
without any access to sunlight. The master plan incorporates design strategies
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to allow more light to reach a greater area and variety of aquatic habitats. This
includes separating the waterfront esplanade from the shoreline in strategic
locations to create “coves,” giving the shoreline and nearshore access to light,
and increasing the space under the esplanade exposed to light from both
sides. Greater access to light will increase the potential for these areas to
support aquatic life and biodiversity.
Buffer nearshore areas from wave action
High wave energy can be disruptive to aquatic habitats. Due to the high
boat traffic in this area, the shoreline is highly exposed to wave action from
boat wakes. Wave energy can be dissipated locally to minimize disturbance.
Features such as sills or wave screens can be used to reduce exposure of both
existing and new habitat areas to disruptive and damaging wave energy. The
master plan provides opportunities to locate wave attenuating features, such
as wave screens, integrated into the supporting structure of the waterfront
esplanade where it is separated from the shoreline. The integration of wave
screens buffers the “cove” areas from wave action and supports a greater
diversity of species and habitat features. These include new features, like
floating wetlands, which further buffer wave energy and support spawning
aquatic species.

Strategies to Restore and Enhance Aquatic Ecosystems*

Bulkhead / Sea Wall Enhacements
Increase Complex Structured Habitat

Pile Enhancements Increase
Complex Structured Habitat

Wave Screens Buffer
Nearshore Habitat
from Wave Action

Make Space for Shallow
Subtidal and Intertidal Habitat

Create Spaces for Active Restoration and Stewardship
To promote the health and longevity of habitats in the study area, the master
plan incorporate spaces for restoration and stewardship. This includes
designing for accessible shoreline edges so people can get close to the water
and see the habitat while engaging community members and groups, such as
the Billion Oyster Project. Stewardship encourages continued advocacy for
healthy river ecosystems.

Separating Over Water Structure From
Shoreline where Possible Enables Light to
Reach Shoreline and Nearshore Habitat
* Conditions shown in illustration are representative of suite of proposed
cove enhancements but do not represent a realized design proposal

Get-Downs Create Space
for Active Restoration and
Stewardship
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Make space for shallow
subtidal and intertidal habitat

This diagram illustrates how these strategies to protect and preserve as well
as restore and enhance aquatic ecosystems integrate into the master plan.
Protect and Preserve: The master plan preserves and protects existing
ecosystems to the extent feasible while achieving the project goals by:
• Minimizing the in-water footprint by pulling the flood defense alignment
back towards the existing shoreline in strategic locations where space
is not needed for access.

ll S
t
ha

Avoiding or minimizes fill in areas of rare or special habitat, such
as near the Brooklyn Bridge, by strategically locating access points,
separating the waterfront esplanade from the flood defense, and
minimizing the covering of intertidal habitat areas.

•

Enabling light to reach aquatic habitats along the shoreline by
separating the waterfront esplanade from the shoreline, further
enhancing coves' ability to support a variety of aquatic species and
robust ecosystem.

•

•

Buffering nearshore areas from wave action by integrating wave
screens into the detached waterfront esplanade. Between Wall St and
Maiden Ln, the buffered area supports floating wetlands, which further
buffer the shelf from wave energy and create habitat for spawning
aquatic species.
Creating space for active recreation and stewardship by incorporating
get downs along the waterfront esplanade to bring people closer to the
water and educational programs adjacent to the coves.
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Restore and Enhance: The master plan restores and enhances ecosystems of
the East River through a variety of strategies primarily concentrated in “coves”
between the new shoreline and detached waterfront esplanade. These include:
• Introducing complex structured habitat to attract a greater number and
variety of species by using textured panels or bio-enhancing materials
on the shoreline edge and installing pile enhancements or hanging
structures on new and existing platform in areas with access to light.
Making space for shallow subtidal and intertidal habitat in the cove
between Wall St and Maiden Ln by modifying a narrow portion of
the caisson edge to create a planted shelf. This provides space and
structure for a variety of aquatic habitats to form as sea levels rise.

Enhance aquatic habitat
using pile treatments at
piers

St

Strategically preserving structured habitat where it exists by minimizing
the footprint in the East River and varying the location of the waterfront
esplanade relative to the new shoreline.

•

Sr. Place

Enable light penetration to aquatic
habitats, especially at the shoreline
Bro
ad

•

Buffer coves from wave
action

ite

•

Enhance aquatic habitat through
bulkhead/seawall treatments
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How do these goals
layer together to
shape the waterfront?
The masterplan concept represented in these pages is the result of an
intensively collaborative, multi-disciplinary, multi-agency exercise in synthesis
and integration. In some cases, the design reflects the push and pull of
critical tradeoffs, balancing, for instance, a risk reduction target of maximum
passive protection with both the cost and complexity of crossing subway
tunnels and the need to allow emergency FDNY access to waterside facilities.
Negotiating these specific issues led to a hybridized approach that not only
minimizes the number of deployable elements, but, by raising gate sills above
the level of today’s 50-year storm, dramatically reduces the number of times
during their service life they would have to be activated. The organization of
maritime assets, including the relocated Pier 11, was then optimized to these
gate locations.
Elsewhere, potentially divergent goals were layered together in innovative
fashion to achieve results greater than the sums of the original individual
aims – most notably in the ballet of movements to swing the lower esplanade
out over the water, away from the shore, which allowed for avoidance of
sensitive ecological habitats, a reduction in overall fill as part of the flood
protection and a reduction in shading from platform structures, while also
creating a singularly dramatic user experience.
Throughout the length of the Seaport and Financial District waterfront, the
proposed design brings together vastly different threads—of flood defense
and drainage infrastructure with resilient ferry berthing and sustainable
ecologies; of raising a protective edge without walling off the city, and
actually increasing access and connectivity; of providing new amenities and
public open spaces while also preserving and enhancing the parts of the
waterfront that are already working well—balancing our history and our future,
and weaving all of these many diverse strands together into a cohesive, and
implementable whole.
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Future Waterfront
The proposed master plan design shows how this waterfront will change
from what people see today. New clean fill (shown here in purple) will create
new land to provide space for flood defense. A new line of defense (shown
here in white) will protect the FiDi and Seaport neighborhoods from coastal
storms. The green and blue areas will be raised high enough to protect
against tidal flooding, but will be floodable during larger storm events. To
achieve this, many of the waterfront piers and terminals along the waterfront
today will require reconstruction. This waterfront is also an historic center
of maritime activity. While the waterfront only has a small fraction of the
maritime activity that was once here, ferry and pier uses have been expanding
in recent decades; therefore, the design provides space for continued
flexibility moving forward as well.
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A Varied Shoreline
The FiDi-Seaport waterfront is complex and is used in a wide variety of ways
today. Therefore, the proposed design includes varies along the shoreline
to support a diversity of needs. The flood defense system will push out into
the river about two city blocks (up to 200 feet) at locations like Wall Street
and Maiden Lane to provide space for ramps between South Street and the
upper level. Floodgates will provide openings in the covered floodwalls in
locations like Old Slip and Fulton Street to reduce how much weight goes on
top of subway tunnels and to allow emergency, maintenance, and operations
vehicles to reach the esplanade. Covered floodwalls will be pulled back closer
to the existing shoreline in two locations, Pine Street and Dover Street, to
support aquatic ecosystems and minimize effects on the speed of the East
River.

Section through Pine Street

Section through Wall Street

Section through Old Slip
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Goal 3. Enhancing the Public Waterfront Experience

Spending Time Along the Waterfront
The Financial District and Seaport waterfront today is not only a space for
people to pass through; it is a destination for local residents, New Yorkers from
across the five boroughs, and tourists from outside the city. The waterfront,
which is a piece of the City’s plan for the East River Waterfront, hosts a variety
of open spaces and community-serving amenities. With the construction of
new coastal resilience infrastructure, and to meet the growing neighborhoods’
needs, the City is committed to ensuring the master plan provides the same
amount of open space as the waterfront does today and offers a diversity of
amenities serving a wide range of people.
In the master plan design, new community-serving programs and amenities
are sited facing South Street, atop the upper level and waterfront looking out
towards the East River, and along the waterfront esplanade and piers. Through
extensive feedback from the community and stakeholders, the master plan
puts forward a vision for where best to site these spaces.
City-Facing Program
Between gateways and key access points, the master plan incorporates
gently sloped spaces to maximize areas for neighborhood-serving amenities.
In doing so, slopes along South Street provide opportunities for small-scale
active recreation for all ages, abilities, and disabilities such as playgrounds,
climbing walls, sports courts, and outdoor exercise equipment. However,
due to the grade change and need to minimize the shoreline extension, these
areas are not feasible for siting larger-scale active recreation such as a soccer
field. Woven into these slopes and switchback ramps, are niches of space
for seating, rain gardens, and vegetation, which help cool the microclimate,
offer shade to visitors, and address challenges of stormwater management.
Additionally, small-scale one to two story structures serving city, operations,
and community needs activate and diversity the street edge along South
Street. This indoor program includes potential pump stations, two-story
community centers, and/or small-scale retail and dining.
Upper Level & Water-Facing Program
The upper level, which stands atop the buried floodwall, looks out towards
the East River. The elevated walkway running across the top connects open
spaces, active plazas, and water-facing programs that come together to create
a larger, continuous stretch of public open space. From the upper level, people
can access larger open spaces, such as sloped lawns facing southeast, that
are designed to be flexible for gathering, relaxing, and recreating. Such areas
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Greenpoint Library &
Education Center

Outlook Hill,
Governors Island

Brooklyn Bridge
Park, Pier 1

Brooklyn
Botanic Garden

Hudson River Park,
Pier 26

Teardrop Park,
Lower Manhattan

can be programmed as outdoor classrooms, amphitheaters, or terraced
seating, and serve a wide variety of community needs. In addition, building
frontages active the upper level and create a lively walkway and plaza full of
moveable seating, chairs, and vegetation. Buildings also double up as areas to
provide flat or gently sloped roofs, offering additional opportunities for larger
spans of occupiable open space.
Waterfront Esplanade & Piers
Along the waterfront esplanade and piers, visitors can walk out and over
the river, touch and feel the water, and interact with different species and
landscapes along the coves. By reaching out towards the river, these platforms
offer spaces for educational programming, environmental stewardship, and
habitat enhancement. Alternatively, renovated or newly constructed piers
provide necessary access to maritime transit, but also allow for elevated,
water-facing spaces that can be used for public recreation and open space,
potentially able to accommodate larger spaces for public recreation than
along South Street.

National Aquarium,
Baltimore Harbor

Brooklyn Bridge
Park, Pier 5

Hunter’s Point South,
Long Island City

Brooklyn Bridge
Park, Pier 1

CITY-FACING PROGRAMS
UPPER LEVEL & WATER-FACING PROGRAM
WATERFRONT ESPLANADE
PIERS
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Goal 3. Enhancing the Public Waterfront Experience

Urban and Waterfront Experience
Overview
The master plan for the Financial District and Seaport neighborhoods
presents visitors with a diversity of vantage points and rich experiences unlike
anywhere else along the city’s waterfront. By providing a variety of urban and
waterfront experiences, the master plan ensures a waterfront welcoming to
locals, New Yorkers, and visitors alike. While these illustrations depict what the
waterfront experience could be like in the future, they are not representations
of a fixed and final design. Instead, they communicate the potential look, feel,
programming and open space of the proposed master plan.
Moving south to north, the following illustrations communicate what walking
along the future resilient waterfront from the Battery to the Brooklyn Bridge
could feel like. From the Vietnam Veterans Memorial Plaza at Broad Street to
the historic South Street Seaport at Peck Slip, people will engage with a series
of multi-level open spaces activated by the Manhattan Waterfront Greenway,
maritime activities, and waterfront experiences that bring people closer to the
water. This new, multi-level waterfront provides 360-degree views out towards
the East River as well as up and down Lower Manhattan and back towards the
Financial District and Seaport neighborhoods.
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Goal 3. Enhancing the Public Waterfront Experience

Entering the Slopes
Beginning across South Street from the Vietnam Veterans Memorial,
the entryway to the waterfront embraces a multi-layered landscape that
integrates not only circulation paths up to the ridge, but also indoor and
outdoor amenities like kiosks, lawns, and seating. This entryway to the project
features gently sloped pathways designed for people of all ages, abilities, and
disabilities and includes shortcut stairs and elevators, which provide more
direct access to and from ferries along the waterfront. By providing a variety of
experiences atop the covered flood wall, this entryway guides people through a
dynamic landscape that welcomes rather than walls people off from the water.

Accessible slopes and shortcut
stairs will provide ease of access
to the waterfront at key corridors

Planting and vegetation will
increase permeability and help
with stormwater management

Small buildings, planted slopes and
a variety of conditions will provide
an active and dynamic street edge
along South Street and the greenway

Once atop the ridge, people are greeted with expansive views of the East River.
These elevated vantage points provide views of the Brooklyn Bridge to the
north and a bustling ferry terminal to the south. Along the upper ridge, open
spaces include plazas, planting and lawns and neighborhood-oriented spaces
like cafes, restaurants, and comfort stations.
Looking down from the ridge, visitors get a glimpse of the waterfront
esplanade, which takes them further out into the East River. This esplanade
connects people to piers and ferries, providing unique experiences to get
closer to the water. Paths to get down to the esplanade are intentionally
located to help visitors clearly see their destination from the ridge, and
intuitively know which direction to go to get down to destinations along the
esplanade.

Site Plan
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Goal 3. Enhancing the Public Waterfront Experience

Navigating the Ridge

Destinations along the waterfront
will be clearly visible from the
upper level

Open space including lawns,
plazas, planting, and seating
will be integrated into the upper
level
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New resilient ferry terminals will
allow for future maritime expansion

Site Plan
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Brooklyn Bridge Park,
Pier 5

Goal 3. Enhancing the Public Waterfront Experience

Experiencing the Coves

Site Plan

Open spaces provide areas for
public educational programming
and outdoor learning

Brooklyn Bridge Park,
Pier 1

National Aquarium,
Baltimore Inner Harbor

Between Wall and Pine Streets a
detached esplanade creates a cove
with floating wetlands and wave
screens to support more protected
aquatic habitat

Get-downs integrated into the outboard
path provide unique opportunities to have
a multi-sensory experience of the East
River
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Goal 3. Enhancing the Public Waterfront Experience

Integrating the Piers
Moving into the Historic Seaport, the following views illustrate how the project
seamlessly integrates into the existing fabric of this neighborhood and is
easily accessible from the city.
Looking down from the rooftop of Pier 17 facing south, one sees how the
deployable floodgate at Fulton Street remains open when there is not a threat
of a coastal storm, creating an opening in the ridge for direct visual and
physical access to the waterfront. Exiting the waterfront from the historic
seaport, visitors cross directly into the upland neighborhoods, or meander
up accessible ramps that provide access to new upper-level spaces with
expansive views of historic ships along the waterfront. Small buildings, plazas,
and lawns further activate the open space across the upper level. Even while
integrating flood defense along the waterfront, this project maintains direct
physical and visual access to the waterfront and its’ historic ships. Such
access creates a vibrant and interwoven South Street corridor connecting back
to the upland neighborhood.

Docks for historic vessels will
remain and be integrated into
the waterfront experience

Small buildings, plazas and lawns
activate the open space across the upper
level
Pathways from the waterfront
esplanade and slopes along South
Street navigate visitors to upper-level
spaces

Gates will remain open and provide
direct physical and visual access to
the water, closing only in the event of a
coastal storm

Near Fulton Street, city-facing spaces behind the flood defense serve the
community and are well suited for placing equipment, buildings and other
amenities that need critical protection from tidal flooding and storm surges.
These multi-level spaces within the slopes accommodate community assets
such as playgrounds, climbing walls, and gardens while small buildings in this
area activate the edge of South Street and provide indoor community spaces,
comfort stations, and restaurants or cafes. These indoor and outdoor spaces
interwoven with planted landscapes help to increase vegetation and shading
across the site and extend the liveliness and urban character of the Seaport
into the city-facing portions of the waterfront.
These indoor and outdoor spaces, interwoven with planted landscapes that
help to increase vegetation and shading across the site, will help extend the
liveliness and urban character of the Seaport into the city-facing portions of
the waterfront.

Site Plan
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Goal 3. Enhancing the Public Waterfront Experience

Programming the Slopes

Site Plan

Brooklyn Bridge Park,
Pier 1

Buried flood walls activated with
small-scale structures and open
space
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Teardrop Park,
Lower Manhattan

Outlook Hill,
Governors Island

Slopes interwoven with spaces for
recreation, play, and relaxation
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Goal 3. Enhancing the Public Waterfront Experience

Experiencing the Gateways

Deployable floodgates provide
protection from coastal storms

Gateways maintain physical and visual
access to the waterfront at Peck Slip
Site Plan

Elevated waterfront edge provides
protection from daily tidal flooding
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Goal 3. Enhancing the Public Waterfront Experience

Opening the Gateways

FDR Drive viaduct could
be replaced with at-grade
boulevard

6

Site Plan

Openings create unique unobstructed
views and seamless visual
connections to the Brooklyn
waterfront
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Goal 3. Enhancing the Public Waterfront Experience

The Master Plan
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Chapter Six

Implementation
Roadmap
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Overview
Acting with Urgency
The Financial District and Seaport Climate Resilience Plan (the “master plan”)
sets forth a bold vision for a 21st century resilient waterfront that will protect
these neighborhoods and the functions within them that serve our entire
city and region. To make this master plan into a reality, the City will need to
advance an extensive regulatory and permitting process with multiple state
and federal agencies, secure funding, and phase and construct a project of
monumental scale and complexity.
While this master plan will cost over $5 billion and take over a decade to
build out, the City needs to act now. Climate change is already impacting this
waterfront and tidal flooding could be experienced monthly by the 2050s.
Without action, businesses and residents may begin to question the viability
of remaining in Lower Manhattan under changing climate conditions and the
infrastructure here that serves all New Yorkers will be at risk.

Preparing for Construction

Constructing the Plan

Permitting & Approvals

How quickly the master plan can be constructed will involve balancing costs,
the speed of construction, and continuity of operations, while remaining
flexible to available funding and the different ways that portions of the
master plan can be realized. Realizing a full build-out of the flood defense
infrastructure is complex and will take many years to design, permit, and
construct. With complete funding, political and community support, and a
phasing strategy that prioritizes the speed of completion, the project could
be completed in less than two decades. With continued funding constraints
and potential permitting and regulatory hurdles, construction could take two
decades or more.

Securing the required regulatory permits and approvals is a critical milestone
for implementing the master plan. After undergoing environmental review,
which will assess potential environmental impacts and project alternatives,
the master plan will require permits and approvals from city, state, and federal
regulators. Notably, extensions of the shoreline into the East River will require
permits from the US Army Corps of Engineers (USACE) and the New York State
Department of Environmental Conservation (NYSDEC).

Funding & Financing

Funding the master plan will require significant government investment. The
City looked at a wide range of creative solutions, but found that no single
funding source will be enough to cover the $5-7 billion in estimated costs. In
addition to existing funding sources, such as federal grants or city capital, the
City considered funding opportunities that could emerge from new federal
infrastructure bills, city or state-level surcharges or taxes or local sources.
New funding streams could be catalytic for resiliency investments citywide,
however, each new opportunity also has unique considerations that could
affect its viability and funding potential.
In addition to capital construction costs, the City will need to identify a funding
source that will cover ongoing operations and maintenance (O&M), currently
estimated at approximately $50 million in an average year.

Governance

The City will need to identify an existing agency or create a new governance
mechanism that can carry the master plan through to full implementation.
Governance can take many forms depending on the specific needs of the
project. The entity responsible for implementing the master plan will need
to be flexible to respond to different needs over time from shepherding
the plan through design, permitting and construction to identifying funding
sources, managing project financing, and overseeing long-term operations
and maintenance. Given the challenges of both paying for and permitting the
project, the entity may also need to advocate for policy changes to facilitate
project implementation.
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Regulatory Frameworks
Overview
Based on the current master plan design proposal, existing historic resources,
and likely environmental impacts, the project will be subject to several federal,
state, and city reviews and approvals. Throughout these processes, there will
be multiple opportunities for the public to participate, offer feedback, and stay
informed.

Technical Analysis
To better understand the necessary approvals to construct the master plan,
the project team studied the anticipated approval processes and coordinated
closely with city, state, and federal agencies. The list of actions studied may
not be exhaustive and further consideration will be needed as the project
advances towards implementation.

Environmental Review

The project will need to undergo environmental review under the National
Environmental Policy Act (NEPA), State Environmental Quality Review Act
(SEQRA), and City Environmental Quality Review (CEQR). The environmental
review process will involve analyses of the project’s environmental impacts,
alternatives to the project, and options to mitigate any identified significant
adverse impacts.

State and Federal Approvals

It is anticipated that the project will require several federal and state permits.
For example, permits would be required from the USACE under Section 10
of the Rivers and Harbors Act of 1899 and under Section 404 of the Clean
Water Act. The New York State Department of Environmental Conservation
(DEC) would also need to issue permits under the State’s Tidal Wetlands and
Protection of Waters Act.

How did regulatory feedback shape the master plan?
The City and project team met with the ARAC seven times beginning in 2020 to
present various iterations of the master plan concept design, incorporating the
ARAC’s feedback each time, while ensuring the master plan continued to meet
project and city policy goals. Topics discussed include:
relevant regulatory agencies to inform design decisions for the master plan
and the permits and approvals that would be required from federal and
state permitting agencies. Chaired by USACE Regulatory – NY District, the
“Aquatic Regulatory Advisory Committee” (ARAC), includes the New York State
Department of Environmental Conservation (NYSDEC), New York Department
of State, National Marine Fisheries Service, and the United States Coast Guard.
By engaging with regulators early and often, the key feedback from the state
and federal agencies helped to shape the master plan.

What is the Aquatic Regulatory Advisory
Committee (ARAC)?

The scope, scale and importance of the plan required a proactive
approach to permitting and protection of aquatic resources. The
United States Army Corps of Engineers (USACE), as a key regulator
for in-water construction, recognized the importance of the project
and agreed to convene a series of working sessions with relevant
regulatory agencies to inform design decisions for the master plan
and the permits and approvals that would be required from the
various federal, state, and local permitting agencies. Chaired by
USACE Regulatory – NY District, the “Aquatic Regulatory Advisory
Committee” (ARAC), includes the New York State Department of
Environmental Conservation (DEC), NY Department of State, National
Marine Fisheries Service, and the United States Coast Guard.

•

Overview of Project Goals (“Purpose & Need”)

•

Essential Fish Habitat - Sampling & Testing Plan

•

Development and Refinement of the Master Plan

•

Final Conceptual Plan

Early in the master planning process, the ARAC recommended that the City
embark on one year of sampling and testing in the East River to establish
baseline conditions to inform the future assessment of the potential adverse
environmental impacts of the master plan. Completing this year of sampling
and testing was important because existing recent information characterizing
the species and habitats in the East River is limited and what is available is
dated. The findings from the sampling and testing program were shared with
the ARAC and helped to inform the master plan.

Sampling & Testing

To develop a deeper understanding of the existing aquatic
resources within the study area for the purposes of informing the
development of the master plan, the project team embarked on
one year of sampling and testing within the East River. The results
of this initial one-year study, in addition to existing information,
provided the necessary baseline biological and habitat information
to: 1) characterize the existing aquatic resource conditions, and
2) evaluate potential effects of going into the water to construct
some of the infrastructure.

Map

Over the course of multiple meetings, the City presented to the ARAC on
the challenges of siting the flood defense infrastructure on-land and where
and why the City needed to extend the shoreline to make space for this
critical infrastructure. After extensive presentation of materials, the USACE
acknowledged the challenge of siting the flood defense infrastructure onland and the need to extend the shoreline into the East River to site flood
defense infrastructure. The ARAC provided additional feedback to help refine
the approach and design. Most notably, the ARAC emphasized the regulatory
obligation to avoid filling the East River to the maximum extent possible, to
minimize fill when avoidance cannot be achieved, and to mitigate the impacts
from such filling. This challenged the City to think creatively about how to
balance the project goals of simultaneously providing flood defense, maritime
and water-dependent uses, and waterfront access with the need to minimize
impacts to the waterways.

Who did the City meet with?
Given the complexity associated with implementing a project of this kind, the
City took a proactive approach to thinking about permitting and protection
of aquatic resources from early on in the master plan process. The USACE,
as a key regulator for in-water construction, recognized the importance of
the master plan and agreed to convene a series of working sessions with
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State and City Approvals

Numerous state and city agency approvals will be required to realize the
master plan. The City met with agency partners to understand their policy,
safety, and access needs along the waterfront. This includes, NYC Department
of Parks and Recreation, NYC and NYS Department of Transportation, Fire
Department of New York City, New York City Police Department, Landmarks
Preservation Commission, State Historic Preservation Office, Department of
City Planning and the Mayor’s Office of People with Disabilities.
What approvals need to be considered as a part of the plan?
•

•

Changes to the waterfront will necessitate permits from the New York
City Department of Small Business Services, who has jurisdiction
over all City-owned waterfront property and all structures on private
waterfront property dedicated to maritime uses.

•

Permits will be required from the New York City Department of
Sanitation to conduct any fill material operations on land underwater
within the city.

Photo of sampling
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The study area is subject to the Waterfront Revitalization Program
administered by the Department of City Planning, which establishes the
City's policies for development and use of the waterfront and provides a
framework for evaluating activities proposed in the coastal zone.

•

Any changes or impacts to the historic resources in the study area,
including the Battery Maritime Building, will require review and approval
by the Landmarks Preservation Commission and the State Historic
Preservation Office.

•

As the city’s design review agency, the Public Design Commission has
jurisdiction over permanent structures, landscape architecture, and art
proposed on or over City-owned property. It will therefore review and
approve the design of the project.

•

Several elements of the proposed design may trigger land use review.
These include changes to the City Map due to changes in street grades,
site selection for a pump station, acquisition, landfill, and waterfront
zoning.

Recommendation & Next Steps
Ongoing Coordination

Projects that build significantly into the water are rare within the current
regulatory environment but are likely to become more common with the
increasing risks of climate change. Given the complexity associated with
implementing a project of this scale, the City has been engaging and meeting
with key regulatory entities to identify a viable path for permitting the project.
The City will continue to consult with city, state and federal agencies on the
design, phasing, and permitting of the project.

Additional Sampling and Testing

To better understand the existing aquatic resources within the study area, and
to complete the baseline aquatic sampling and testing that will be required
for future permit applications, the City recently commenced a second year
of aquatic sampling. Multiple years of sampling and testing are required to
develop a complete picture of what species currently exist within the study
area throughout the year, accounting for any variability. A total of two to three
years of sampling and testing will be required to obtain necessary permits.

Identification of Mitigation Opportunities

The potential for mitigating any possible adverse environmental impacts
associated with this new resilient waterfront will be an important consideration
as the implementation of the master plan moves forward, requiring additional
study and coordination with federal, state, and city regulatory agencies, as well
as local interest groups.
One of the key challenges identified over the course of the two-year study is
that there are likely insufficient mitigation opportunities currently available
at the scale that would be needed to realize this plan. Additional work will be
required citywide to collaborate with regulatory agencies and identify new
mitigation opportunities to ensure that any environmental impacts can be
appropriately mitigated in a timely manner.
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Constructing the Master Plan

•

•

Overview
Constructing the master plan requires the City to balance many considerations,
including climate threats, the construction timeline, and potential challenges
that could slow the project down. The construction timeline alone will need to
consider the core infrastructure components of constructing a project of this
scale, continuity of operations along an active waterfront, and how the project
may be divided into smaller pieces while allowing for each component to
provide independent flood protection.
The City will continue to explore with the community and key stakeholders how
to implement the master plan while balancing all these considerations as the
design of the master plan advances.

Technical Analysis
To develop a strategy around construction and phasing, the project team
asked the following questions:
1. When will climate threats impact different parts of the study area?
2. What are the core engineering considerations for construction?
3. What operations need to remain viable during construction?
4. How can the master plan be divided into smaller geographies?

When will climate threats impact different parts of the study
area?
The pace at which the climate is changing requires the City to act now to
ensure that the flood defense infrastructure is in place before the impacts of
climate change are felt more regularly. This includes:
•

Sea level rise: Before the 2050s, higher tides due to sea level rise will
flood the waterfront every month. Passive flood protection will need to
be in-place by this time to keep this area functional, operational, and a
safe place for New Yorkers.
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•

Coastal storms: Coastal storms are already impacting our waterfront,
and the sooner the flood defense system is built, the less damage the
city and community will incur. By the 2050s, the cost of inaction from
coastal storms combined with sea level rise is estimated at over $1
billion per year.
Extreme precipitation: Recent storms, like Hurricane Henri and
Hurricane Ida, demonstrated the potential damage of more acute
rainfall events. With a larger percentage of precipitation coming in the
form of intense, single-day events, constructing drainage improvements
in earlier phases of the master plan could help minimize flooding and
damage from heavy rainfall.

What are the core engineering considerations for
construction?

Some parts of the infrastructure need to be built in a particular order, namely
from bottom to top. First, the base flood defense infrastructure must be built
before anything can be built on top of the base. This includes enclosing the
East River with concrete caissons, filling behind the caisson with clean fill, and
carefully placing structures to bridge the subway tunnels, where necessary.
Once the caisson and clean fill is in place, the new ground can be prepared for
the floodwall and floodgates, and then new programming and landscaping can
be integrated into the shoreline extension.
Some materials will take a long time to get to the study area. Given the
large quantity of materials needed, like clean fill, as well as the custom nature
of some of the elements, such as the caissons and flood-gates, material
availability and time to bring all the materials to the study area must be
considered. This may include multiple deliveries per week with multiple barges
as part of each delivery to bring all the materials to the study area. An off-site
staging area will also be needed for materials and equipment, and workers
may need to access the study area from the water.

What operations need to remain viable during construction?
Another key consideration is the potential disruption to the critical functions
along the waterfront that serves New Yorkers from the local community,
region and beyond. Construction must be phased in such a way that critical
functions can continue along the waterfront, even during construction. Some
key considerations include:

To minimize disruption to operations, all facilities, such as ferry
terminals, cannot be reconstructed and out of service at the same
time. This means taking a phased approach to the maritime facilities
across the study area, including Whitehall Ferry Terminal, Battery
Maritime Building, and Pier 11.

•

Some facilities will require more time to construct than others, and
some are dependent on the completion of other projects before
they can begin. For example, a new ferry terminal may need to be
constructed before working on the Battery Maritime Building or
Whitehall Ferry Terminal to ensure continuity of ferry service.

•

Temporary facilities may also be required to maintain continuity of
critical operations and services. The City must consider how to ensure
that New Yorkers can continue to commute to and travel through this
area during construction. Maintaining access to the services offered by
the ferry terminals in the area will be a critical driver of the construction
schedule.

How could the master plan be divided into smaller
geographies?

When thinking about how to break the master plan into smaller pieces for
implementation, a key consideration is that each smaller project provides
some level of protection – either from tidal flooding or coastal storms –
without relying on another component to be built.
Providing independent utility will require temporary tiebacks that connect the
flood defense system to higher ground to prevent flooding from simply going
around the line of protection. Since the ground in this area is very low-lying
in comparison to the design flood elevations, tying back to higher ground is
challenging and would require the flood defense system to be integrated into
the existing urban fabric, including streets, plazas, parks, and utilities for many
blocks.

How can this project be built sustainably?

Construction is resource intensive, but it is important to build the
master plan in a way that serves as a precedent for how New York
City can meet the dual goals of mitigating the causes of climate
change while protecting from the impacts of climate change.
One way of doing this is to assess the greenhouse gases that are
emitted during entire “life-cycle” of project—including those from
materials used as well as in the construction itself. Nationwide,
construction and demolition debris accounts for 25 – 45% of
solid waste created. The use of new raw materials in construction
projects combined with greenhouse gas emissions from
construction vehicles and tools results in significant greenhouse
gas emissions. However, construction impacts can be minimized
through a variety of strategies:
•

Using recycled materials, including post-consumer recycled
content and post-industrial recycled content

•

Minimizing waste through construction best practices,
including guidelines from the NYC Department of Design &
Construction

•

Using materials that meet standards for life-cycle
assessment (or an assessment of the carbon footprint of
the production and use of material) from the Leadership
in Energy and Environmental Design (LEED) program for
structures in the project and from the Envision certification
for infrastructure components.

Although constructing tiebacks is challenging, it could enable the project to
be realized in sections rather than all at once. For example, once the base
infrastructure – the caisson and clean fill – is constructed, temporary tiebacks
could protect the area from monthly or daily tidal flooding while the rest of
the project is constructed. This also creates greater flexibility in phasing and
space for staging temporary operations to ensure continuity of services during
construction. For example, a new ferry terminal is planned just north of the
Battery Maritime Building; if the base infrastructure is built in this section
earlier, this terminal could serve as the temporary location for ferries while
the other terminals are being reconstructed. The base infrastructure can also
provide publicly accessible space until it is time to build the full level of flood
protection.
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Recommendation & Next Steps
Additional engineering, design, and analysis will be required to secure
necessary funding and regulatory approvals to advance the master plan. In
addition to designing the flood protection infrastructure, further study should
look at how key assets, such as the ferry terminals, will be adapted and
integrated into the flood protection system.

How quickly could the project be built?

With complete funding, political support, and a phasing strategy that
prioritizes the speed of completion, the project could be completed in less
than two decades. This includes the time it takes to complete final design
and environmental review, as well as permitting and construction. To achieve
the plan in this timeframe, many parts of the waterfront would be under
construction at the same time and some of the critical services identified
above may also be temporarily disrupted.
With continued funding constraints and potential permitting and regulatory
hurdles, construction could take two decades or more. The critical next
step will be to advance project design to a level sufficient to begin the
environmental review and approval process.

3/4 spread tie-ins map

What could slow the project down?

The order in which the plan gets built out will need to remain flexible to
available funding and will be subject to many variables that can slow down
implementation. For example, permitting and mitigation will take several
years to complete and must be done before construction begins. Three major
categories of items could slow down the quickest path to implementation:
•

The environmental impact review and/or permitting and approvals
process could be longer than anticipated and delay the implementation
of the project.

•

Mitigation needs to be in place to a certain degree prior to the start
of in water construction. The environmental review and permitting
processes will identify the mitigation required for the project.
However, construction on a given phase of work cannot begin until
the construction of the mitigation required for that phase is at least
underway.

•

Jurisdictional challenges could also slow down the timeline, as well as
limited construction windows to meet environmental requirements.
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Funding & Financing
Overview
Implementing this plan to protect Lower Manhattan will require significant
funding to pay for both the upfront capital cost of construction and the cost of
ongoing operations and maintenance (O&M). This will require a combination
of multiple funding sources and further exploring innovative new approaches.
Any funding and financing strategy will require a substantial investment of
government funds.
The project team estimated that the capital costs for construction will
range from approximately $5 to $7 billion. O&M costs are estimated to be
approximately $50 million3 annually, but will vary over time as phases of the
master plan are built, and as elements age and require additional maintenance.
Costs will become more specific and better defined as design progresses.
The magnitude of the plan calls for a funding strategy that considers a
broad mix of federal, state, and local sources. The project team analyzed
funding strategies that would limit the need for direct contribution from the
City’s general fund and identified funding sources that would make a sizable
contribution to the capital costs and the O&M costs.
The current federal government is also increasingly prioritizing infrastructure
investments and climate resilience. Given limited existing federal funding
sources that focus on climate resilience and the need for federal funds to
support such projects across New York City, the City is actively advocating for
new federal sources for resilience. The City will continue to explore and pursue
additional sources of funding as the project advances.

What makes the project so expensive?

Implementing this plan requires building large, new infrastructure
systems in locations that are challenging for construction. The
primary cost drivers include the shoreline fill and structural elements
to support, such as caissons. The flood protection system also
requires new floodgates that can be closed during coastal storms and
new drainage infrastructure, such as a pump station and underground
pipes. In addition, existing ferry terminals will require full or partial
reconstruction.
The capital costs were estimated using a combination of approaches
based on precedents from around the region. For some project
elements, such as a new ferry terminal, where the size and design
are less certain, the estimates were at a higher level, than for other
elements, such as pier reconstruction, where more detailed, dollar per
square foot, estimates were used.

Technical Analysis
What are potential funding sources for this project?

The project team undertook a four-step process, as illustrated in Figure 1, to
analyze and identify potential funding sources.
1. Broad survey of potential funding sources
2. Screening of potential sources
3. Shortlist sources for additional analysis
4. Stakeholder outreach and refinement of analysis
The first step was a broad survey of potential funding sources based on
national and international precedents for projects of a similar type and scale.
This informed a set of key evaluation criteria (see Table 1) that guided an initial
screening of all the potential funding sources considered.
Category

Financial
Feasibility

Implementation
Feasibility

Criterion

Questions for Evaluation

Viability

How likely is the City to receive funding from this
source if it is pursued?

Size

Is the amount of funds sufficiently large to justify the
associated effort?

Timing

Would the funds be available when needed?

Predictability

Are funding streams from this source likely to be
stable or volatile over time?

Legal

Does this source require new processes and/or
legislative changes?

Other

Will this source be difficult to implement for
additional technical reasons?

Progressivity

Does this source avoid placing disproportionate
burden on low-income or disadvantaged
populations?

Project Nexus

Is there alignment between those who benefit and
those who bear the costs?

Equity
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Based on the screening exercise, the project team created a shortlist of the
most viable funding sources for further analysis (see Table 2) and conducted
outreach, which included meetings, workshops, and a panel discussion with
the community and thought leaders to solicit feedback. The final part of the
process was testing preliminary scenarios to understand the extent to which
the sources could potentially contribute to the project.

What can each funding source contribute?

Given the scale of the project and investment needed, the project team
expects that a broad mix of funding sources will be required, each presenting
its own opportunities and challenges. For example, state and federal grants
may only be applicable to specific elements of the project, such as flood
protection or transportation, and some sources can only be used to pay for
capital costs, not ongoing O&M costs.
Furthermore, different funding sources may become available at different
times. For example, federal grants will not be immediately applicable due to
the extensive requirements of application processes. Similarly, potential new
funding sources, such as an insurance surcharge, would require legislative
action prior to implementation. The project may also consider financing a
portion of the project based on future streams of revenue. For example, where
a funding source, such as an insurance surcharge, provides an annual revenue
stream over many years, the City or a governance entity could issue bonds
against the expected revenue to produce a larger upfront amount that could be
used to pay for capital costs.
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Recommendation & Next Steps

Funding Sources Analyzed

New Funding Sources Studied

Existing Funding Sources

Funding Source

Opportunities

Challenges

Potential $ Amount

Eligible Costs

US Army Corps of Engineers Civil Works
Program

Represents one of the largest sources of
funding, with potential to fund up to 65% of
the flood defense infrastructure.

Requires an extensive process, including
congressional approval and appropriations.
May impact local control over design and
timing.

Up to $3 billion

Capital

Federal Emergency Management Agency
Programs

There are several grants programs
including the Building Resilient
Infrastructure Communities program and
the Hazard Mitigation Program.

Grants are highly competitive and funding
caps are limited for a project of this scale.

Up to $50 million
per grant

Capital

Capital Investment Grant

Transit Administration grant program
that could fund up to 60 to 80% of eligible
transportation costs.

Program is highly competitive, with limited
precedents for ferry projects.

Up to $200M

Capital

Infrastructure for Rebuilding America and
Rebuilding American Infrastructure with
Sustainability and Equity Grants

Long-standing federal surface
transportation grant programs, with a new
focus in 2021 to address climate risk and
environmental justice.

Both programs are highly competitive.
Funding contributions are limited to
transportation work.

Up to $160M

Capital

Insurance Surcharge

Potential to provide a significant
contribution depending on the insurance
surcharge rate and assessed lines of
insurance policy.

A state-level implementation and allocation
mechanism needed.

$140-430M annual
revenue in 2021
dollars

Capital or O&M

New York State Environmental Bond Act

The Bond Act would introduce a potential
new source of funding for resiliencefocused projects.

Pending voter approval in 2022; this is
source of funding is not assumed at this
time.

TBD

Capital

Resilience Assessment

Potential to yield a major contribution
depending on the resilience assessment
structure and the geographic area in which
is it applied.

As a potential new source of funds, the
implementation structure and process
would need to be determined.

Up to $30M annual
revenue in 2021
dollars

Capital or O&M

Real estate development revenue from new
buildings

Although not included in the project as
currently envisioned, new real estate
development could potentially contribute to
funding project costs.

Revenue estimates are highly dependent
on multiple assumptions, including size
and use of buildings, timing, and market
demand.

Variable

Capital or O&M
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This project will protect Lower Manhattan into the next century but will require
a broad mix of federal, state, and local sources to enable a stream of funds
that can cover costs of construction and long-term O&M. As the project
planning and design advance, the City will also continue to monitor and
explore new funding sources and further develop the overall funding strategy.
The federal government is a potential major source of funding for this plan
and the City will continue to pursue all avenues to federal funding, including:
•

Continuing to engagement with USACE for potential opportunities
through ongoing studies in the region.

•

Pursuing FEMA grants to provide additional funding for project planning
and construction of initial projects.

•

Continuing to evaluate federal transportation grants as potential
revenue source for ferries and transportation-related project elements
with input from State and City transportation agencies.

•

Advocating for additional federal resilience infrastructure investments
to increase the overall funding pool for city- and state-wide resilience
needs.

Potential role of real estate development

The width of the shoreline extension is solely driven by the space
needed for flood protection infrastructure. The regulatory restrictions
on extending the shoreline into the East River, combined with goals
of creating accessible open space, limit the options for locating
buildings on the shoreline extension. While there are a few locations
that could be suitable for buildings, siting project components like a
pump station will be pri-oritized.
This master plan does not propose real estate development. However,
for completeness, and at the request of the community, the project
team studied whether the inclusion of taller buildings could provide
a signifi-cant source of funding for the project. Based on preliminary
analysis, the project team found that develop-ment revenue is unlikely
to contribute significantly towards project’s capital costs but could be
used to-wards annual O&M costs.
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Governance
Overview
A governance entity will need to be identified and established to oversee
implementation of this project over multiple decades. The governance entity
would be responsible for making this plan a reality. There are several different
forms of governance, each with pros and cons relative to the needs of the plan.
In some cases, existing entities like city agencies can oversee implementation.
In other cases, the City may need to create a new entity. Governance can also
evolve over time as the needs of the plan change.
Some of the governance entity’s responsibilities may be similar to those of
other projects, such as securing funding and relevant permits, while other
responsibilities, such as advocacy and infrastructure operation, may be more
unique. This section will further detail:
1. What the governance entity should be able to do;
2. The various types of governance entities to consider; and,
3. Examples of existing entities that play similar roles, and how they work.

Technical Analysis
What does the governance entity need to do?

The master plan is unique compared to other infrastructure or construction
projects in a few important ways. First, the study area in which the master
plan will be built is currently under the jurisdiction of many different entities.
For example, the land near the shoreline and under water is owned by the City,
but the waters are also subject to federal and state regulations. The entity
will need to navigate complex multi-jurisdictional permitting and approval
processes over many years to receive the necessary documentation to
construct the plan. Where challenges arise, the entity may need to advocate
for changes to existing regulations or policies or legislation for new funding
sources.
The entity will need to be able to access a variety of funding and financing
sources – particularly those that have the greatest potential to cover the
costs of the master plan. For example, the entity should be able to receive city
capital and expense funding, as well as apply for state and federal grants. The
entity should also be able to receive allocations from new revenue streams,
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such as an insurance surcharge, or a water and sewer fee that may be used
to fund many different projects across the state or city. In addition, the entity
should be able to issue bonds that could provide upfront capital financing
based on projected future revenues. This could include rental income or other
revenues from programming that may be considered in the future. In some
cases, securing funding may require significant coordination with government
entities like the USACE, which a governance entity should have the capacity to
manage.
The entity will also need to manage capital construction and the day-today operations of implementation and maintenance. Staff responsible for
overseeing capital construction should have the appropriate engineering and
project management expertise. As the master plan is constructed, staff may
need to maintain and operate the specialized flood infrastructure and could be
responsible for maintaining the public realm. The master plan will also create
new land that extends the shoreline into the water. The governance entity
should have the authority to manage that new land.
Finally, it will take over a decade to build this project, and it will be built to
protect the area into the next century. The project therefore needs to be a
sustained priority for the entity ultimately charged with realizing the plan.
Implementation will call for significant communication and coordination with
many different types of entities including federal, state, and city government
agencies, community stakeholders including the local community board, and
private companies that may be contracted to support the work. The entity
should have the capacity and authority to conduct or oversee this engagement.

What types of governance entities has the City considered?
The governance entities considered would be publicly controlled – either by
the City or the State.

The first option explored would be governance by a city agency or combination
of agencies. This would not require a new entity to be established, but may call
for a non-binding agreement, such as a Memorandum of Understanding, to
define the roles and responsibilities of each agency involved. If roles assigned
to a given agency go beyond its typical purview, additional authorization may
be required.

Summary of Governance Entities
Entity Type

Description

Advancing Design & Permitting

Advocacy

Funding & Financing

Capital Construction

Operations & Maintenance

City Agency

Existing
City-agency
management

High Alignment
Can procure and contract a
design team. Can conduct
community engagement. Have
the expertise and ability to
coordinate and advance preconstruction processes.

High Alignment
Can advocate for
legislation / policy.

Moderate Alignment
Can access city capital and
channel federal or state
funding.
City agencies themselves
cannot issue bonds directly
or raise funds from private
sources.

Moderate Alignment
Have staff with
expertise to oversee
capital construction,
but capacity may be
limited for project of
this scale.

Moderate Alignment
No existing agency dedicated
to managing resilience
infrastructure. Organizational
capacity would need to be
created and could require
an amendment of the City
Charter for authorization.

Public
Benefit
Corporation or
other public
authorities

State-controlled
public
authorities, with
one or more
board members
appointed by
the Governor.

High Alignment
Can procure and contract a
design team. Can hire staff
to coordinate and advance
pre-construction processes.
Chartering legislation can
require community engagement.

Moderate Alignment
Have restrictions
around advocacy for
legislation / policy.

High Alignment
Has bonding authority and
can raise private funds. Can
also access city capital and
channel federal or state
funding.

High Alignment
Can hire dedicated
staff with expertise
to oversee capital
construction.

High Alignment
Can hire appropriate
personnel for O&M.

Local Authority

City-controlled
public
authorities

High Alignment
Can procure and contract a
design team. Can hire staff
to coordinate and advance
pre-construction processes.
Chartering legislation can
require community engagement.

Low Alignment
Cannot advocate for
legislation / policy.

High Alignment
Has bonding authority and
can raise private funds. Can
access City Capital and
channel federal or state
funding.

High Alignment
Can hire dedicated
staff with expertise
to oversee capital
construction.

High Alignment
Can hire appropriate
personnel for O&M.

Local
Development
Corporations
(LDC)

A non-profit
corporation
that is created
or sponsored
by a local
government

High Alignment
Can procure and contract a
design team. Can hire staff
to coordinate and advance
pre-construction processes.
City can require community
engagement.

Low Alignment
LDCs cannot
advocate for
legislation / policy.

High Alignment
Has bonding authority and
can raise private funds. Can
access City Capital and
channel federal or state
funding.

High Alignment
Can hire dedicated
staff with expertise
to oversee capital
construction.

High Alignment
Can hire appropriate
personnel for O&M.

Beyond direct City management, the project team explored creating a public
authority. A public authority is an entity chartered through state legislation
to support public interests, notably the development and maintenance of
infrastructure. The powers and limitations of the authority are set forth in the
legislation and by-laws. A Board of Directors oversees public authorities, with
the required composition of that Board established in the legislation. A few
different types of public authorities were explored as detailed in table X.
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What are examples of existing governance entities that
achieve these functions, and how?

The table above shows that different types of entities can do similar things.
Notably, Local Development Corporations, Local Public Authorities, and Public
Benefit Corporations appear to have similar capabilities. To help understand
why one type of entity might be selected over another, the City looked at
examples of existing governance entities and how they typically operate.
Hudson River Park Trust (Public Benefit Corporation)
Hudson River Park Trust was created the Hudson River Park Act of 1998 to
design, build, operate, and maintain a public park and estuarine sanctuary
along several miles of the western Manhattan shoreline. Some of this land is
owned by the State and some by the City but it is jointly leased to the Trust.
The Trust is subject to State oversight by way of Board members who are
appointed by the Governor. The Mayor and Borough President of Manhattan
also place appointees on the 13-member Board of Directors. Because the
Hudson River Park Act requires the Trust to be financially self-sufficient, the
entity has to channel funding through a variety of sources. Operations and
maintenance for the park and Trust primarily come from income generated
through Park concessions, rents, and donations. Capital projects have
historically been funded by various city, state, and federal allocations or grants,
but private fundraising is playing a bigger role. The Trust has staff with diverse
expertise to oversee its many responsibilities from design and construction to
operations, programming, and stewardship.

Lower Manhattan Development Corporation (Public Authority)
Lower Manhattan Development Corporation (LMDC) was created in December
2001, as a subsidiary of Empire State Development, in order to administer
federal funds granted by HUD to redevelop and revitalize Lower Manhattan
after the 9/11 attacks. The central effort of this entity is a redevelopment
plan for the World Trade Center site, including the 9/11 Memorial and new
towers, and other programs supporting residential growth, street life, and
waterfront access. LMDC oversees the development and construction of these
projects and programs, while other entities handle ongoing operations and
maintenance.

Recommendations & Next Steps
The City will continue to assess the potential options for governance and
establish a mechanism to oversee implementation of the master plan as the
scope is better defined. Key questions that need to be answered include:
•

Who will control the new land?

•

What sources of funding will be utilized?

•

What role will the state and federal governments play in realizing the
project?

•

Who will operate and maintain the flood protection elements?

Photo of BPC and/or LMDC work

Battery Park City Authority (Public Benefit Corporation)
The Hugh L. Carey Battery Park City Authority (BPCA) was created in 1968
to oversee development of new land that would become the Battery Park
City neighborhood. Over much of the following decades, the Authority was
focused on creating the new land that would then be developed into mixed-use
neighborhood. BPCA’s role has evolved over time based on evolving needs.
As construction and development has been completed, more of its resources
have been devoted to operations and maintenance. Unlike other entities
described in this chapter, BPCA owns the land it manages, and the majority of
its current funding comes through revenue from ground leases. Because these
leases typically generate surplus revenue, some of those funds are given back
to the City and used for other public priorities.
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Conclusion
The Fidi-Seaport Climate Resilience Master Plan is a bold plan to protect one
of the most vulnerable parts of New York City from the impacts of climate
change. But beyond that, it is a plan that envisions a transformed waterfront
that will serve all New Yorkers for decades to come. The future of this area
will change drastically whether or action is taken. Absent bold measures, the
future of the city’s subway and ferry network, hundreds of thousands of jobs
and homes, and the center of civic life for New York City will be compromised.
But realizing this plan will require significant funding commitments,
political will, and a coalition of community support to carry it forward. The
construction alone will be a monumental feat on par with some of the largest
infrastructure projects in the country. Time is not on our side, with a long road
to implementation and climate risks that are only getting worse. But efforts
taken today will mean a city that can be passed down to future generations
with pride.
This waterfront will seamlessly integrate massive new flood walls and gates,
ranging from 3 feet to 18 feet tall, into the city itself--ensuring protection does
not mean walling off the city from the water, but bringing people closer to
it. This design prioritizes ecological sensitivity and sustainability, ensuring
that climate change mitigation does not contribute to the degradation of our
environment and our world.
While the master plan design is not set in stone, it is a blueprint for how to
create a 21st century resilient waterfront. This plan is:

However, the one piece that remains missing is how to fully fund this resilient
future for Lower Manhattan. Throughout the planning process, the project
team carefully considered costs and analyzed possible funding sources.
The price tag for flood defense infrastructure is high, and fully realizing
this plan will require considerable federal support. However, the funding
opportunities necessary to build this infrastructure do not currently exist at
any level of government. Creating a resilient waterfront that serves all New
Yorkers is going to require the combined efforts and resources of all levels
of government – city, state, and federal. It is critical that these partners, and
particularly the federal government, acknowledge the role they must play
in building a more resilient country and create the funding opportunities
necessary for local governments, such as New York City, to protect itself
against increasingly devastating impacts of climate change.

The FiDi-Seaport Climate Plan envisions a brighter, resilient future for Lower
Manhattan. A project of this scale will likely take over a decade to fully
implement, but it is critical that the City begin to take action now. For next
steps, the City will need to:
•

Identify a governance entity to oversee implementation

•

Continue working with the regulatory agencies to ensure this project is
permittable

•

Conduct additional studies to supplement this plan’s analysis

•

Advance the overall design to increase competitiveness for federal
funding opportunities

Grounded in sound engineering and technical analysis

•

Shaped by extensive collaboration with agency partners, city and
federal regulators and local community partners

•

Continue to advocate for more funds and the creation of new funding
pathways

•

Flexible to ensure the foundation laid out can stand the test of time as
the plan advances through later stages of design and implantation

•

Identify a construction phasing strategy
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This master plan is the first step towards closing a major gap in the Lower
Manhattan Coastal Resilience strategy. Securing funding for this project is
the next critical step. The City has already invested $900M to protect Lower
Manhattan, and it is important that these efforts be matched by partners
across all levels of government. The work doesn’t end here – this plan’s
success relies on the continued advocacy by all who believe in a resilient
future for Lower Manhattan. The future of this waterfront, and what it will look
and feel like for future generations, will be shaped by those who show up in
this moment. Learn more about the next phase of work and how you can get
involved at fidiseaportclimate.nyc

How do we move this plan forward?

•

Through an extensive two-year planning process, the City found achieving the
goals of this plan requires extending the shoreline of Lower Manhattan into
the East River to create the space necessary to build a flood defense system
to protect this area. However, building into the water is a complicated and
expensive process that requires approvals from state and federal regulatory
agencies. These agencies dictate what can and cannot be built in the water
and prescribe how this work is done. To ensure a plan that is implementable
and constructable, the City carefully considered the regulatory environment,
costs, and financing opportunities. This has resulted in a plan that the City
believes can advance through an extensive regulatory process and has a
viable pathway for construction. As the plan continues to advance through
implementation, securing these permits will be a major next step.

Call To Action

Throughout all of this, the City will continue to work closely with the
community, advocates, and local and federal elected officials, to ensure this
plan continues to represent a shared vision for the future of the waterfront.
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