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Rising Tides: Navigating the Future of Laurian Farrell
New York CitY’S Water Resources Deputy Commissioner, Bureau of Coastal Resilience

Department of Environmental Protection, New York City

Source to Stream 2025 lafarrell@dep.nyc.gov
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Shaped by water,
New York’s
relationship with its
waterways has
changed
fundamentally as it
has grown




520 miles of
shoreline bordering

ocean, river, inlet Atlantic
and bay. O TTEREEEEEE Shorefront
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(Much of which have
been built over)

=

The Upper and

Lower New York
Estuaries and

Rivers

(Like the East and
Hudson Rivers)
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- Historic Wetlands

- Current Wetlands

A City Defined by Water

Over time, the city has expanded
and hardened its shoreline as well
as drained and built over streams
and wetlands.

Much of the flooding the city’s low
lying neighborhoods experience
today matches the locations of
former wetlands.

Atlantic Ocean
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Mid-1800s to 1950s - A
city defined by its
working waterfront
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Greenwich Village Pier



1980 - Present
Choices: Turning back to
the coast in the age of sea
' level rise and climate

change g
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The Plans:

 Past
* Present
 Future

Environmental
Protection

lllustration by: Jenni Sparks W :
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Plannlng: BCR will build upon planning initiatives to create a Comprehensive Coastal Resilience Plan

The Bureau of Coastal Resilience is a 2023 PlaNYC Commitment

BCR builds upon almost 20 years of Mayor’s Office planning

2007 2013 2015 2021 2023
PlaNYC

Getting
Sustainability
Done

HE]IIYC A LIVABLE
CUMATE Neighborhood
Coastal Flood
Protection Project
Planning Guidance <+

NEW YORK A STRONGER,

MORE RESILIENT
NEW YORK

2002 2016 2021
o o " L
Program REVTALBATION .
I PROGRA New York Clty = o
% A Comprehensive |

Waterfront Plan [

2021

i %




DEP’s Role

1L Iy s
Since 2023 -
Coastal Resilience

PENNSYLVANIA

m Environmental
Protection

Water provision
and watershed
protection




Investments in
wastewater

infrastructure have
led to significant
improvements to
water quality

STATEN
ISLAND

WESTCHESTER
COUNTY

Fecal Coliform Bacteria
- < 100 counts 100 mL
] 100-200
[_]201-2000

I -2000




1.3 million ¢
- New York City residents 'Ii'\'/e?w,iftﬁj_'r-l..;,'-':'_' i

or directly adjacentto the™ ~— =

floodplain. Flood damageis = =
extensive, expensive, and -
oftentimes predictable. -~

— :
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https://rebuildbydesign.org/who-lives-in-nycs-floodplain/
https://ny1.com/nyc/all-boroughs/weather/2023/10/05/new-york-city-rain-temperatures-flood-september-

Super-storm Sandy hits NYC: the numbers

80mph (129km/h)

Winds caused by storm

13.7ft (4.15m)

Height of record tidal surge to hit
Manhattan

12 years after
Sandy NYC is

at an anratan N e e i 375,000

|nﬂect|on 5o R : il New_Yorkers ordered to evacuate
A P s b N g the city

point gk Tk

600,000

Households without power in and
around the city

$10bn-$20bn (£6.2bn-£12.4bn)

Estimated cost of the storm






Post-Sandy:
how far have
we come?

Photo: DEP" -




$15 Billion in funding post Tropical Storm Sandy

NYU Langone Health
Flood Protection

City-led Projects

East Midtown
Coastal Resiliency
(EMCR)

* Red Hook $192M - $73M City Capital

« ESCR $1.45B - $1.112B City Capital

Veterans Affairs Hospital A
Flood Protection

« BMCR $350M - $178M City Capital

» Seaport Coastal Resiliency $228.8M - $170M City
Capital

East Side Coastal
Resiliency (ESCR)

* The Battery Coastal Resiliency - $200M

* Battery Park City Authority Coastal Resilience -
$852M (BPCA bond financing)

Brooklyn Bridge-
Montgomery Coastal
Resilience (BMCR)

» Raised Shorelines - $179M - $47M City Capital

Seaport Coastal
Resiliency (SPCR)

Battery Park City
Coastal Resilience
Projects

, . . Source: EDC The Battery Coastal
m Mayor's Office of Climate & $ updated 04/24 Y 6
Environmental Justice Resilience




City-led Projects

* Red Hook - $192M ($80M FEMA HMGP, $10M Ida CDBG-DR, $73M City Capital, $29M
pending)

 ESCR - $1.45B ($338M Sandy CDBG-DR, $1.112B City Capital)
«  BMCR - $522M ($172M Sandy CDBG-NDR, $350M City Capital)

* Seaport Coastal Resiliency — $228.8M ($170M City Capital, $8.8M Howard Hughes
Corporation, S50M FEMA BRIC)

* The Battery Coastal Resiliency - 5200M (City Capital)
» Battery Park City Authority Coastal Resilience - $852M (BPCA bond financing)

* Raised Shorelines - $179M ($S4M Sandy CDBG-DR, $47M City Capital, $54M FEMA
HMGP for Coney Island Creek (CIC); S8M CDBG-DR, S70M City Capital for the other four
projects)

USACE-led Projects

« Staten Island - $615M ($400M USACE, S150M NYS, $65M City Capital) Has
increased to estimated $2.34B + S100M for DEP additional work + TDB City
additional work.

* Rockaways Atlantic Shorefront - $600M (100% USACE) + $4M City Capital for NYC
Parks additional work

* Rockaways Jamaica Bay - $253M (100% USACE) + TBD City additional work

m Mayor's Office of Climate &
Environmental Justice

Source: EDC




U.S. Army Corps of
Engineers

HATS

NY/NJ Harbor and Tributaries Study, $19.4M

Regional coastal protection plan
In partnership with NYS and NJ
$52B estimated cost to implement projects

Environmental
Protection
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So what? How many more
people are safe now?

What is the state of our
infrastructure?

What have we learned?

Environmental
Protection




In 2150 what

will our -
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S

relationship be
with the




Equity



BCR’s
Mandate:

Sea Level Rise
Tidal Flooding

Storm Surge

Protection

Source: www.climate.gov



Bureau of Coastal Resilience

Vision:

Mandate:

Threats:

Promote healthy and safe coastal communities where
people, businesses and the environment thrive.

Sea Level Rise  Tidal Flooding Coastal Storm Surge

+25% increase in annual rainfall by 2100
Up to 5.5 ft sea level rise by 2100

+50% increase in intense hurricanes by 2100

<N X X

A storm the creates 8ft surge risk today is exacerbated by
sea level rise and will produce 9ft surge risk in the 2100

<

Sections of the city’s coastline will experience daily tidal
flooding on Sunny Days




Coastal Resilience Team

Strategy & Planning
Regulations
Government Affairs
Design
Construction
Operations & Maintenance
Emergency Management
Community Groups
Advocates
Utilities
Private Sector

Academics



axisting

ture
as sea

-

§

| intensifies?

f

_~
- SS
[
>
9

rain




East Side
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Emergency Response:
BCR to deploy coastal flood protection

B = = VR T it Sl
B i — o e o, A B

.transforms into critical flood protection
during major flooding events.

The same waterfront that the community @ =
enjoys when weather is good... -




BCR’s
Structure:

< - -
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Strategic Planning

Engineering & Project
Management

Operations

Environmental
Protection




Our Challenge
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Sea level (ft above 1856-1875 average)
o
L oo

-0.2 -
1860

1880

1900 1920 1940 1960 1980 2000 2020
Year

Per the New York Panel on Climate
Change (NPCCQC):

* Inthe New York Area, sea levels
have risen by over a foot since
1900.

* Sea level will rise more quickly in
New York than the global mean
rate — creating greater impetus for
adaptation.

e Compounded impacts of the SLR,
Storm Surge, and more frequent
heavy rainfall events pose a
significant hazard.



What Choices will we make?

é
<
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Holistic, forward thinking and equitable
Provide leadership and promote collaboration
Living with Water & One Water approach

Maintenance and operations of coastal flood control
assets

Innovative funding, finance & enabling legislation



NYNJ Harbors and = f;ji:::fjp:f”s /
Tributaries Study t} /

;?

(HATS)

NG/

Beginning in 2016, the US Army
Corps of Engineers (USACE)
identified New York as one of nine
high flood-risk areas along the North
Atlantic Coast.

The HATS process led the USACE
to develop a series of proposals
designed to protect the city against
storm surge events.

Multiple rounds of engagement,
review, and EIS reports have ledto -
the selection of Alternative 3B, which
proposes a series of floodwalls and
storm surge barriers, to proceed.




Restrictions on Specified ADU Typologies
in Low-Density Districts

Coastal and Inland Flood Zones*

c i ty o f Y e s (Backyard and Subgrade)

Historic Districts
(Backyard)

R1-2A, R2A, R3A Outside of the Greater Transit Zone
(Backyard)

2024 “City of Yes” zoning reform Bay idge Spcil Dsic Wost of Ridg B
measure to allow “a little more R ST R
housing in every neighborhood”

* Required thoughtful
consideration of coastal risk —
exempting coastal
neighborhoods from new ADU
construction.

* Future planning will increasingly
need to weigh coastal resilience
considerations when developing

the floodplain .



Adaptive
Leadership



Thank you!
Questions?

lafarrell@dep.nyc.g
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Future
Climate
Conditions

Sections of the city's coastline
will experience DAILY fidal
flooding on Sunny Days

A storm the creates 8ft

surge risk today is
exacerbated by sea level

rise and will produce gft

surge risk in the
2100

+25%

increase in annual
rainfall by 2100

TIDAL FLOODING

Up to

30 in

SLR by 2050s

Days with greater than §
1” of rain by 2100

SEA LEVEL RISE

+50%

increase in intense il 5 I FEMA 2013 PFIRMs 100sy84r Floodplain
hurricanes by 2100 =, g™ :
2020s 100-yearFloodpilain

I 2050s 100-year Floodplain
I _2080s 100-year Floodplain

B 2100s 100-year Floodplain

BSTAL STORMS
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# residents in FEMA flood insurance rate map area

DOUBLES from 400,000 in 2013 to 800,000 in 2050

# buildings in FEMA 275 NYCHA buildings

iee nsurance rate map located in 100 year floodplain
area iNncrease by

65% from 71,500 in 2013 | increasing to 921 projected in
to 118,000 in 2050 2100

# NYCHA buildings experiencing monthly tidal flooding
increasing from 2 in the 2020’s to 29 in the 2080’s

- Current 100-year floodplain

@ Projected floodplain 2020s
Projected floodplain 2050s
Projected floodplain 2080s
Projected floodplain 2100

@ NYCHA Developments
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