Toward a
Resilient Land Use Strategy

Impact of Sandy and Managing Risk
Sandy reinforced that resilient building design can
reduce risks to severe flood events.

Neponsit, Queens

Arverne by the Sea, Queens
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Close to 20% of the
city’s land area is in
the floodplain

3,600 businesses
employ roughly 87,000
people in industrial areas

Alley Pond Creek, Queens

The floodplain is diverse.
These areas face different flood risks and issues with the current regulatory
framework and require tailored strategies to make them resilient.

Upper Bay

125,500 buildings
house a population of
approximately
782,500 residents

Rockaways, Queens

14,500 businesses employ
close to 270,000 people in
commercial corridors
Williamsburg, Brooklyn

Introduction
Overview

Close to a million New Yorkers live in the floodplain today, a risk that Hurricane Sandy
awakened us to in 2012. This risk will increase over time with sea levels rising and will be
exacerbated by more frequent and powerful coastal storms.

110,297 Manhattan residents à high-risk zones
197,100 Manhattan residents à moderate-risk
zones

1% annual chance floodplain (FEMA)*
0.2% annual chance floodplain (FEMA)*

Hurricane Sandy inundated beyond the high-risk
zone (~half of lots in the moderate-risk zone)

Hurricane Sandy Storm Surge

This area will likely become the future
high-risk zones

2050s 1% Annual Chance Floodplain (NPCC)
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Introduction

Coastal Flood Risk
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Source: The current floodplain is based on the 1% annual chance floodplain established by the FEMA 2015
Preliminary Flood Insurance Rate Maps (PFIRM). The 2050s floodplain is based on FEMA’s Preliminary Flood
Insurance Rate Map data and the New York City Panel on Climate Change’s 90th Percentile Projections for
Sea-Level Rise in the 2050s.
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Today’s 1% annual chance
Floodplain
2050’s 1% annual chance
Floodplain
Community District
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Introduction

CB11 - Coastal Flood Risk

Overview

1% annual
chance
Floodplain

0.2% annual
chance
Floodplain

Dwelling
Units

23,471

33,248

Buildings

1,063

1,613
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Introduction
Overview

Regulations governing new buildings and substantial modifications to existing structures in
the floodplain start at the Federal level. These rules are adopted by the NYC Building Code.
Zoning ensures that buildings can meet these regulations by setting optional allowances.

Flood Insurance Rate
Maps (FIRMs)
Determine where floodplain
regulations apply

National Flood
Insurance Program
Set up Insurance Rates
depending on building elevation
and other requirements

Construction
Standards (ASCE 24)
Design minimum
construction requirements
for flood hazard areas

Building Code
(DOB)
Requires new buildings and
substantial improvements to meet
FEMA standards (Appendix G)

Zoning Resolution
(DCP)
Zoning accommodates these
regulations and improves
neighborhood character
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Introduction
Overview

The City’s overall resiliency strategy will involve a multi-tiered, complimentary approach.
Zoning for Coastal Flood Resiliency (ZCFR) is a central tool in encouraging resilient
buildings.

“A more resilient NYC is one where
neighborhoods, buildings and
infrastructure can withstand and recover
quickly from flooding and climate events.”

Coastal strategies
are strengthened as first line of defense
against flooding and sea level rise

Buildings
are designed to withstand and
recover from flooding

Infrastructure
is protected from
climate hazards

Residents and businesses
are prepared in advance of
a storm
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Land Use Planning in the Floodplain
Citywide vs. Local Approach
Where flood risk is exceptional,
including where sea level rise will
lead to future daily tidal flooding

Where risk from extreme events can
be managed through infrastructure
and context can support growth

Flood risk and Land Use Considerations

Limit Density

Support Planned Density

Adjust zoning to allow all
In some areas, there is a need
buildings to meet resiliency
to limit future density to decrease
standards, by providing flexibility
the exposure to damage and
and removing zoning obstacles.
disruption.

Encourage Density
In other areas, the city can
encourage new development, as
to increase the resilient building
stock.
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What we have done since Sandy
Overview

Zoning for Coastal
Flood Resiliency
(2020)
Executive Order
(2012)

Flood Text
(2013)

Recommended
citywide and
local zoning
changes
Special Coastal Risk
Districts (2017)

Recovery Text
(2015)
Citywide & Neighborhood
Studies + Outreach
(2014-2019)

Additional Local
Actions (2020)
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Introduction
Lessons Learned

Community workshops helped in identifying community and individual needs
regarding making buildings safe from flooding and reflect the variety of
neighborhoods in the floodplain.

The goal of the engagement
was to:
•

•

Educate the community
on flood risk and the suite
of regulations that are
required (Building Code)
and available to them
(ZR) in the flood zone
Learn from property
owners and the technical
community how the
zoning rules could be
improved

We have briefed close to 3,000 key stakeholders at
more than 225 events since August 2016.
EAST HARLEM ENGAGEMENT
•
•
•
•

Enterprise Community Partners (2017 -2018)
East Harlem Neighborhood Study (2017)
DPR’s East Harlem Resiliency Study (2018)
Manhattan Borough Board (2019)
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Introduction
Lessons Learned

The existing zoning rules helped many buildings meet Appendix G. However, we’ve heard
during the outreach process that these rules were not enough in certain situations, in a
manner that assists all types of neighborhoods be resilient, especially in the long-term.

Many regulations were not
enough in assisting with
the elevation of the lowest
floor beyond the DFE

Attached homes and multi-family buildings
were not adequately addressed, since they
must relocate spaces below the DFE (often
habitable space) to above the structure

Businesses were also not adequately
addressed either, as they heavily rely
on cellars for operations and need highvisibility from sidewalks to be viable
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Introduction
Lessons Learned

Certain older
neighborhoods did
not get enough relief
to also be resiliency

Additional height and floor area
exemptions varied by the flood level,
leading to unintended outcomes,
sometimes even along the same street

Streetscape regulations had
inconsistent applicability,
particularly in medium- and
high-density districts

Disasters may take
many forms and
lead to different
types of damage
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Current Building Code
Regulations

Introduction
Current Rules

NYC Building Code (Appendix G) regulations for buildings in the floodplain depend
upon their location in the flood zone, it’s uses, and where these uses are situated in
relation to the design flood elevation (DFE)*.

Building Code

Living
spaces must
be elevated

Living
spaces must
be elevated

Mechanical
systems must
be elevated
Dry-floodproof

DFE
DFE
Site must be
filled to lowest
adjacent grade

Uses below the DFE is
restricted to parking,
storage or access

Wetfloodproof

Mechanical systems
below the DFE must
be dry-floodproofed

Spaces below the
DFE must be dryfloodproofed
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*the DFE is determined by adding freeboard (additional height for safety established in Appendix G) to the Base Flood Elevation (BFE), which
is the elevation to which floodwater is anticipated to rise during a 1% annual chance storm as shown on FEMA’s maps.

Introduction
Current Rules

DOB Appendix G regulations created conflicts with zoning regulations that were
addressed by the 2013 Flood Text and the 2015 Recovery Text.

Zoning Resolution

Zoning conflicts that emerged in the
ZR, due to Appendix G regulations,
included those that govern:
• Locations of uses
• Size and shape of buildings (bulk
regulations)
• How buildings interface with the
public realm
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2020 CITYWIDE ZONING PROPOSAL
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Proposal
Overview

Encourage resiliency
throughout the current
and future floodplains

ZCFR would provide permanent relief to floodplain properties, focusing on long-term
resiliency by removing impediments for buildings to exceed minimum flood-resistant
construction requirements, and by allowing neighborhoods to be adapted over time.

Support long-term
resilient design of all
building types

Allow for adaptation
over time through
incremental retrofits

Facilitate future
recovery by reducing
regulatory obstacles

18

Proposal
Overview

ZCFR would provide permanent relief to floodplain properties, focusing on long-term
resiliency by removing impediments for buildings to exceed minimum flood-resistant
construction requirements, and by allowing neighborhoods to be adapted over time.

Encourage resiliency
throughout the current
and future floodplains

Support long-term
resilient design of all
building types

q Applicability

q
q
q
q
q

Building Envelope
Ground Floors
Streetscapes
Special Conditions
Discretionary Actions

Allow for adaptation
over time through
incremental retrofits
q
q
q
q

Mechanical equipment
Support Spaces
Flood Protection Measures
Waterfront Sites

Facilitate future
recovery by reducing
regulatory obstacles
q
q
q
q

Power Systems
Accessibility
Vulnerable Populations
Disaster Recovery
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Goal 1

Encourage resiliency throughout
the current and future floodplains
Applicability………………………………………………
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Applicability
Expanding beyond 1%

By expanding the availability of optional floodplain regulations to beyond the areas at high
risk of being flooded, more building owners would be able to design or retrofit
their buildings to proactively meet flood-resistant construction standards
Updated Item

Current FEMA’s 1% annual chance floodplain
Current FEMA’s 0.2% annual chance floodplain

2013 Flood Text: applies to the 1% annual chance
floodplain

Current FEMA’s 1% annual chance floodplain and
Current FEMA’s 0.2% annual chance floodplain

Proposed Rule: applies to both the 1% and 0.2%
annual chance floodplains
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Applicability

CB11 Applicability

Expanding beyond 1%
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Goal 2

Support long-term resilient design
of all building types
Building Envelope…………………………………
Ground Floors……………………………………...
Streetscapes.………………………………….…...
Special Conditions………………………………...
Discretionary Actions……………………………...
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Building Envelope
Reference Plane

A consistent framework for additional building height would encourage building owners
to address long-term climate change, and allow for lower insurance costs and usable
spaces at grade.
Updated Item

FRCE

FRCE

2013 Flood Text: allows building height to be measured
from a reference plane located at 9’, 10’ or 12’
depending on the building’s use and zoning district

Proposed Rule: allows building height to be measured
from a Reference Plane located at max 10’ or 5’ above
grade (in the 1% and 0.2% floodplains, respectively)

* Rules available if the building fully meets Appendix G of the Building Code
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Building Envelope
Reference Plane

To ensure that the additional height is tied to actual resiliency improvements,
the building’s first story above the level of protection would have to be located at or above
the chosen Reference Plane.
Updated Item

Building is
NOT futureproofed

Reference plane
FRCE = 6’

Building is
future-proofed

Floor-level

2013 Flood Text: allows building height to be measured
from a higher reference plane but does not require the
first occupiable floor to be placed at or above such level

Reference plane

Floor-level

FRCE = 6’

Proposed Rule: allows building height to be measured
from a higher reference plane while ensuring that the
floor is placed at or above such level

* Rules available if the building fully meets Appendix G of the Building Code
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Ground Floors
Wet-floodproofed
Spaces

A more consistent floor area exemption for wet-floodproofed spaces in all buildings would
help promote long-term resiliency improvements and useful ground-floors..
Updated Item

Spaces that are wet-floodproofed can
be discounted from floor area (can
only be used for parking, storage, and
access pursuant to Building Code
FRCE

2013 Flood Text: allows existing buildings to
exempt wet-floodproofed spaces from floor area

Proposed Rule: allows new and existing buildings
to exempt wet-floodproofed spaces from floor area

* Rules available if the building fully meets Appendix G of the Building Code
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Ground Floors
Dry-floodproofed
Spaces

A floor area exemption for dry-floodproofed spaces along the retail corridors would
encourage active uses to be kept at the street level, promoting a safe and lively
pedestrian environment.
For new buildings, the
exemption has unintentionally
resulted in low-quality, sunken
or squished (i.e., low-ceilinged)
ground floors

For existing buildings,
restrictions on the use of
exempted space make the
resiliency investment less viable

FRCE

FRCE

2013 Flood Text: allows the entire ground floor to be exempted in existing buildings (with certain limitations), and for
new buildings, only cellar space is exempted (as measured from the FRCE, not the base plane)

* Rules available if the building fully meets Appendix G of the Building Code
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Ground Floors
Dry-floodproofed
Spaces

A floor area exemption for dry-floodproofed spaces along the retail corridors would
encourage active uses to be kept at the street level, promoting a safe and lively
pedestrian environment.
Updated Item
Height of ground floor must
be 13’ or higher and floor
must be within 2’ of adjacent
sidewalk level.

Transparency
requirements
must be met.
FRCE

Up to 30’ of the street wall
is exempted for spaces
used for non-residential
uses

Proposed Rule: allows a portion of the ground-floor to be exempted without
regard to the FRCE level for new and existing buildings, provided that certain
design conditions are met (spaces will not be considered “cellars”)
* Rules available if the building fully meets Appendix G of the Building Code
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Streetscape

When these allowances are
used, buildings would have
to comply with “floodresistant construction
standards” and a new set of
streetscape requirements

ü
ü

The design is
improved

The building is
flood-resistant
Flood Elevation
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Goal 3

Allow for adaptation over time
through incremental retrofits
Mechanical Equipment……….…….…………..…
Support Spaces……………………………………
Flood Protection Measures.……………………...
Waterfront Sites…………………………………....
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Mechanical Equipment

Mechanical equipment would have more options to
be placed above flood levels either on open areas
or on roofs in lieu of basements or cellars (which
make them more vulnerable)

Building owners that face regulatory obstacles or
cost constraints to make their buildings fully comply
with “flood-resistant construction standards” would
still have the option to make them more resilient
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Support Spaces

Key spaces that are often located within basements
or cellars, especially those that help support
businesses such as offices or storage rooms, would
be able to be located above flood levels
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Flood
Protection Measures

Flood protection measures would be able
to be as installed either when they are
required for compliance with flood-resistant
construction standards or where alternate
flood protection strategies may be
warranted
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Waterfront Sites

Waterfront sites would be able to
better accommodate contemporary
resiliency measures and address
sea level rise

34

Goal 4

Facilitate future recovery by
reducing regulatory obstacles
Power Systems…………………………….………
Accessibility…………………..…………….…....
Vulnerable Populations.……….………….……....
Disaster Recovery ……..………………………....
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Power Systems

Hurricane Sandy showed that areas
affected by the storm went beyond
the floodplain and that the
regulations which would facilitate
recovery would be useful for other
types of disasters
More options to locate power systems on
lots throughout the city would make it
easier for properties to provide back-up
energy, especially in the event of a disaster
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Accessibility

An accessible design would be
better enabled consistently
throughout the city
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Vulnerable Populations

Siting nursing homes would be
limited in high-risk areas to lessen
the health consequences and
logistical challenges of evacuating
the residents of these facilities
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Vulnerable Populations

Use restrictions would limit the exposure of nursing home residents to areas at high risk
of flooding since these populations are particularly vulnerable, whether they shelter in
place or evacuate prior to a coastal storm event.

Existing facilities can create
enlargements of up to 15,000 sf,
allowing for modest improvements
(including building resiliency)

Proposed Rule: prohibits new nursing homes and
restrict the enlargement of existing facilities within
the 1% annual chance floodplain and selected
areas where vehicular access would likely become
limited during a disaster.

1% Floodplain (High-Risk Areas)
Designated Geographies
Existing Nursing Homes
39

Disaster
Emergency
Recovery
Rules

Rules that could be made available to facilitate the
recovery process from future disasters would be
included, some of which would be implemented now to
help address the COVID-19 pandemic and its
associated economic effects

Hurricane Sandy demonstrated that a lengthy process
to update zoning regulations can present obstacles to
the necessarily fast-paced disaster response
40

Emergency
Next Steps
Rules
Public Review

The proposed citywide text amendment was referred out on
October 19, 2020 to all 59 Community Boards, Borough Boards
and Borough Presidents for 60 days (December 28, 2020).

Referral
October 19, 2020

Community
Borough
Boards Presidents & Boards

City Planning
Commission

City Council

Mayor
(Spring 2021)
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QUESTIONS?
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APPENDIX – Additional Applicability Maps
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Vulnerable Populations

Use restrictions would limit the exposure of nursing home residents to areas at high risk
of flooding since these populations are particularly vulnerable, whether they shelter in
place or evacuate prior to a coastal storm event.
New Item
Existing facilities can create
enlargements of up to 15,000 sf,
allowing for modest improvements
(including building resiliency)

Proposed Rule: prohibits new nursing homes and
restrict the enlargement of existing facilities within
the 1% annual chance floodplain and selected
areas where vehicular access would likely become
limited during a disaster.

1% Floodplain (High-Risk Areas)
Designated Geographies
Existing Nursing Homes
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Introduction
Lessons Learned

The Resilient Neighborhoods: East Village, Lower East Side and Two Bridges report was
key in highlighting zoning barriers that currently hinder older buildings and larger sites
from becoming more resilient.

Enable multifamily buildings to become
resilient by developing feasible
strategies for retrofitting structures and
protecting critical systems.

Enable tower in the park buildings to
become more resilient by developing
alternative floodproofing strategies that focus
on perimeter or individual building protection.
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Coastal Flood Risk
Tidal Flooding*
2020s
Projected

2050s
Projected

2080s
Projected

Residential
Units

2,400

13,400

104,600

Buildings

1,600

7,000

28,000

Land Area
(Acres)

5,300

7,500

13,300

11

47

270

Streets
(Miles)

*Numbers rounded for clarity.
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Broader engagement on a citywide level was
also conducted to understand what zoning
barriers floodplain communities were still facing

Introduction
Lessons Learned

Public Presentations
Borough/CBs
Civic/Community
Groups
Workshops

We have briefed close to 3,000 stakeholders at
more than 225 events since August 2016.
•
•
•
•
Community Outreach
(Published in 2018)

15 Council Members
5 Borough
Presidents &
Borough Boards
35 Community
Boards
16 Civic Associations

•
•
•
•

14 Non-Profits
49 Other Public
Events
6 Architect
Workshops
7 Community
Workshops

The
Bronx

Ma
nha
tta
n

Technical
Public

Queens

Brooklyn

Staten
Island
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Introduction
Overview

ZCFR would provide the option to
design or otherwise retrofit buildings to:
• Reduce damage from future coastal
ü
flood events

• Be resilient in the long-term by
ü
accounting for climate change

• Potentially save on long-term flood
ü
insurance costs

ZCFR would also set a framework for
emergency situations—whether they be
like Hurricane Sandy, or COVID-19.
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Introduction
Current Rules

ZCFR builds upon the 2013 Flood Text and the 2015 Recovery Text, which
were approved in the aftermath of Hurricane Sandy.

Zoning Resolution

2013 Flood Text

2015 Recovery Text

Expires 1 year after the
adoption of the new PFIRMs*

Expired on July 23, 2020

•

These temporary zoning rules were adopted on an
emergency basis and removed many zoning barriers to
resilient construction

•

However, they are already beginning to expire

•

If these rules are not made permanent, it could hinder
the protection of existing vulnerable buildings and
disincentivize resiliency measures in new construction

* the new preliminary Flood Insurance Rate Maps (PFIRMs) are targeted for release by FEMA in 2024
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