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Since the Dutch sailed into New York
Harbor, the area now known as Lower
Manhattan has been at the center of
things. Lower Manhattan is where George
Washington was inaugurated, where Thomas
Edison first installed electric streetlights, and
where what would become the world's largest
stock exchange was founded. Even New York
City's sprawling subway system got its start
here. To this day, the more than 500 acres south
of Chambers Street hold a place of disproportion-
ate importance for the entire city, region,
nation, and world.

As defined in this report, Southern Manhattan,
though, is more than just the tip of the
borough. It includes the areas along the coastal
edges of Manhattan north to 42nd Street,
encompassing portions of the neighborhoods
of Chinatown, the Lower East Side, Stuyvesant

Town, and Kips Bay on the east, and Tribeca,
the West Village, Chelsea, and Hudson Yards
on the west. (See map: Neighborhoods of
Southern Manhattan)

These neighborhoods, together with Lower
Manhattan, are critical to the city and region.
Southern Manhattan contains the fourth-
largest business district in the United States. It
lies at the heart of New York's transportation
networks. It is a mass-transit hub, with 19 sub-
way lines pulsing underfoot carrying millions of
riders a day. It has heliports, ferry landings, and
contains other key facilities on which all New
York City depends, from power substations to
healthcare institutions. And, not incidentally, it
is home to nearly 200,000 people and approxi-
mately 300,000 workers-all while playing host
to tens of millions of tourists each year.

Yet, astonishingly, nearly 40 percent of the land
on which Southern Manhattan sits did not even
exist when the Dutch first arrived.

As the colony, initially called Nieuw Amsterdam
and later named New York, grew and prospered,
it became a magnet for people from all over
the world, creating constant pressure for
expansion. Residents moved northward, filling
in streams and marshes to make way for roads
and houses. From the earliest days, they also
expanded outward, seeking access to the
water. In the beginning, piers, wharves, and
docks were built to facilitate maritime activity.
In time, though, the people of the colony added
land as well, held in place by stone or concrete
"bulkheads," or retaining walls, and always at a
low elevation. From the time of the Dutch, to
the time of the British, through the modern age,
approximately 900 acres would be added to the
coasts of Southern Manhattan. (See map: The
Shoreline: Then and Now)

Whether natural or manmade, the coastal areas
of Southern Manhattan have been crucial to
New York's evolution from trading post, to
major port, to global city-even as the uses of
these coastal areas constantly evolved.
Through the beginning of the 20th century,
industry and maritime interests dominated.
Eventually, with the rise of the automobile,
major arterial highways were paved along the
waterfront. As maritime activity along the
Manhattan shoreline declined, especially after
World War II, waterfront buildings and piers fell
into disrepair, as did many adjacent inland
areas, which were occupied by dilapidated
commercial buildings, vacant warehouses, and
rundown tenement buildings.

In time, the Southern Manhattan shoreline
entered an area of transition. Civic leaders
recognized that the waterfront could once
again become a valuable asset, as a home for
parks and new residential and commercial
office development. However, through it all,
Southern Manhattan's low-lying coastal edges
remained vulnerable to extreme weather-
a fact that Sandy made painfully clearly.

As Sandy's surge entered New York Harbor, it
breached the bulkheads all around Southern
Manhattan, bringing floodwaters one and two
blocks inland and in some cases even farther.
Those who lived in, worked in, or owned
businesses in Southern Manhattan were, of
course, directly affected. The waters that
coursed into residential buildings, stores,
and office buildings compromised building
systems, damaged interiors, and destroyed
personal property.
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However, Sandy's floodwaters also disabled. critical infrastructure arrayed all along the coast-infrastructure that served citywide networks-
D• and this had widespread repercussions.

In short order, workplaces, schools, and
institutions that served all New Yorkers were
closed. Even mail delivery was disrupted. Put
simply, the crippling of Southern Manhattan
during Sandy impaired the entire city.

Though many parts of Southern Manhattan
have recovered as of the writing of this report,
work remains in certain areas. Additionally,
based on recently released flood maps from the
Federal Emergency Management Agency
(FEMA) and the latest climate projections, it is

D likely that the threats to Southern Manhattan
will increase-with particular vulnerability
along the east side and in Lower Manhattan,
which is surrounded on three sides by water.

To address these threats, the City has
developed a plan for Southern Manhattan that
reflects the overarching goals of this report-
to limit the effects of extreme weather while
enabling New York and its neighborhoods to
bounce back quickly when those impacts can-
not be avoided. The plan addresses Southern
Manhattan's most significant risk-its vulnera-

O bility to storm surge and rising sea
levels-seeking to limit exposures to floodwa-
ters, make buildings more resilient, and protect
vital infrastructure more effectively. The plan
also addresses other risks that the area faces-
including more frequent and intense heat
waves and an increase in the most intense
hurricanes and associated winds-by drawing
on both citywide and locally tailored initiatives.
Finally the plan will help strengthen Southern
Manhattan's commercial districts and enhance
the area's vibrancy as a destination for visitors
and a home for residents-all of which will en-
sure that, going forward, Southern Manhattan

D is able to continue to play its traditional role as
a center for the entire city and region.

Area Characteristics
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Manhattan (New York County) is the most
densely populated county in the United States,
and the neighborhoods of Southem Manhattan
reflect this, all having population densities
greater than the citywide average. These
densely developed areas contain a total of 285
million built square feet, including 180 million
square feet of commercial space and 105 mil-
lion square feet of residential space. Southern. Manhattan is, moreover, a hub of multiple infra-
structure systems that serve the wider city and
region. (See chart: Area Population Density)

At the water's edge, Southern Manhattan is
rimmed by a bulkhead wall, which generally
fronts on public space. These spaces range
from the East River Park and East River
Esplanade on the East Side, to Battery Park in
the south, to the public spaces of Battery Park
City and Hudson River Park on the West Side.
On both the East Side and West Side, the area's
public open spaces are bordered by major
roadways-the FDR Drive and West Street (also
known as Route 9A), respectively.

Neighborhoods and Residential
Development
Though they share geographic proximity, the
neighborhoods of Southern Manhattan-which
together contain a population of nearly
200,000-are distinct. Even with this variety, the
neighborhoods of Southern Manhattan generally
can be grouped into three categories: those that
are primarily residential, save for local retail and
scattered commercial space; those that are pri-
marily residential, with significant commercial
space and other attractions that draw people
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from outside of the area; and those that are pri-
marily commercial but increasingly have
residential populations. Generally speaking, the
first category applies to the neighborhoods
that line the East River, the second category
applies to the neighborhoods along the Hudson
River, and the third category applies to the
neighborhoods of Lower Manhattan.

Since development in Southern Manhattan has
been unfolding over centuries, the area con-
tains a rich array of building types, ranging from
walk-ups of five and six stories to high-rise res-
idential towers, and from industrial buildings to
commercial skyscrapers. Though 90 percent of
the buildings in the area were erected before
1983, when modem flood-protection standards

were incorporated into the City's Building Code,
these buildings are primarily constructed of
robust materials including steel, masonry, and
concrete. This is generally true even of the over
1,700 buildings in Southern Manhattan that are
within the area's 19 historic districts. (See chart:
Area Buildings Characterized by Type)

Not surprisingly, given the area's density, nearly
all (99 percent) of the 102,000 residential units
in Southern Manhattan can be found in multi-
story buildings. These include the buildings of
the 24 public housing developments operated
by the New York City Housing Authority
(NYCHA), containing over 15,000 housing units.
(See chart: Area Housing Units Characterized
by Building Type)
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As described above, the neighborhoods lining
the East River-Chinatown, the Lower East
Side, Stuyvesant Town, and Kips Bay-gener-
ally can be characterized as residential areas
with local retail stores, though there are excep-
tions to this characterization, including larger
commercial establishments in Chinatown and
the hospitals in Kips Bay. In most cases, the
98,500 people who live in these four neighbor-
hoods reside in multi-story attached buildings
or in developments comprised of high-rise
towers in park-like settings.

Of these neighborhoods, the Lower East Side and
Chinatown (including the so-called Two Bridges
area) are the most densely populated (and, in
fact, are the most densely populated neighbor-
hoods in all of Southern Manhattan), with
population densities of 138 and 175 residents
per acre, respectively. Together these two neigh-
borhoods alone are home to 70,400 residents,
accounting for nearly 36 percent of all Southern
Manhattan residents. Starting in the 1940s, large
portions of these neighborhoods were devel-
oped through urban renewal, which led to
concentrations of affordable housing of various
kinds. As a result, the Lower East Side and
Chinatown contain over 13,000 units of NYCHA
housing, for example.

Kips Bay and Stuyvesant Town, which together
have a population of 28,100, are slightly less
densely populated than the Lower East Side
and Chinatown, with 118 residents per acre.
Stuyvesant Town (including neighboring Peter
Cooper Village) is a planned community built
after World War 11 by the Metropolitan Life
Insurance Company, containing 20,000 units in
a "tower in the park" setting. Kips Bay, mean-
while, is an older neighborhood with a mix of
high-rise residential buildings and walk-ups.

By contrast, the neighborhoods along the
Hudson River, while also possessing a strong
residential base, contain more significant com-
mercial and retail space. Together, these
neighborhoods-Tribeca, the West Village,
Chelsea, and Hudson Yards-have 47,900 resi-
dents and population densities of 52 to 66
residents per acre. They also attract sizable
numbers of workers and visitors from outside
of the neighborhoods, working in offices in
Hudson Square, browsing at galleries in
Chelsea or visiting the High Line. Generally,
these areas are characterized by multi-story at-
tached residential buildings as well as
multi-story former industrial buildings that have
been converted to commercial and residential
uses. In many parts of these neighborhoods,
shops and restaurants at the street level add
liveliness and character to these areas.
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Chinatown 15,200 43% $26,100 6,100 170 3% 6)3% $673,600
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Lower East Side 55,200 31% $29,900 21,700 2,360 11% 45% $537,000

Stuyvesant ownt 28,100 12% $93,000 13,000 400 3% 53% $714,600

WestVillage 11,400 6% $127,400 6,200 2,100 34% 67% $938,600

Note: Peter Cooper Village Included In Stuyvesant Town/lips Bay Source: 2010 US Census, 2011 American Community SurvWy S-Year estimate

Finally, there is Lower Manhattan, a neighbor-
hood unlike any other in Southern Manhattan.
This is, first and foremost, because it is a regional
commercial center, attracting 165,000 workers
to the area on a daily basis. Here high-rise build-, ings predominate, although Lower Manhattan
has low-scale sections, including the historic
South Street Seaport area, with its brick build-
ings from the 19th century. The area also
includes Battery Park City-with its generous
parks and open spaces-constructed on landfill
put in place in the 1970s along the southwest
coast of Manhattan. In all, Lower Manhattan con-
tains over 130 million square feet of commercial
space (representing 72 percent of commercial
space in Southern Manhattan), which serves
both the city and the region.

While Lower Manhattan has primarily been a
commercial district, in recent years the area's

D residential population has grown rapidly, dou-

bling in the last decade to about 45,800
residents. Lower Manhattan also serves as a
major tourist destination with over 4,100 hotel
rooms, significant retailers, and many historic
and cultural attractions, including the National

D September 11 Memorial & Museum.

Socioeconomic Characteristics
On average, the poverty rate in Southern
Manhattan is consistent with the citywide aver-
age of 19 percent, though median household
income in the area is much greater than the
citywide median of $51,300. However, these. averages mask large socioeconomic differences
among the neighborhoods. (See table:
Socioeconomic Characteristics)

For example, in the Lower East Side, the poverty

Profile of Area Businesses

Total: 21K

* 5[

rate is above 30 percent and in Chinatown it is
over 40 percent. At the same time, median
household income in the Lower East Side is
$29,900, and in Chinatown it is $26,100-both
of which are less than the citywide average. In
Lower Manhattan, Battery Park City, Tribeca, and
the West Village, by contrast, the most affluent
neighborhoods in all of Southern Manhattan,
poverty rates are less than half of the citywide av-
erage, while median household incomes in these
areas are over $105,000-ranging from two to
three times the citywide median.

Source Hoovers

Business, Nonprofits, and the
Local Economy
Each of Southern Manhattan's neighborhoods
has its own economic engines, ranging from
neighborhood retailers to small-scale manufac-
turers to arts and cultural organizations to
Fortune 500 companies and nonprofits.
Together, these neighborhoods are home to
over 21,000 businesses and nonprofits,
employing nearly 300,000 people. Though
the vast majority (83 percent) of area
businesses and nonprofits are small, with fewer
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than 10 employees, the majority of workers (55 feet of office space in the Water Street corridor
percent) are employed by larger businesses, are set to expire over the next two years.
with over 100 employees. (See chart: Profile of
Area Businesses)

By far the most significant concentration of
commercial activity in Southern Manhattan is in
Lower Manhattan. In fact, Lower Manhattan
accounts for some 52 percent of the
businesses and 57 percent of the workers in all
of Southern Manhattan. Lower Manhattan,
historically home to businesses in the financial
sector, has seen its economy increasingly
diversify in recent years, with more and more
service and new media and technology firms
moving into the area.

Despite being severely impacted by the 9/11
terrorist attacks and the financial crisis of 2008,
Lower Manhattan has remained characteristi-
cally resilient as an economic hub, boasting
more companies as of the writing of this report
than were in the area prior to 9/11. With major
new developments rising or nearing comple-
tion-including 1 and 4 World Trade Center, the
National September 11 Memorial & Museum,
and the Fulton Transit Center---the area west of
Broadway is increasingly becoming a focal
point of business activity.

By contrast, the eastern edge of Southern
Manhattan, Including the Water Street and South
Street Seaport district, while still a major com-
mercial area and tourist destination, has faced
challenges in recent years. Many financial serv-
ices firms have moved so-called back-office
operations out of this area, while the Seaport
has, in recent years, lacked the dynamism of
some of Lower Manhattan's other popular desti-
nations. Of particular concem even before Sandy
is the fact that leases for over 3 million square

A STRONGER, MORE RESILIENT NEW YORK

Critical Infrastructure
The high concentration of infrastructure assets
in Southern Manhattan serves not only the area
itself but other parts of Manhattan and, in many
cases, the entire city and even the larger
New York region. (See map: Area Critical
Infrastructure)

For example, Southern Manhattan is home to
several critical facilities in the electric system.
These facilities are key elements of the city's

electric system, which other city infrastructure
systems depend on to function. Two substations
at Con Edison's East 13th Street complex, which
is located in the floodplain near the FDR Drive,
send power to distribution networks south of
39th Street and north of the World Trade Center.
Additionally, three other distribution substations
in Southern Manhattan are in the floodplain.
These transmission and distribution substations

are critical for the delivery of electrical service
to large swaths of the borough.

Healthcare facilities, too, are concentrated in
Southern Manhattan, including four hospitals
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with 2,200 beds-20 percent of the Manhattan

. total. Three of these four hospitals are locatedon what is known as "Hospital Row," between
East 23rd and East 34th Streets, along First
Avenue. These include New York University's
Langone Medical Center, a large nonprofit hos-
pital; Bellevue Hospital, a public hospital
managed by the Health and Hospitals
Corporation (HHC) with the only State-desig-
nated regional trauma center in Southern
Manhattan; and the Veterans Affairs New York
Harbor Hospital, a public hospital managed by
the US Department of Veterans Affairs. New York
Downtown Hospital, located in Lower Manhattan,
is the only hospital south of Canal Street. There
are three additional hospital facilities south of
42nd Street including Beth Israel, just outside of

D the Southern Manhattan area on First Avenue.

Southern Manhattan's telecommunications fa-
cilities, too, are indispensable for the residents
and businesses of the entire borough. These in-
clude two central offices and seven other
critical facilities, primarily located on the West

D Side. Further, important data and land lines
made of copper and fiber serving the area
and other parts of Manhattan snake below
the streets of Southern Manhattan via under-
ground conduit.

'Southern Manhattan also hosts important
transportation assets. For example, its road-
ways are key links in the regional transportation
network. These include the FDR Drive and West
Street, which move vehicular traffic between
Lower Manhattan and points north and beyond.
On the West Side, the Lincoln and Holland
Tunnels, operated by the Port Authority of New
York and New Jersey (the Port Authority), con-
nect Manhattan to New Jersey and serve over
175,000 vehicles a day. On the East Side, the
Queens Midtown Tunnel and Hugh L. Carey
Tunnel (formerly Brooklyn-Battery Tunnel),
which are operated by the Metropolitan
Transportation Authority (MTA), connect
Manhattan with other New York City boroughs,
serving approximately 140,000 vehicles per
day. An additional two tunnels in Lower
Manhattan, the Battery Park and West Street
Underpasses, operated by the New York City
Department of Transportation (NYCDOT), con-

D nect the FDR Drive to West Street and also
provide access to the Hugh L. Carey Tunnel.

Of course, the heart of the transportation net-
work in Southern Manhattan (and the entire
city) is the subway system. Run by the MTA, this
system serves 5.4 million riders per day and has
22 major lines, all but one of which pass
through Manhattan. A total of seven tunnels
connect Southern Manhattan and Queens and
Brooklyn via the East River and have stations
and/or ventilation and mechanical components

Note: Inundation more than 10 feet indudes below grade areas.

in the area. While Southern Manhattan gener-
ally is well-served by subways, Lower
Manhattan is by far the best-served neighbor-
hood, with 12 lines stopping at 17 stations.

Southern Manhattan is also home to two major
Department of Environmental Protection (DEP)
wastewater facilities. One, known as the
Manhattan Pumping Station, is located at 13th
Street, and the other, the Canal Street Pumping
Station, is on Canal Street. Both facilitate the flow
of wastewater to the Newtown Creek Wastewater
Treatment Plant in Greenpoint, Brooklyn.

What Happened During Sandy

Though Southern Manhattan's location within
New York Harbor protected it from the destruc-
tive wave impacts felt in areas along the open
Atlantic coast, Sandy's surge arrived in the area
with great force and height. In fact, at the peak
of Sandy's surge, the tide gauge at the Battery
registered water heights of more than 14 feet
above Mean Lower Low Water (MLLW), the av-
erage of the lower low water height of each
tidal day, or 11 feet above North American

CHAPTER 18 I SOUTHERN MANHATTAN



Vertical Datum of 1988 (NAVD88)---eclipsing
the previous high-water mark from Hurricane
Donna in 1960 by nearly four feet.

The surge overtopped bulkheads all around
Southern Manhattan, sending floodwaters rac-
ing inland. Across the area, flooding typically
reached one to two blocks from the coastline
at depths of two to three feet. In certain areas,
though, the waters extended farther inland and
to far greater depths. The areas that generally
experienced the worst inundation were those
that were built on landfill along the coast, and,
farther inland, where there had once been
marshes and streams that had been built upon
centuries ago. (See map: Area Inundation and
Surge Height)

A STRONGER, MORE RESILIENT NEW YORK

In Southern Manhattan, the greatest extent of in-
land flooding was along the area's eastern edge.
There, the surge from the East River breached
the bulkhead running from Kips Bay to
Chinatown. Floodwaters not only inundated the
East River Park esplanade, ball fields, and plant-
ings, they traversed the FDR Drive, covering
streets and encompassing buildings. In parts of
the Lower East Side, much of which is built on
landfill, the water traveled nearly 2,000 feet in-
land, almost reaching Avenue B, with
floodwaters up to two feet deep along portions
of Avenue C.

Along Southern Manhattan's western edge, the
surge rose from the Hudson River, overtopping
its bulkhead. Floodwaters inundated Hudson
River Park, including piers and playgrounds, tra-

versed West Street, and flowed into inland
streets. In most of the neighborhoods on the
West Side floodwaters reached one or two
blocks inland at depths of two to three feet, but
along Canal Street, a former waterway that was
filled in during the city's northward expansion,
water traveled nearly a half-mile inland.

In Lower Manhattan, meanwhile, the surge also
overtopped bulkheads, though here the water-
front edge conditions and inland topography
played a significant role in determining the ex-
tent of flooding. For example, on the eastern
portion of Lower Manhattan, which is generally
separated from the water only by an esplanade
and local streets-with few inland barriers to
slow and contain storm surge-waters flowed
directly off of the East River and into the South
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Street Seaport area and the buildings along

. South Street, rising in some areas to eight feetin depth. In this section of Lower Manhattan,
the locations with the highest floodwaters cor-
responded to areas of low-lying fill that had
been added to Manhattan in some of the earli-
est years of the city's history.

On the west side of Lower Manhattan, it was
quite a different story for Battery Park City, be-
cause this neighborhood was built to a higher
elevation. While Sandy's surge overtopped
Battery Park City's bulkhead-and flooded the
development's esplanade, playgrounds, fields,
and plantings-the buildings in the develop-
ment, which were constructed on the site's
highest points, for the most part emerged from

D Sandy unscathed. (See sidebar: Battery Park
City: Construction of a New Coastal Edge)

In other parts of the west side of Lower
Manhattan, Sandy brought devastation.
Sandy's surge easily flowed over the lower bulk-
heads to the north and south of Battery Park
City, rushing farther inland and flooding the
low-lying areas of West Street to depths of over
four feet. Waters also spread onto the World
Trade Center construction site, flooding below-
grade areas, including the National September
11 Memorial & Museum.

'• The number of buildings in the area inundated
by Sandy was substantial. In total, over 950 res-
idential buildings (containing 46 million square
feet of space and more than 40,000 units) and
over 700 commercial and non-residential build-
ings (containing 85 million square feet of space)
were affected by floodwaters. Of this total, 24
percent of the impacted floor area was in the
neighborhoods of the East Side, 28 percent in
the neighborhoods of the West Side, and 48
percent in Lower Manhattan. Perhaps most
importantly, 58 percent of all impacted residen-
tial units were in the neighborhoods of the
East Side.

Buildings impacted by flooding generally sus-
tained damage that was not of a structural
nature. This was primarily because most of the
buildings in the area are multi-story and con-
structed of steel, masonry, or concrete

D frames-unlike the lighter-frame buildings in
many other areas Sandy inundated. Instead,
most building damage in Southern Manhattan
was to critical building systems, business inven-
tory, and personal property. Since so many of
these buildings' systems were located in base-
ments or sub-basements, even in areas where

"D floodwaters reached only one to two feet, eleva-.tors, water pumps, fire- and life-safety systems,
heating and cooling systems, and lighting were
compromised, making conditions for those in the
floors above challenging or untenable.

Clsiicto of Buldn Damge

As a result of Sandy, a large number of buildings
in Southem Manhattan suffered damage. After
the storm, the New York City Department of
Buildings (DOB) sent out inspectors to assess
damages in Southern Manhattan and other in-
undated areas of the city. These inspectors
were asked to assign "tags" to buildings based
on the observed condition of each structure.
"Green" tags indicated less serious damage or
no damage at all. "Yellow" tags indicated that
portions of a building might be unsafe or might
have significant non-structural damage. "Red"
tags indicated structural damage. And a sub-
category of "red" tags was further categorized
as "destroyed." (See table: Classification of
Building Damage)

The most methodologically rigorous building
damage assessment undertaken by DOB was
completed in December 2012. According to
this assessment, of those buildings citywide

that were tagged either yellow or red (including
those further classified as destroyed), 13 per-
cent were located in Southern Manhattan. The
yellow and red tagged buildings in Southern
Manhattan tended to be clustered on the east-
ern edge of Lower Manhattan with other
clusters in Tribeca around Canal Street and in
parts of Chinatown and the Lower East Side. In
Southern Manhattan, the percentage of red
and yellow tagged buildings that were tagged
yellow (96 percent) was higher than the per-
centage citywide (62 percent). This largely was
a result of the nature of the area's flooding (still-
water inundation, as opposed to destructive
wave action), which tended to cause less struc-
tural damage and instead caused damage to
building systems and contents. (See map:
Location and Level of Building Damage)

Though inundation caused a significant amount
of damage to Southern Manhattan's building
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Power outage in Southern Manhattan during Sandy Credit, Michael Tapp

outage also disrupted transit, which deprived
businesses of customers and made it difficult
for employees to get to work.

Even after the waters receded and the power
was restored, many small businesses and
nonprofits in Southern Manhattan continued to
suffer. This was especially true in the hardest-
hit areas like Lower Manhattan, where
telecommunications disruptions continued for
some months, keeping many businesses and
nonprofits from returning to normal business
operations. In addition, since many high-rise
buildings were unoccupied for weeks or even
months after Sandy, retailers and others contin-
ued to suffer due to a loss of much of their
customer base.

On the whole, larger businesses in Southern
Manhattan were not impacted directly by
Sandy's floodwaters, because most of these
businesses occupied offices on upper floors in
multi-story buildings. However, these office-ori-
ented businesses were greatly impacted by
flooding that impaired their buildings' systems.
As with residents, small businesses, and non-
profits, large businesses located inland also
were affected by power outages and transit
disruptions, which prevented them from
operating. In total, throughout Southern
Manhattan, over 88 million square feet of com-:
mercial space and 6,500 businesses were in
areas affected by flooding. An additional 260
million square feet and 68,000 businesses were
in areas affected by power outages. Even as
large businesses in Southern Manhattan began
to resume operations when power and transit
were restored, a significant number of those in
Lower Manhattan were not able to do so for
weeks or months because of various issues
including those relating to telecommunications.

Sandy's impact on the Southern Manhattan
electric system began before Sandy rolled in,
when Con Edison shut down two of its electrical
networks in the area preemptively to prevent
severe damage and minimize potential down-
time to underground distribution equipment
(located in vaults beneath sidewalks), plunging
over 6,500 hundred "customers" (and many
more individuals) on the East Side of Lower
Manhattan into darkness. Once the storm ar-
rived, Sandy's surge caused damage to the
substations at the East 13th Street complex and
at the Seaport, shutting down 11 additional dis-
tribution networks and leaving another 225,000
customers without electricity-nearly all of
Southern Manhattan south of 34th Street as
well as certain areas north to 39th Street.
Everything from traffic lights and streetlights to
cellular antennas was affected. Power tothe
whole area was not restored fully until about
four days after the storm, only after substation
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stock, perhaps the most significant impact that
Sandy had on the area resulted from power out-
ages that occurred across most of Manhattan
south of 34th Street. As a result of these out-
ages, even the many residents of buildings that
were not flooded or had minimal damage were
left without light, heat, refrigeration, or water
for drinking, cooking, flushing toilets, or
bathing. In high-rise buildings, elevators also
ceased to function. As a result, many older or
infirm residents who lived on higherfloors were
trapped in their apartments-in some cases
unable to communicate or gain access to infor-
mation through television or the Internet.

The storm also directly or indirectly affected
businesses and nonprofits large and small. For

A STRONGER, MORE RESILIENT NEW YORK

example, the flooding itself wreaked havoc on
ground-floor retailers, cultural institutions, non-
profits, and, especially in Chelsea, art galleries,
destroying merchandise and inventory as well
as equipment. In hard-hit areas, such as the
South Street Seaport district, ground-floor busi-
nesses were still closed months after the storm,
with some still not reopened as of the writing
of this report. Many small businesses, even out-
side of the inundation area in Southern
Manhattan, like their residential counterparts,
also were impacted by the extended power
outage. This destroyed inventory for food-re-
lated businesses, which rely on electricity for
refrigeration, and interrupted business for var-
ious types of firms for up to five days, costing
many of them important revenue. The power
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equipment was finally restored. Since many
area buildings suffered damage to their electri-
cal systems, building-level power outages
would continue in many cases for several days.

The storm also affected Southern Manhattan's
hospitals and their patients. New York
Downtown Hospital, for example, evacuated
patients before the storm once it was told that
its power would be preemptively shut off, re-
opening, when power returned to the area. The
Veterans Affairs New York Harbor Hospital also
evacuated prior to the storm due to its proxim-
ity to the East River. New York University's
Langone Medical Center and Bellevue
Hospitals, though also near the East River, re-
mained open as Sandy approached. Eventually,
Sandy's surge sent floodwaters into the lower
levels of these two hospitals (as well as the
Veterans Affairs New York Harbor Hospital).
This eventually forced New York University's
Langone Medical Center and Bellevue to evac-
uate, during the storm in the case of the former,
as its critical building systems failed, and, in the
case of the latter, shortly after the storm. All

I three damaged hospitals remained partially or
* fully closed for months following the storm, re-

ducing Manhattan's capacity by 2,100 beds or
nearly 65 percent of the bed capacity below
42nd Street.

Critical telecommunications facilities and
below-grade network cabling in Southern
Manhattan also were impacted significantly by
Sandy. Two central offices experienced serious
damage from floodwaters, disconnecting busi-
nesses and residents who depended on these
locations to relay phone and cable signals.
Although one central office was functional
within a day, the other remained closed for 11
days. Even more significantly, in Lower
Manhattan, 95 percent of the copper wires in
the neighborhood were destroyed by the cor-
rosive floodwaters they soaked in during and
after the storm. Significant parts of the net-
work in Lower Manhattan were down for
months after the storm as Verizon opted to re-
place damaged copper wiring with fiber, an
upgrade that, over the long run, would benefit
customers, but caused significant disruption for
them in the post-storm period.

The cell network also experienced failure as cell
antennas in Southern Manhattan, which tend
to be located on building roofs and to use the
electrical supplies of these buildings, stopped
working shortly after power went out in the
area. As a result, there was limited or no cell
service below 34th Street for the duration of
the power outage.

Sandy, meanwhile, had a huge impact on
Southern Manhattan's transportation infra-
structure. The power outage impacted the
entire street network south of 34th Street as
traffic signals and street lights were knocked
out. The surge overwhelmed both of the major
Manhattan highways encircling the coastline,
inundating them with two to four feet of water
which stayed several hours after the storm.
Tunnels were flooded including the Holland and
Queens Midtown tunnels, which remained
closed for over a week. The Battery Park and
West Street Underpasses, meanwhile, closed
for two weeks, and the Hugh L. Carey Tunnel
was closed for nearly three weeks as tens
of millions of gallons of water were pumped
from its depths.

Though the subway system was shut down pre-
emptively as the storm approached, it still was
severely impacted by Sandy, experiencing the
worst flooding in its history. Floodwaters en-
tered subway stations and tunnels through
numerous low-lying entry points. Seven East
River subway tunnels flooded, two of which
were immersed in seawater from floor to ceil-
ing. While some subway service was restored
in Southern Manhattan and other areas of the
city within two days of the storm, the cross-
river tunnels were out of service longer, with
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some closed for over a week. The South Ferry
Station, which had only recently been com-
pleted and was the southern terminus of the 1
train, meanwhile, was damaged so badly that
its predecessor had to be reopened while C
repairs were made, a process expected to take
years as of the writing of this report.

Sandy also impacted Southern Manhattan's
two DEP wastewater facilities. Both experi-
enced service outages due to flooding, with the
Manhattan Pumping Station down for 25 hours, C
and the Canal Street Pumping Station down for
42 hours. Though the shutdowns caused sea-
water mixed with runoff and sewage to be
released into surrounding drainage areas,
subsequent testing by DEP showed no signifi-
cant water quality impacts.

What Could Happen in the Future

Going forward, the neighborhoods of Southern
Manhattan face a variety of risks related to
climate change, chief among them surge and
flooding from coastal storms, which is likely to C
be exacerbated by sea level rise. (See chart:
Risk Assessment: Impact of Climate Change)
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Major Risks
Given the area's coastal exposure, the risk of
flooding from storms is significant even today, as
illustrated by the Preliminary Work Maps (PWMs)
released in June 2013 by FEMA. According to the
PWMs, the 1 00-year floodplain-the area with a 1
percent or greater chance of flooding in any given
year--has expanded beyond the 100-year flood-
plain shown on the 1983 maps that were in effect
when Sandy hit. (See map: Comparison of 1983
FIRMs and Preliminary Work Maps)

The PWMs reflect expansions of the floodplain
typically of one block or less in almost all neigh-
borhoods, with more pronounced expansions in
the Lower East Side, Kips Bay, and in Chelsea.
Like the 1983 maps, the new maps identify a V

D Zone, an area where waves are most forceful
and could exceed three feet in height, all along
the coastal edge of Southern Manhattan. This V
Zone generally does not extend inland past
the bulkhead.

Though the 100-year floodplain has expanded
relatively modestly in terms of total area in
Southern Manhattan, because of the high
density of the area, even this modest expansion
has resulted in a significant increase in the num-
ber of buildings in the floodplain. The number
of buildings at risk has increased 73 percent

• (from 930 to 1,610 buildings, encompassing an
additional 10,000 residential units).

The floodplain on the PWMs includes 61,000 ,
residents, over half of whom live in Chinatown
and the Lower East Side. The built square
footage in the Southern Manhattan floodplain
has concurrently increased by 25 percent U
(from 105 million square feet to 132 million
square feet).

Just as importantly, Base Flood Elevations
(BFEs)-the height to which floodwaters could
rise during a storm-have generally increased
one to three feet throughout the area. These
new BFEs show that the lowest-lying areas,
along South Street from Lower Manhattan up to
Chinatown, could experience flood heights from
six to eight feet.

The increased BFEs present a particular
challenge in Southern Manhattan with its multi-
story and historic building stock. Elevation of
ground floors, a possible response to higher
BFEs in other parts of the country, is simply not
possible or economically viable in Southern
Manhattan-especially since the ground floors
in many areas are devoted to retail, which adds R
to the vitality, safety, and economic well-being -: ;. of these areas. -

Cot

'1

/1

I

-Th ,/

7-'--,
\ /--'

I
IA I

/ -4/ %
I'

- •- .-

', \

4
I. *

N

'X 1983 FIRMs 100-Year Floodplain

2013 PWMs 100-Year Floodpiain

Overlap
Source: FEMA

Source: FEWA, CUNY institute for Sustainable Cities

ilig in th SIdli

According to projections from the New York City
Panel on Climate Change (NPCC), as described

Source: DCP PLUTO, FEMA, CUNY Institute for Sustainable Cities

CHAPTER 18 I SOUTHERN MANHATTAN



C

ec

C

C

C

ec

C

in Chapter 2 (Climate Analysis), sea levels are
forecast to rise through the 2020s and 2050s.
During this period, the floodplain will expand,
and throughout the area, flood heights could
increase, resulting in a risk of even higher flood-
waters during storms. (See map: Comparison of
Preliminary Work Maps and Future Floodplains)

The additional growth in the floodplains is an-
ticipated in all Southern Manhattan areas
including Battery Park City. According to NPCC's
high-end projections, the 2050s floodplain may
extend to First Avenue around Kips Bay and in
some areas reach Second Avenue. In the Lower
East Side, the projected floodplain would
extend over a block inland and in some areas
could reach Avenue A. In Lower Manhattan
and Battery Park City, the floodplain is also
expected to increase and encompass buildings
at the lower tip of Manhattan. In Tribeca, the

A STRONGER, MORE RESILIENT NEW YORK

West Village, Chelsea, and Hudson Yards, the
projected floodplain would extend inland
nearly another block. Throughout Southern
Manhattan, the number of at risk buildings
could rise to approximately 2,300 buildings by
the 2020s (a 43 percent increase over the
PWMs) and to over 2,700 buildings by the
2050s (a further 18 percent increase over
2020). (See table: Buildings in the Floodplain)

Other Risks
The neighborhoods in Southern Manhattan face
other climate risks as well. Sea level rise, for ex-
ample, even without extreme weather events
such as hurricanes, could, in some communi-
ties, lead to increased frequency and severity of
street flooding on a chronic basis by the 2050s.
This risk, which already exists for the areas to
the north and south of the Brooklyn Bridge, is
expected to increase in the decades to come.

Increased precipitation and more frequent and
heavier downpours may result in some flood-
ing. However, this risk is likely to be limited to
localized areas. While future projections for
changes in wind speeds are not available from
the NPCC, a greater frequency of intense hurri-
canes by the 2050s could present a greater risk
of high winds in the New York area. This may
pose a threat to Southern Manhattan with its
many densely packed high-rise structures and
older buildings not constructed to modern
wind standards.

Finally, higher average temperatures are not
expected to cause meaningful impacts on
the neighborhoods in Southern Manhattan.
However, the increase in the number of heat-
waves could lead to more frequent power
outages.
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Priorities from Public Engagement in Southern Manhattan
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Since the Special Initiative for Rebuilding and
Resiliency (SIRR) was launched in December
2012, the input of local stakeholders has helped
shape an understanding of what happened dur-
ing Sandy, what risks Southern Manhattan faces
in relation to climate change, and what ap-
proaches make sense to address these risks.

Southern Manhattan is represented by a wide
array of elected officials at the Federal, State,
and local levels. it also is represented by five
community boards..The area is further served
by a large number of community-based organ-
izations, civic groups, faith-based organiza-.
tions, and other neighborhood stakeholders.
All played an important role in relief and recov-
ery efforts after Sandy. Throughout the process
of developing this plan, SIRR staff benefited
from numerous conversations-both formal
and informal--with these groups and individu-
als, including, in Southern Manhattan, two task
forces that met regularly.

SIRR also held a public workshop in March 2013
in Southern Manhattan, part of a series of such.
workshops held citywide in which over 1,000
New Yorkers participated to discuss issueS af-.
fecting their neighborhoods and communicate
their priorities for the future of their homes and
communities. Generally, the on-the-g&6und in-
sights providedalt this public workshop helped
SIRR staff to develop.a deeper understanding=
of the specific priorities of, and challenges.fac-
ing, the communities of Southern Manhattan.

Overall, out of thevarious task force and Other.
meetings and public"workshodps attended.by.

Task~~~~~ ~ ~ ~ ~ Foc 7Bi.n Frqec CfStkhlesfo

Sothr Mahta

Elected Officials

Community-Based
Organizations

Monthly

4 - 6 weeks

SIRR staff since January, several priorities for
Southern Manhattan and the SIRR effort clearly
emerged:

Perotect critical infrastructure-power,
transit, telecommunications-from outages;
Protect residential buildings and their
vulnerable populations from building.
system outage's;

14 City, State, Federal
elected officials

3 community boards

25+ faith-based, business,
and community organizations

* Protect retail and commercial businesses
from flooding;

* Improve infrastructure to prevent future
events from having widespread impacts; and

* Continue to strengthen post-event
communication"

.i •.i.:• . "•. i,•i•"•
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This chapter contains a series of initiatives that

are designed to mitigate the impacts of climate
change on Southern Manhattan. In many

cases, these initiatives are both ready to pro-
ceed and have identified funding sources as-
signed to cover their costs. With respect to

these initiatives, the City intends to proceed
with them as quickly as practicable, upon the
receipt of identified funding.

Meanwhile, in the case of certain other initia-
tives described in this chapter, though these
initiatives may be ready to proceed, they still

do not have specific sources of funding as-
signed to them. In Chapter 19 (Funding), the

City describes additional funding sources,
which, if secured, would be sufficient to fund
the full first phase of projects and programs de-
scribed in this document over a 1 0-year period.
The City will work aggressively on securing this
funding and any necessary third-party ap-
provals required in connection therewith (i.e.,
from the Federal or State governments). How-
ever, until such time as these sources are se-
cured, the City will only proceed with those
initiatives for which it has adequate funding.

Southern Manhattan Community
Rebuilding and Resiliency Plan

Southern Manhattan is an iconic center of activity
for the city, the nation, and the world. Its role as
a hub for the city and beyond makes its resiliency
and continued economic vitality critical.

The following is a multilayered plan that not only
applies citywide strategies to Southern
Manhattan but also provides strategies designed
to address the area's specific needs and
particular vulnerabilities. In anticipation of future
climate change-related risks, this plan proposes
ways that Southern Manhattan neighborhoods
can adapt by: addressing inundation along the
entire coastline; providing opportunities to retro-
fit the area's most vulnerable building stock; pro-
tecting and improving critical infrastructure; and
focusing investments in strategic areas, such as
the Water Street office district and the historic
South Street Seaport, to advance a long-term
and sustainable recovery.

Coastal Protection

As Sandy illustrated, the greatest extreme
weather-related risk faced by New York City is
storm surge, the effects of which are likely to
increase given current projections of sea level
rise. Going forward, it is anticipated that climate
change will render coastal regions of the city,
including Southern Manhattan, even more
vulnerable to these risks.

While it is impossible to eliminate the chance of
flooding in coastal areas, the City will seek to
reduce its frequency and effects-mitigating the
impacts of sea level rise, storm waves including
erosion, and inundation on the coastline of the
city generally and Southern Manhattan in partic-
ular. Among the strategies that the City will use
to achieve these goals will be the following: in-
creasing coastal edge elevations; minimizing up-
land Wave zones; protecting against storm
surge; and improving coastal design and-gover-
nance. When evaluating coastal protection,
other priorities including navigation and ongoing
efforts to improve water quality and natural habi-
tats also will be considered prior to implementa-
tion, where appropriate.

The initiatives described below provide impor-
tant examples of how the City intends to ad-
vance its coastal protection agenda citywide.
These initiatives will have a significant positive
impact on the residents, businesses, and
nonprofits of Southern Manhattan. Taken to-
gether, when completed, the first three coastal
protection initiatives described below would

provide enhanced protection for over 750 build-
ings representing nearly 27,000 housing units
as well as many businesses and much of the
critical infrastructure in Southern Manhattan.

For a full explanation of the following initiatives
and a complete description of the City's com-
prehensive coastal protection plan, please refer
to Chapter 3 (Coastal Protection).

Coastal Protection Initiative 6
Raise bulkheads in low-lying
neighborhoods to minimize inland
tidal flooding

Bulkheads provide the first line of defense
against flooding in many neighborhoods, in-
cluding Southern Manhattan, but throughout
the city, many bulkheads are built to an eleva-
tion that may be insufficient given the latest
projections of sea level rise by 2050. Subject to
available funding, the City, therefore, will launch
a program to raise bulkheads and other shore-
line structures across the five boroughs in low-
lying areas most at risk of daily or weekly tidal
flooding, a phenomenon that could impact
parts of Southern Manhattan's shoreline by the
2050s. The Mayor's Office of Long-Term Plan-
ning and Sustainability (OLTPS) will work with
the New York City Economic Development Cor-
poration (NYCEDC) to manage this program, to
begin implementation in 2013, in conjunction
with the new citywide waterfront inspections
program described in Chapter 3.

Coastal Protection Initiative 21
Install an integrated flood protection
system in Lower Manhattan, including
the Lower East Side

Manhattan's East River edge from the Brooklyn
Bridge up through the Lower East Side suffered
the most extensive inland flooding in Southern
Manhattan. The area, which includes parts of Chi-
natown and the Lower East Side, is already in the
1 00-year floodplain and the vulnerability of the
area is expected to grow as the climate changes.

This area includes not only a very large residen-
tial population (70,000 people), but also a resi-
dential population that lives at among the

.highest densities in the United States (138 peo-
ple per acre, versus a citywide average of 42
people per acre and 89 people per acre in the
rest of Southern Manhattan). The area'is also
home to the largest number of low- and moder-
ate-income households in Southern Manhattan,
with over 9,000 NYCHA housing units alone.
Meanwhile, critical infrastructure located in the
area, which if compromised, could have city-
wide impacts. These assets include support
structures for the subway system, Con Edison
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substations, a DEP pumping station, and the
FDR Drive.

Subject to available funding, the City, therefore,
will install the first phase of what is intended
eventually to be an integrated flood protection
system for all of Southern Manhattan, along the
coast of the Lower East Side and Chinatown. This
system will be composed of permanent features,
temporary features, landscaping improvements,
and drainage improvements to create a line of
protection that would be fully deployed only dur-
ing pre-storm conditions. The protection would
be designed to produce only a minimal impact
on, and generally to support, neighborhood fab-
ric during non-storm conditions. The expected
alignment of this first phase would start north of
the Brooklyn Bridge and continue north along
South Street to approximately East 14th Street.
The goal is for design work on this first phase to
begin in 2014, with completion in 2016. (See ren-
dering: Conceptual Rendering of Lower East Side

Flood Protection System)

* In addition to the foregoing, the City also will
consider extending the first phase of this inte-
grated flood protection system south from the

alignment described above to Lower Manhat-
tan, including the Financial District. This is be-
cause, though the area contains a smaller and
less economically vulnerable residential popu-
lation and is less densely populated than the
Lower East Side and Chinatown, it is a major
hub of commercial activity for the region and,
like the Lower East Side and Chinatown, con-
tains vital infrastructure. Accordingly, the City
will work with the local community, including
the local business community and property
owners, to explore alternative private financing
sources for the aforementioned southern ex-
tension that could be leveraged to secure new
sources of public financing. Byway of example,
such private sources could include a modest
per-square-foot assessment on commercial
space that would be protected by this exten-
sion. When completed, the expected align-
ment of this extension would start at the
southern end of the system proposed for the
Lower East Side and Chinatown and would run
south along South Street to Battery Park, with
a small section running along West Street,
north of Battery Park City. If funding were iden-
tified, the timing for the southern extension
could be consistent with the schedule above.

Coastal Protection Initiative 22
Install an integrated flood
protection system at Hospital Row

Bellevue Hospital and neighboring healthcare
facilities flooded during Sandy and remain at
riskof flooding during extreme weather events
in the future. Subject to available funding, the
City, therefore, will install an integrated flood
protection system at Hospital Row north of
23rd Street in Manhattan. OLTPS will work with
multiple agencies to design and construct this
project. The expected alignment will be along
the service road of the FDR Drive, utilizing pas-
sive floodwalls and other localized measures
where appropriate to integrate the system. The
system will specifically enhance protection to
Bellevue Hospital, a critical trauma facility, and
could potentially integrate with existing plans
by neighboring facilities operated by New York
University and the Veterans Administration. The
goal is to complete design in 2014 with project
completion by 2016.

Beyond the priority coastal protection projects
described in Chapter 3, including those
summarized briefly above, the City is proposing
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additional coastal protection initiatives specific
to Southern Manhattan's vulnerabilities.

Southern Manhattan Initiative 1
Create an implementation plan and design
for an integrated flood protection system
for remaining Southern Manhattan areas

As described above, Sandy showed that the en-
tire shorefront of Southern Manhattan is vulner-
able to coastal flooding. This vulnerability is
expected to increase as the climate changes.
Subject to available funding, the City, therefore,
will create an implementation plan for an inte-
grated flood protection system to protect the
remainder of the Southern Manhattan shore-
front, outside of the first phase system de-
scribed above. The implementation plan and
design work will focus on Tribeca; the West Vil-
lage, Chelsea, Hudson Yards, Stuyvesant Town,
and Kips Bay. The intent is for the entirety of the
system (first and subsequent phases) to be
fully integrated.

Southern Manhattan Initiative 2
Conduct a study for a multi-purpose levee
along Lower Manhattan's eastern edge to
address coastal floodingand create eco-
nomic development opportunities

The eastern edge of Lower Manhattan, partic-
ularly from the Battery north to Chinatown, is

A STRONGER, MORE RESILIENT NEW YORK

one of the lowest-lying areas in Southern Man-
hattan and is, therefore, subject to flooding.
This vulnerability, demonstrated during Sandy,
is likely to get worse as the climate changes.
Though the integrated flood protection system
described above could provide substantial pro-
tection during extreme weather events, there
may need to be a longer-term approach that
not only could offer more permanent protec-
tion, but also, overtime, could be self-financing.
Subject to available funding, the City, therefore,
will study the creation of a new multi-purpose
levee along the eastern edge of Lower Manhat-
tan from the Battery Maritime Building to Pier
35, which would provide protection against
multiple climate change-related threats, includ-
ing storm surge and sea level rise. This ap-
proach would provide the protective value of a
traditional levee while also providing new land
on which commercial and residential buildings
could be constructed, both to accommodate
the City's growth and to help finance.the
construction of the multi-purpose levee. The
intention would be for this new East River
neighborhood to serve much the same function
as Battery Park City does along the Hudson
River. (See rendering: Conceptual Rendering of
Lower Manhattan Multi-Purpose Levee)

The multi-purpose levee to be studied could ex-
tend from the current East River shoreline out to
the existing pierhead line, with the levee's eleva-
tion to be determined by current floodplain data,
adjusted for expected sea level rise well beyond

2050. Such a protection system would be a major
change to the coastal edge and require consid-
eration of water quality, the river ecology, and in-
tegration into the existing urban fabric. The
study will, therefore, have to explore integrating
existing waterfront uses-such as Pier 17, the
South Street Seaport Museum vessels, the heli-
port, and the Pier 11 ferry slips-into the design
of the levee. Additionally, the study will explore
the opportunities for reimaging the FDR Drive in
the area to improve access to the waterfront and
the new development area. Yet another compo-
nent of the study will be an investigation of the
potential to coordinate the construction of the
levee with the extension of the Second Avenue
Subway to its intended terminus at Hanover
Square and Water Street. The goal is for NYCEDC
to launch this study in 2013.

Buildings

C

C

The city's buildings give physical form to New York.
As Sandy demonstrated, however, the building
stock citywide, including in Southern Manhattan,
is highly vulnerable to extreme weather events-
a vulnerability that is expected to increase in the
future. While the coastal protection measures out-
lined above are designed to reduce the effects of
sea level rise, storm surge, and wave action on the
city and the neighborhoods of Southern Manhat-
tan, these measures will not completely eliminate
those risks. They also will take time to design, fund,
and build. It is equally important, therefore, to sup-
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plement these measures by pursuing resiliency at
* the building level.

_)0 To achieve building-level resiliency, the City will
seekto protect structures in Southern Manhattan
and throughout the five boroughs against a spec-
trum of-climate risks, including not only flooding
but also high winds and other extreme events.
Among the strategies that the City will use to
achieve these goals will be to construct new
buildings to the highest resiliency standards and
retrofit as many existing buildings as possible so
that they will be significantly better prepared to
handle the impacts of extreme weather events.

The initiatives described below provide impor-
tant examples of how the City intends to ad-
vance building resiliency citywide. These
initiatives will have a positive impact on the res-
idents, businesses, and nonprofits of Southern
Manhattan. For a full explanation of the follow-
ing initiatives and a complete description of the
City's five-borough building resiliency plan,
please refer to Chapter 4 (Buildings).

Buildings Initiative 1
Improve regulations for flood resiliency
of new and substantially improved
buildings in the 100-year floodplain

• Though buildings constructed to modern Con-
struction Codes generally performed well in
Sandy, given the increasing risk of flooding that
is likely with climate change, modifications are
warranted. The City, therefore, will seek to amend
the Construction Codes and Zoning Resolution to
provide for strengthened requirements that will,
among other things, improve the design of new
buildings through the application of appropriate
resiliency measures that are calibrated to the
best floodplain data available over time and that
critical building systems are better-protected
from flood risks. In 2013, the City-through
OLTPS-will seek to implement these code
changes and the Department of City. Planning
(DCP) will continue to take zoning changes
through the public review process, with the goal
of adoption before the end of the year. if
adopted, they will improve resiliency for the sig-
nificant amount of mixed-use development likely
to take place within the 100-year floodplain over
time throughout Southern Manhattan.

Buildings Initiative 2
Rebuild and repair housing units
destroyed and substantially damaged
by Sandy

Roughly 23,000 private residential buildings en-

compassing nearly 70,000 housing units were
damaged or destroyed during Sandy. Subject to
available funding, the City, therefore, through

the Mayor's Office of Housing Recovery Opera-
tions (HRO), will provide financial and other as-
sistance to owners of residential properties that
were destroyed or substantially damaged dur-
ing Sandy, including approximately 30 residen-
tial buildings encompassing approximately 400
housing units in Southern Manhattan. To ad7
dress the damages sustained and to more effec-
tively prepare these significantly damaged
buildings for future storm events, the City either
will assist owners or, in limited cases meeting
City criteria, will facilitate the acquisition of prop-
erties by new owners whom it will assist, in re-
building and substantially improving these
properties based on the best floodplain data
available over time. Additionally, the City is seek-
ing to incorporate resiliency measures into ap-
proximately 500 to 600 multifamily properties
that sustained minor damage including many
publicly assisted buildings properties such as
those developed pursuant to the Mitchell-Lama
program and other affordable housing pro-
grams. The City, therefore, will support the
retrofit of these publicly-assisted buildings, such
as those developed pursuant to Mitchell-Lama
and other affordable housing programs.

Buildings Initiative 3
Study and implement zoning changes to
encourage retrofits of existing buildings
and construction of new resilient
buildings in the 100-year floodplain

The City, through DCP, will undertake a series of
citywide and neighborhood-specific land use
studies to address key planning issues in se-
verely affected and vulnerable communities. As
part of these studies, the City will identify ways
to facilitate the voluntary construction of new,
more resilient building stock, and to encourage
voluntary retrofits of existing vulnerable build:
ings over time. To be undertaken in close con-
sultation with local residents, elected officials,
and other community stakeholders, these land
use studies will focus on the challenges posed
by the combination of flood exposure of the ap-
plicable neighborhoods; the vulnerability of the
building types that are found in these neighbor-
hoods; and site conditions in these areas that
can make elevation or retrofit of vulnerable
buildings expensive or complicated.

In Southern Manhattan, DCP, will examine neigh-
borhoods with active-ground floor uses and
adaptation challenges, including retail and mixed-
use buildings in the greater Seaport area and in
the neighborhoods along the East River from the
East Village to Chinatown. Subject to available
funding, the goal is for DCP to commence these
studies in 2013. Thereafter, DCPwould move to
implement changes, if any, that it deems to be ap-
propriate, based on the results.

Buildings Initiative 5
Work with New York State to identify
eligible communities for the New York
Smart Home Buyout Program

The City will evaluate opportunities for collab-
oration with the State in connection with its
home buyout program, using an objective set
of criteria developed by the City, including ex-
treme vulnerability, consensus among a critical
mass of contiguous local residents, and other
relevant factors. It is anticipated that these cri-
teria will be met in a limited number of areas
citywide. As of the writing of this report, no
areas have been identified for this program in
Southern Manhattan.

Buildings Initiative 6
Amend theBuilding Code and
complete studies to strengthen wind
resiliency for new and substantially
improved buildings

As noted above, buildings constructed to mod-
ern Building Code standards generally per-
formed well during Sandy. Sandy, however,
brought relatively weak winds, compared to
other hurricanes. Given the possibility of more
frequent or intense wind events in the future,
modifications to the Building Code are war-
ranted. The City, therefore, through OLTPS will
seek to amend the Building Code to provide for
strengthened requirements so that new build-
ings citywide can meet enhanced standards for
wind resiliency. The City will further study
whether additional wind resiliency standards
should be required going forwvard. The amend-
ments will be submitted to the City Council for
adoption, and the study will commence, in 2013.

Buildings Initiative 7
Encourage existing buildings in the
100-year floodplain to adopt flood
resiliency measures through an incentive
program and targeted mandate

Even if every structure destroyed or damaged
by Sandy were rebuilt to the highest resiliency
standards, this Would still leave tens of thou-
sands of existing structures in the 100-year
floodplain vulnerablem-with more becoming
vulnerable as the climate changes. Subject to
available funding, the City, therefore, will launch
a $1.2 billion program to provide incentives to
owners of existing buildings in the 100-year
floodplain to encourage them to make re-
siliency investments in those buildings. Of the
up to $1.2 billion available through the pro-
gram, the City will reserve up to $100 million for
1 - to 3-family homes, up to $500 million for dis-
tribution across the five boroughs based on
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each borough's share of vulnerable buildings
citywide, and $100 million for affordable hous-
ing developments. The City also will mandate
that large buildings (those with seven or more
stories that are more than 300,000 square feet
in size) undertake certain flood resiliency invest-
ments by 2030. if the City consistently achieves
its stated goal of encouraging significant re-
siliency retrofit investments for the vast major-
ity of the built floor area in the 100-year
floodplain in the five boroughs, over 30,000
housing units encompassing approximately 90
million square feet of built space in Southern
Manhattan would, over time, be made mean-
ingfully less vulnerable. The goal is to launch
these programs in 2013.

Buildings Initiative 8
Establish Community Design Centers
to assist property owners in developing
design solutions for reconstruction and
retrofitting, and connect them to
available City programs

The City, through HRO, will establish Community
Design Centers in neighborhoods across the city,
potentially including Southern Manhattan, to as-
sist property owners in developing design solu-
tions for reconstruction and retrofitting, and
connect them to available City programs. The
Centers would be managed by the City-
through agencies such as HRO, HPD, DOB, DCP,
and NYCEDC-with support from local partners.

Buildings Initiative 9
Retrofit public housing units damaged
by Sandy and increase future resiliency
of public housing

During Sandy, public housing developments
owned and operated by NYCHA suffered signif-
icant damage throughout the city. Still more
were not impacted by Sandy but remain vulner-
able to extreme weather, with even more likely
to become vulnerable as the climate changes.
The City, therefore, will through NYCHA, repair
public housing developments across the City
that were damaged by Sandy, incorporating
new flood resiliency measures. In Southern
Manhattan, 84 buildings containing nearly
10,000 units will be repaired. NYCHA also will
undertake a planning process to identify addi-
tional resiliency investments in developments
that are vulnerable to weather-related events,
even if they were unaffected by Sandy. In South-
ern Manhattan, NYCHA, subject to available
funding, is evaluating resiliency investments,
subject to available funding, in 12 buildings con-
taining over 850 additional units.

Buildings Initiative 10
Launch a sales tax abatement program
for flood resiliency in industrial buildings

As Sandy demonstrated, many industrial build-
ings are vulnerable to extreme weather, with
more likely to become vulnerable as the climate
changes. However, many industrial buildings
operate on thin margins making it challenging
to invest in resiliency. The City, through the New
York City Industrial Development Agency (NY-
CIDA), therefore, will launch a $10 million pro-
gram to provide incentives to owners of
industrial buildings to encourage them to make
resiliency investments in those buildings. The
program will prioritize 1- to 2-story buildings
with more than four feet between their actual
ground elevation and the applicable BFE. In
Southern Manhattan, approximately 27 indus-
trial buildings with over 2 million square feet of
floor area will be eligible for this program. This
program will be launched in 2013.

Buildings Initiative 11
Launch a competition to increase flood
resiliency in building systems

Many existing strategies for improving re-
siliency in buildings are either imperfect, expen-
sive, or a combination of both. The City,
through NYCEDC, therefore, will launch an ap-
proximately $40 million Resiliency Technologies
Competition using allocated Community Devel-
opment Block Grant (CDBG) funding to encour-
age the development, deployment, and testing
of new resiliency technologies for building sys-
tems. In Southern Manhattan, 1,610 buildings
will be eligible to benefit from this competition.
The program will be launched in 2013.

Buildings Initiative 12
Clarify regulations relating to the
retrofit of landmarked structures in
the 100-year floodplain

The City, through the Landmarks Preservation
Commission, will clarify the Commission's reg-
ulations to assist owners of landmarked build-
ings and properties in landmarked districts in
the 100-year floodplain who are contemplating
retrofit projects. In Southern Manhattan, there
are over 170 landmarked buildings in the flood-
plain, including buildings in portions of 19 his-
toric districts. The Commission will issue its
clarifying regulations in 2013.

Buildings Initiative 13
Amend the Building Code to improve
wind resiliency for existing buildings and
complete studies of potential retrofits

As noted above, given the possibility for more
frequent intense wind events in the future,
modifications to the Building Code are war-
ranted. The City, therefore, through OLTPS, will
seek to amend the Building Code and expand
the existing DOB Faacade Inspection Safety Pro-
gram for high-rise buildings to include rooftop
structures and equipment. The City will further
study whether additional wind resiliency stan-
dards are required going forward. These
amendments will be submitted to the City
Council for adoption and the study will com-
mence in 2013.

Insurance
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Insurance can help provide residents and busi-
nesses with financial protection against losses
from climate change and other types of risks.
Sandy not only highlighted the importance of in-
surance, it also revealed that many New Yorkers
are exposed to flood losses, which are not cov-
ered in standard homeowners or small business
property insurance policies. Citywide, 95 percent
of homeowners carry homeowners insurance,
but when Sandy struck less than 50 percent of
residential buildings in the effective 100-year
floodplain had coverage through the National
Flood Insurance Program (NFIP), a Federal pro-
gram, administered by FEMA that provides flood
insurance to properties in participating commu-
nities like New York City. While larger properties,
in particular large commercial properties, tend to
purchase flood insurance through the private
market, NFIP is the primary source of flood insur-
ance for homeowners throughout the country.
Furthermore, Sandy drew attention to the signif-
icant cost increases in flood insurance that many
New Yorkers will soon face, resulting from recent
reforms to the NFIP as required by the Biggert-
Waters Flood Insurance Reform Act.

The City will use several strategies to encourage
more New Yorkers to seek coverage and to help
the NFIP meet the needs of policyholders city-
wide. Specifically, the City will work to: address
affordability issues for the most financially vul-
nerable policyholders; define mitigation meas-
ures that are feasible in an urban environment
such as the Southern Manhattan communities
and create commensurate premium credits to
lower the cost of insurance for property owners
who invest in these measures; encourage the
NFIP to expand pricing options (including op-
tions for higher deductibles) to give potential
policyholders more flexibility to make choices
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about coverage; and launch efforts to improve.O consumer awareness, to help policyholders
make informed choices. The initiatives de-

) scribed below are important examples of how
the City will advance these strategies. These ini-
tiatives will have a positive impact on the resi-
dents, small, businesses and nonprofits in this
community. For a full explanation of the follow-
ing initiatives and a complete description of the
City's five-borough insurance reform plan,
please refer to Chapter 5 (Insurance).

Insurance Initiative 1
Support Federal efforts to address
affordability issues related to reform
of the NFIP

The City will call on FEMA to work with the Na-
tional Academy of Sciences to complete the
study of flood insurance affordability, as re-
quired under the Biggert-Waters Act. The City
will urge its. Federal government partners to
comply with this provision of the Act and take
swift action to enact the recommendations.

Insurance Initiative 4
Call on FEMA to develop mitigation
credits for resiliency measures

The NFIP provides few incentives for property
D ~owners to protect their buildings from flood

damage and reduce their premiums, other than.
by elevating their buildings-actually lifting
structures abov.e flood elevation levels. In an
urban environment such as Southern Manhat-
tan, for a variety of reasons, elevation can be
impractical, undesirable, and/or economically
infeasible. Fortunately, other mitigation options
are available. The City, therefore, will call upon
FEMA to provide appropriate premium credits
for mitigation measures other than elevation.

Insurance Initiative 6
Call on FEMA to allow residential
policyholders to select
higher deductibles

Flexible pricing options can encourage more.
people, especially those not required to carry
insurance, to purchase insurance coverage that
suits their needs. A higher-deductible option
can substantially reduce premium costs to po.l-
icyholders while remaining truly risk-based..
Currently under the NFIP,. deductibles up to
$50,000 are allowed for commercial policies,:
but resid~ntial policiesare .limitd to a maxi-.
mum deductible of $5,000. The City,.theriefore,
will call upon FEMA to allow homeowners that
are not required to carry NFIP.policies to pur-

* chase high-deductible policies that will protect
them from catastrophic loss; initial estimates in-
cdicate that doing so could reduce insuranice
premiums by about half.

Critical Infrastructure

A resilient New York requires protection of its
critical services and systems from extreme
weather events and the impacts of climate
change. This infrastructure includes the city's
Utilities andliquid fuel system,- its hos-pita!s and
other healthcare facilities, telecommunications
network, transportation system, parks, waste-
water treatment and drainage systems, as well
as other critical networks-all vital to keeping
the city, including Southern Manhattan, running.

Utilities

The city's electric, natural gas, and steam sys-
tems are essential to everyday life in areas
throughout the five boroughs, including South-
ern Manhattan. As Sandy proved, however,
these systems are highly vulnerable to extreme
weather events, with 800,000 customers losing
electricity and 80,000 customers losing natural
gas service during Sandy across the City, includ-
ing approximately 230,000 that lost electricity
service in the borough of Manhattan. This vul-
nerability will only grow as the climate changes;

Among the strategies that the City will use to
address these challenges for residents of
Southern Manhattan and other parts of the city
will be to: call for risk-based analysis of low-
probability but high-impact weather events to
be incorporated into utility regulation and in-
vestment decision-making; call for capital in-
vestments that harden energy. infrastructure
and make systems more flexible in responding
to disruptions and managing demand; and bet-
ter diversify the city's sources of energy. The ini-
tiatives described below provide important
examples of how the City intends to advance
utilities resiliencycityWide. These initiatives will
have a positive impact on the residents, busi-
nesses, and nonprofits of Southern Manhattan.
For a full explanatioh of the following initiatives
and a complete description of the City's five-
borough utilities resiliency plan, please refer to
Chapter 6 (Utilities).

Utilities Initiative 5
Work with utilities and the Public
Service Commission (PSC) to harden key
electric transmission and distribution
infrastructure against flooding

Various transmission substations, distribution
sbstatio.ns, Utility tunnels, and underground
equipment in the city ae at risk'of flooding dur-
ing extremre weather, including 5 substations in
Southern Manhattan. For. examnple, 40 percent
of transmission substations are in fhfe 0l-year

floodplain today, and 67 percent are likely to be
in the 100-year floodplain by the 2050s. The
City, through OLTPS, will work with Con Edison
and the Long Island Power Authority (LIPA) to
prioritize these assets based on their roles in
system reliability and to harden them as appro7
priate. This effort will begin in 2013- .... -
Utilities Initiative 7
Work with utilities, regulators, and gas
pipeline operators to harden the natural
gas system against flooding

Although the city's high-pressure gas transmis-
sion system performed relatively well during
Sandy, there were instances where remote op-
eration of parts of the system failed. Addition-
ally, the distribution system had localized
outages due to water infiltration. Seeking to
limit the compromising effects of future floods
on both the system's backbone and the ability
of Con Edison and National Grid to control and.
monitor the system, the City, through OLTPS,.
will work with the PSC, Con Edison, and Na-
tional Grid to harden control equipment against
flooding. In addition, the City will call upon Con
Edison and National Grid to take steps to pre-
vent water from infiltrating its gas pipes. This.ef-
fort will begin in 2013.

Utilities Initiative 8
Work with steam plant operators and
the PSC to harden steam plants
against flooding

Many buildings within Southern Manhattan-
including critical hospitals-rely upon Con Edi-
son steam service for heating and cooling. All
of the plants providing this steam are in existing
floodplains and are also vulnerable to..non-
floodirelated power outages. The City, therem
fore, will call upon Con Edison and the PSC to
increase the resiliency of these plants by taking
flood-protection measures, including adding
floodwalls, sealing building perimeters, raising
equipment, and installing flood-protected back:
up generators at each plant (to allow Con Edi-
son to continue to deliver steam even during
power outages).

Utilities Initiative 12
• Work with utilities and regulators to
minimize electric outages in areas not
directly affected by climate impacts.

Coastal flooding typically requires the shutdown
of electrical feeder. circuits that could potentially
.be exposed to floodwaters. 'In dense areas such.
as Southern Manhattan, this affects thbusands
of customers not directly in the floodplain. To re-
duce 'the incidence of these So-called sympa-
thetic outages, the City will work- with the
utilities to design and !mplement new network
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boundaries. In Southern Manhattan for exam-
ple, had the network been configured in this
manner, New York Downtown Hospital, which is
outside of the flood zone, may have been able
to avoid preemptive outages and thus the need
to evacuate in advance of Sandy. In Southern
Manhattan, a particular focus should be on hos-
pitals and other critical facilities.

Utilities Initiative 14
Work with utilities and regulators to
speed up service restoration for critical
customers via system configuration

After extreme weather events, electric utilities
may not be able to restore electrical circuits
until all damaged customer equipment in an ap-
plicable area is repaired or replaced. For critical
customers, this can mean a delay in the restora-
tion of service even if that customer's own
equipment is functional. The City, therefore, will
work with Con Edison and LIPA to identify cost-
effective ways to isolate critical customers, in-
stalling switches and other equipment along
feeders that supply them.

Utilities Initiative 21
Work with public and private partners
to scale up distributed generation (DG),
including microgrids

The city's DG systems, including microgrids,
have the potential for significant expansion-
but are constrained by regulations, financing
challenges, and lack of information. The City,
through OLTPS and the New York City Distrib-
uted Generation Collaborative--a stakeholder
group convened by the City in 2012-will con-
tinue efforts to achieve a PlaNYC goal of in-
stalling 800 megawatts of DG citywide by 2030.
These efforts will include reform of PSC tariffs
and other regulatory changes, expansion of
low-cost financing, and provision of technical
assistance to property owners and developers.
This ongoing effort will continue in 2013.

Liquid Fuels

The liquid fuels supply chain is essential for
everyday life throughout the five boroughs, in-
cluding in Southern Manhattan. Sandy demon-
strated the vulnerability of this system to
extreme weather events. In the aftermath of
Sandy, citywide-and particularly in Southern
Manhattan-there were long lines at gas sta-
tions and other challenges for drivers, including
emergency responders. The vulnerability of this
system will only grow as the climate changes.
Among the strategies that the City will use to ad-
dress these challenges for residents of Southern
Manhattan and other parts of the city will be to:
develop a strategy for the hardening of liquid fuel
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infrastructure along the supply chain; increase re-
dundancy and fuel supply flexibility; and increase
supply availability for vehicles critical to the city's
infrastructure, safety, and recovery from signifi-
cant weather events. The initiatives described
below provide important examples of how the
City intends to advance its liquid fuel resiliency
agenda citywide. These initiatives will have a pos-
itive impact on the residents, businesses, and
nonprofits of Southern Manhattan. For a full ex-
planation of the following initiatives and a com-
plete description of the City's five-borough liquid
fuels resiliency plan, please refer to Chapter 7
(Liquid Fuels).

Liquid Fuels Initiative 1
Call on the Federal government to
convene a regional working group to
develop a fuel infrastructure
hardening strategy

The fuel supply shortage after Sandy was
caused mainly by damage to infrastructure in
New Jersey and other states, where the City
and State of New York have no regulatory or
legislative authority or oversight. The City,
through OLTPS, will call on the Federal Hurri-
cane Sandy Rebuilding Task Force and the
United States Department of Energy to con-
vene regional stakeholders to develop a strat-
egy for hardening key infrastructure against
future extreme weather. This effort will be
launched in 2013.

Liquid Fuels Initiative 4
Work with New York State to provide
incentives for the hardening of gas
stations to withstand extreme
weather events

New York State's 2013-2014 budget required
that certain retail fuel stations invest in equip-
ment that would allow them to connect genera-
tors quickly in the event of a power loss, and
enter into supply contracts for emergency gen-
erators. The City, through OLTPS, will support the
State in the design and implementation of this
generator program, an effort that will include
working with the New York State Energy Re-
search and Development Authority (NYSERDA) to
develop an incentive program to minimize the fi-
nancial impact of the requirements on the busi-
nesses involved. In addition, OLTPS will workwith
the State to develop incentives to encourage re-
tail fuel stations to implement resiliency meas-
ures other than back-up power capability.This
effort will be launched in 2013.

Liquid Fuels Initiative 5
Enable a subset of gas stations and
terminals to have access to backup
generators in case of widespread
power outages

Gas stations are vulnerable to widespread
power outages resulting from extreme weather
events, which could prevent them from dis-
pensing fuel. In New York State's 2013-2014
budget, NYSERDA was directed to develop a
generator pool program for gas stations. The
City, through its Office of Emergency Manage-
ment (OEM), will work with NYSERDA, FEMA,
and the USACE in 2013 and beyond to develop
such a pool and to create a pre-event position-
ing plan to enable the ready deployment of gen-
erators to impacted areas in the wake of a
disaster.

Liquid Fuels Initiative 8
Develop a package of City, State, and
Federal regulatory actions to address
liquid fuel shortages during emergencies

Various regulations relating to the transporta-
tion and consumption of fuels in New York City
limit the flexibility of the market to respond to
disruptions, including following extreme
weather events. The City, through OEM, will
work with the State and Federal governments
to prepare an "off-the-shelf" package of regula-
tory measures for use in the event of a liquid
fuels shortage to allow supply-demand imbal-
ances in the fuel supply to be mitigated more
quickly. This effort will be launched in 2013.

Liquid Fuels Initiative 9
Harden municipal fueling stations and
enhance mobile fueling capability to
support both City government and
critical fleets

The City must be able to respond quickly to a
fuel supply disruption, providing continuous fu-

eling to vehicles that are critical for emergency
response, infrastructure rebuilding, and disas-
ter relief. The City, through the Department of
Citywide Administrative Services (DCAS), will
procure fuel trucks, generators, light towers,
forldifts, and water pumps to permit the City to
put in place emergency fueling operations im-
mediately following a disruption in the fuel sup-
ply chain. DCAS also will issue a Request for
Expressions of Interest (RFEI) to potential sup-
pliers of liquid fuels to evaluate options for.
sourcing such fuel during emergencies. The
procurement effort will be launched in 2013,
with the RFEI to follow in 2014.

ec

C

C

C

*W

C

C

C

C

0
C



Healthcare

The city's healthcare system is critical to the well-
being of New Yorkers throughout the five bor-
oughs, including in Southern Manhattan. This
system is also a major economic engine for the
city as a whole. This is especially true for South--
ern Manhattan, with four hospitals, several nurs-
ing homes and adult care facilities, and a network
of community-based facilities, doctors' offices,
and pharmacies support the local area. Sandy ex-
posed this system's vulnerabilities, which are ex-
pected to grow as the climate changes.

Among the strategies that the City will use to
address these challenges for residents of
Southem Manhattan and other parts of the city
will be to: build new hospitals, nursing homes,
and adult care facilities to higher resiliency stan-
dards and harden existing facilities to protect
critical systems; seek to keep lines of commu-
nication open between patients and providers,
even during extreme weather events; and en-
able community-based providers to reopen
quickly after a disaster. The initiatives described
below provide important examples of how the
City intends to advance its healthcare resiliency
agenda citywide. These initiatives will have a
positive impact on the residents, and health-
care providers of Southern Manhattan. For a full

Dl• explanation of the following initiatives and a
complete description of the City's five-borough
healthcare resiliency plan, please refer to Chap-
ter 8 (Healthcare).

Healthcare Initiative 2
Require the retrofitting of existing
hospitals in floodplains

Many existing hospital buildings in the flood-
plain remain vulnerable to the impact of storm
surge, with more likely to become vulnerable as
the climate changes. The City, through OLTPS,
therefore, will seek to amend the Construction
Code to require existing hospital buildings. in
the 500-year floodplain-including Bellevue
Hospital, New York University's Langohe Med-
ical Center, and voluntarily the Veterans Adrnin-
istration Hospita[-to meet by 2030-a subset of
the amended Construction Codestandards for
flood-resistant design. To minirmize the risk of
emergency/ evacuations and extended ClO-
sures, these hospitals will be required to pro-
tect their electrical equipment, emergency
power system, and domestic water pumps to
the 500-year flood elevation. These hospitals
also will be required to install backup air-condi-
tioning service for inpatient care areas in case
of utility outages, pre-connections for tempo-
rary boilers and chillers if primary equipment is
not elevated, and'pre-connections for external.
generators as a backup power source. These fa-
cilities alreadyhave begun exploring a number

of these and other flood mitigation measures
as part of their post-Sandy rebuilding process.
OLTPS will propose these requirements to the
City Council in 2013.

Healthcare Initiative 3
Support HHC's, efforts to protect
public hospital emergency departments
from flooding

Emergency departments (EDs) are critical
points for patients in need of hospital services,
and at three public hospitals citywide-includ-
ing Bellevue which has the only designated re-
gional trauma center below 68th Street-EDs
are at risk of flooding due to storm surge. Sub-
ject to available funding, the City, therefore,
through HHC, will invest in measures to flood-
protect vulnerable EDs so they can remain avail-
able to provide care during extreme weather
events. The. goal is for this effort to begin
in 2013.

Healthcare Initiative 4
Improve design and construction of new
nursing homes and adult care facilities

New nursing homes and adult care facilities are
at risk of power failures due to storm surge,-
which could result in patient evacuations. The
City, through OLTPS, therefore, will seek to
amend the Construction Codes to require that
new facilities are constructed with additional rem
siliency measures for their emergency power
systems. New nursing homes also will be re-
quired to have emergency generators and elec-
trical pre-connections for external stand-by
generators. Adult care facilities will be required
to install either emergency generators that are
adequately protected or pre-connections to ex-
ternal stand-by generators. OLTPS will propose
these requirements to the City Council in 2013.

Healthcare Initiative 5
Require retrofitting of nursing homes
in floodplains

Many existing nursinghome facilities in the five
boroughs are vulnerable to storm surge-a vul-
nerability that will on.ly. grow as the clirmate
changes. The City, through OLTPS, thereforee,
will seek to amend the.Construction Codes to
require nursing homes in the 100-year flood-
plain to.meet standards for the protection of
electrical equipment, emergency power.sys-
tems, and domestic water pumps (if applicable)
by 2030. These systems will be protected to the
100-year flood elevation, in accordance with
specifications already in; the Construction
Codes, and will help enable patients to shelter
in place safely. ýre oc-cupy quickly- after a
storm. OLTPS will propose these requirements
to the City Council in 2013.

Healthcare Initiative 6
Require retrofitting of adult care facilities
in floodplains

Nineteen adult care facilities in the city are vul-
nerable to storm surge, including one in South-
ern Manhattan. The City, through OLTPS, will
seek to amend the Construction Codes to re-
quire existing adult care facilities located in the
floodplain to elevate or protect their electrical
equipment to the 100-year flood elevation by
2030, in accordance with the specifications in
the Construction Codes. In addition, the City
will seek to require these providers to have ei-
ther emergency generators that are adequately
protected or electrical pre-connections to ex-
ternal generators. OLTPS will propose these re-
quirements to the City Council in 2013.

Healthcare Initiative 7
Support nursing homes and adult care
facilities with mitigation grants and loans

The primary challenge for most nursing homes
and adult care facilities in implementing mitiga-
tion measures is obtaining financing. Subject
to available funding, the City, through NYCEDC
and the New York City Department of Health
and Mental Hygiene (DOHMH), therefore, will
administer competitive grants and subsidized
loans to assist providers with mandated retrofit
projects. The goal is for NYCEDC and DOHMH
to launch the program When the proposed Con-
struction Code amendments applicable to nurs-
ing homes and adult care facdlities proposed in
this report go into effect, likely in 2013.

Healthcare Initiative 8
Increase the air conditioning capacity of
nursing homes and adult care facilities

Nursing homes and adult care facilit ies typically
do not have enough emergency power capacity
to run their air conditioning systems following
the loss of power. This could *cause some
providers to evacuate during power outages
that occur during hot summer months. The
City, will offer sales tax waivers totaling $3 mil-
lion city wide to assist eligible nursing homes
and adult care facilities that install emergency
power solutions for air conditioning systems

Healthcare Initiative 9
Harden primary care and mental
health clinics.

in communities such as Southern Manhattan
that are at risk of extensive flooding during ex-
treme weather events, primary care and merital.
health Services may be compromised for weeks
after a disaster due to extended -facility clow
sures' Subject to available funding, the City,
through DOHMH and a fiscal intermediary,
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therefore, will administer a competitive financ-
ing program to harden large clinics providing
primary care and mental health services in
Southern Manhattan and other high-need com-
munities. The program will include grants and
interest-free loans for capital investments that
enable faster recovery of services-for exam-
ple, installation of emergency power systems,
protection of other critical building systems,
and wet flood-proofing of facilities. The goal is
for this effort to be launched in late 2013 or
early 2014.

Healthcare Initiative 10
Improve pharmacies' power resiliency

Pharmacies dispense life-saving medicines es-
sential for those with chronic conditions. How-
ever, without power, pharmacists cannot
access the necessary patient records or insur-
ance information to dispense these medicines.
The City, through DOHMH, will work with phar-
macies to improve their ability to leverage gen-
erators for power resiliency and address their
other emergency preparedness needs includ-
ing the launch of an emergency preparedness
website for pharmacies. This effort already has
begun and will continue throughout 2013.

Healthcare Initiative 11
Encourage telecommunications resiliency
in the healthcare system

In the aftermath of a disaster, it is important
that New Yorkers be able to speak to their doc-
tors for guidance on needed medical care. The
City, through DOHMH, therefore, will develop a
best practice guide and outreach plan to help
community-based providers understand the im-
portance of telecommunications resiliency. Re-
siliency solutions could include using back-up
phone systems (such as a remote answering
service that would not be affected by local
weather hazards), Voice over Internet Protocol
(VoIP) technology that allows office phone lines
to be used off-site, and pre-disaster planning to
inform patients of available emergency phone
numbers. This effort will begin in 2013.

Healthcare Initiative 12
Encourage electronic health
record-keeping

Doctors rely on patients' medical records to
provide and track care, but paper records may
be compromised or destroyed due to extreme
weather events. The City, through existing
DOHMH programs, therefore, will call upon
community-based providers located in the 100-
year floodplain and other disaster-prone areas
to implement electronic health records (EHR)
systems for resiliency. DOHMH's Primary Care
Information Project will sponsor initiatives to
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provide primary care and mental health
providers citywide with EHR technical assis-
tance. This effort will begin in 2013.

Telecommunications

The city's telecommunications system is essen-
tial to individuals and businesses throughout the
five boroughs, including in Southern Manhattan.
While this is true at all times, it is especially true
during emergencies. As Sandy demonstrated,
however, this system is highly vulnerable to ex-
treme weather events-precisely when
telecommunications are most needed. Citywide
and in Southern Manhattan, Sandy resulted in
outages to landlines and mobile service, as well
as to data service. The vulnerability of this sys-
tem likely will grow as the climate changes.

Among the strategies that the City will use to
address these challenges for residents, busi-
nesses and nonprofits of Southern Manhattan
and other parts of the city will be to: increase
accountability among providers to promote re-
siliency; use strengthened City regulatory pow-
ers and stronger relationships with providers to
enable rapid recovery after extreme weather
events; encourage hardening of facilities to re-
duce weather-related impacts; and increase re-
dundancy to reduce the impact of outages. The
initiatives described below provide important
examples of how the City intends to advance its
telecommunications resiliency agenda city-
wide. These initiatives will have a positive im-
pact on the residents, businesses, and
nonprofits of Southern Manhattan. For a full ex-
planation of the following initiatives and a com-
plete description of the City's five-borough
telecommunications resiliency plan, please
refer to Chapter 9 (Telecommunications).

Telecommunications Initiative I
Establish an office within the
Department of Information Technology
and Telecommunications (DoITT) to focus
on telecommunications regulation and
resiliency planning

While the City has regulatory authority over
some aspects of telecommunications service,
it has no entity focused broadly on ensuring the
resiliency of the public communications net-
works. The City, therefore, will form within
DoITT a new Planning and Resiliency Office
(PRO) that will have the resources needed to de-
velop, monitor, and enforce resiliency stan-.
dards, in close cooperation with State and
Federal regulators and providers. DoITT will.
launch the new office in 2013.

Telecommunications Initiative 2
Establish new resiliency requirements for
providers using scheduled renewals of
the City's franchise agreements

Flooding caused outages during Sandy in facil-
ities that did not follow the Federal Communi-
cation Commission's recommended best
practices for resiliency, including flood protec-
tion measures. The City, through DoITT, there-
fore, will encourage and enforce resiliency
standards for telecommunications providers
through the franchise renewal process and
through other agreements into which such
providers enter with the City. The City will also
seek to require standardized outage reporting
and publishing. DoITT will launch this effort in
2014, in advance of 2020 franchise renewals.

Transportation
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Without the city's expansive transportation sys-
tem, New York would grind to a halt. This was
illustrated starkly during Sandy when outages
occurred across the system during and imme-
diately following the storm. These outages se-
verely impacted the residents of Southern
Manhattan, which found themselves inaccessi-
ble and isolated by the shutdown of subway
and other public transit systems, as well as by
flooding on arterial and secondary roads. The
vulnerability of this system will only grow as the
climate changes.

Among the strategies that the City will use to ad-
dress these challenges for residents of Southern
Manhattan and other parts of the city will be to:
make the system more flexible and more re-
silient; protect critical elements of the system
from damage; and seek to maintain system op-
erations during extreme weather events; and,
following extreme events, to enable quick recov-
ery, while also putting in place plans for back-up
transportation options until regular service can
be restored. The initiatives described below pro-
vide important examples of how the City intends
to advance its transportation resiliency agenda
citywide. These initiatives will have a positive im-
pact on the residents, businesses, and honprof-
its of Southern Manhattan. For a full explanation
of the following initiatives and a complete
description of the City's five-borough
transportation resiliency plan, please refer to
Chapter 10 (Transportation).

Transportation Initiative 1
Reconstruct and resurface key streets
damaged by Sandy

Sandy's waves and flooding caused significant
damage to area roadways. The City, through
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NYCDOT, will reconstruct 60 lane-miles of
streets that were damaged severely, and will
repave approximately 500 lane-miles of streets

J with damaged surfaces. In Southern Manhat-
tan, this will include three linear miles of recon-
structed streets, primarily in Tribeca and the
West Village but also in Lower.Manhattanand
the Lower East Side. Wherever feasible, the re-
constructed streets also will include resiliency
features to prevent future damage. NYCDOT will
launch this initiative in 2013 with funding from
Federal and City sources.

Transportation Initiative 3
Elevate traffic signals and provide
backup electrical power

New York's traffic signals-and particularly the

controllers that operates these signals and
communicate with the NYCDOT Traffic Manage-
ment Center-are vulnerable to damage from
flooding as well as to power loss from various
extreme weather events. Accordingly, the City,
through NYCDOT, will raise controllers at ap-
proximately 500 intersections in flood-vulnera-
ble locations across the city, including in
Southern Manhattan. in tandem with this effort
to place electrical hardware above the 1 00-year
floodplain elevation, NYCDOT also will install
power inverters in approximately 500 NYPD ve-
hicles to allow these vehicles to provide backup
electrical power to critical traffic signals. This
effort will begin in 2013.

Transportation Initiative 4
Protect NYCDOT tunnels in Lower Manhat-

tan from flooding

The two tunnels controlled by NYCDOT in Lower
Manhattan--the Battery Park Underpass and the
West Street Tunnel--are Vulnerable to flooding
from both storm surge and heavy downpours.
This.vulnerability is likely to increase as the cli-
mate changes. The City, through NYCDOT, will,

therefore, evaluate a series of potential flood pro-
tection strategies at these two tunnels (including
installing permanent floodgates, raising en-
trances and ventilation structures, and using tem-
porary inflatable tunnel closure plugs) and,
subject to available funding, will implement the
most appropriate solution orSolutions within the
next three years.

Transportation Initiative 6
Protect Staten Island Ferry and
private ferry terminals from climate
change-related threats

To allow for quicker restoration of service on
* the Staten Island.Ferry, the East River Ferry, and

other ferry services, the City will use Federal.
Transit Administration Emergency Relief funds
to *construct physical improvements to. the-

floating infrastructure, loading bridges/gang-
ways, pilings, and piers at both the Whitehall
and Saint George ferry terminals and at addi-
tional ferry landings around the city including
Southern Manhattan. NYCDOT will launch this
investment immediately.

Transportation Initiative 8
Call on non-City transportation agencies
to implement strategies to address
climate change threats

Many non-City agencies that own and operate
critical portions of New York City's transporta-
tion system have already announced resiliency
and protection initiatives appropriate to their
system. Without such action, these critical fa-
cilities managed by these agencies will remain
vulnerable to damage and disruption from fu-
ture weather-related events. The City, there-
fore, will call on these agencies to implement
the initiatives that they have announced and
take additional steps to protect their major
transportation assets from climate change
threats and prepare for quick restoration fol-
lowing an extreme weather event. Assets that
may require hardening and/or preparation
measures in Southern Manhattan include: sub-
way stations and supporting elements in the
100-year floodplain; the PATH system; the Hugh
L. Carey Tunnel; the Queens Midtown Tunnel;
and the Holland Tunnel. The City will work with
these agencies to advance these plans in 20131

Transportation Initiative 9
Plan for temporary transitservices in the
event of subway system suspensions

When major portions of the subway system are
out of service, there simply is not sufficientca-
pacity in the rest of the transit network or the
roadway system to carry the increased volume
of commuters and other travelers. The City,
through NYCDOT, therefore, will work with the
MTA and other transportation partners to de-
velop and regularly update formal plans to pro-
vide temporary transportation services.in such
an event, including following extreme weather.
These services could take the form of tempo-
rary, high-capacity.."bus bridges" of the type im-
plemented during Sandy, linking, other
boroughs to. Manhattan (see Initiative 76,
below) or temporary point-to-point ferry serv-
ices, for example connecting coastal areas in
Manhattan and other boroughs to Lower Man-
hattan. This planning effort will begin in 2013.

Transportation Initiative 10
Identify critical transportation network
elements and improve transportation
responses to major events through
regular resiliency planning exercises

Many of the facilities critical to the City'sability
to respond effectively to a disaster are vulnera-
ble to disruption and damage during extreme
weather events, potentially impairing delivery
of emergency services and supplies, as well as
impairing the restoration of critical non-trans-
portation infrastructure and economic activity.
This vulnerability is expected to increase as the
climate changes. To respond better to a variety
of different possible transportation outage and
restoration scenarios, the City, through NYC-
DOT, will work with transportation agencies
around the region to identify the critical ele-
ments of the surface transportation network
that need to be available quickly following dif-
ferent types of events. The key tool to identify
these networks will be an ongoing series of de-
tailed and multi-disciplinary resiliency planning
exercises that will allow NYCDOT and its part-
ners to understand where resources need to be
focused before, during, and after an event. This
effort will begin in 2013.

Transportation Initiative 16
Expand the city's Select Bus
Service (SBS) network

Parts of the city lack subway access or have
slow and unreliable public transportation.. In
these areas, the City and the MTA have been
deploying SBS routes to improve general mobil-
ity. These routes can form the backbone of
high-capacity bus service in the event of major
subway outages, including following extreme
weather events. The City, through NYCDOT, will
work with the MTA to expandthe SBS network
significantly, building on a plan developed
jointly in 2010 and reinforced in the New York
State 2100 Report issued in January 2013: Im-
plementation of this plan has already begun in
areas, with additional new SBS identified for
Southern Manhattan.

Beyond the priority transportation resiliency proj-
ects described in Chapter 10, including those
summarized briefly above, the City is proposing
an additional transportation resiliency initiative
specific to the vulnerabilities of Southern Man-
hattan. This initiative is described below.
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Southern Manhattan Initiative 3
Construct physical enhancements to
Water Street

As the main vehicular corridor along the east-
ern edge of Lower Manhattan and a high-den-
sity district containing 19 million square feet of
office space (the leases for 15 percent of which
are scheduled to expire in the next two years)
and 2 million square feet of residential space,
Water Street is in need of significant
streetscape improvements. These improve-
ments would aim to improve both the roadway
itself and the pedestrian environment. To this
end, the City will implement both short-term
and long-term improvements to the roadway
and sidewalks along Water Street. NYCDOT will
begin to implement short-term improvements
along Water Street from Whitehall Plaza to Ful-
ton Street during the summer of 2013 including
new pedestrian-friendly sidewalk expansions
and crosswalks, new seating and lighting, and
new plazas in the public right of way. These
short-term improvements also will include new
and improved signage and wayfinding.

Upon completion of the short-term improve-
ments described above, NYCEDC, in partner-
ship with NYCDOT and the Alliance for
Downtown New York will commence design
work for a longer-term capital project for Water
Street. This project will build upon NYCDOT's
short-term improvements, creating permanent
vibrant and attractive pedestrian spaces, and
include sustainable and storm-resilient meas-
ures such as permeable paving and stormwater
retention treatments to absorb water during
heavy rain events. Once design is complete,
NYCEDC will lead the construction effort in
close coordination with NYCDOT. $20 million in
funding commitments are in-place from the City
and the Lower Manhattan Development Corpo-
ration (LMDC) for this project, the design of
which is expected to begin in 2013.

Parks

are able to survive weather-related events more
effectively and can act as stronger buffers for
adjacent communities; and pursue technolo-
gies and approaches that will enable the City to
monitor, analyze, and prepare the park system
for its many roles in an era of increasing
change. The initiatives described below provide
important examples of how the City intends to
advance its parks resiliency agenda citywide.
These initiatives will have a positive impact on
the residents, businesses, and nonprofits of
Southern Manhattan. For a full explanation of
the following initiatives and a complete descrip-
tion of the City's five-borough parks resiliency
plan, please refer to Chapter 11 (Parks).

Parks Initiative 2
Harden or otherwise modify shoreline
parks and adjacent roadways to protect
adjacent communities

Approximately 24 percent of DPR parks and
other open spaces are in the 100-year flood-
plain, which is expected to expand as sea levels
rise-including in areas where parks front resi-
dential and commercial districts. Subject to
available funding, the City, through DPR, will
study and identify mitigation strategies, includ-
ing cost-effective ways to use its park system to
protect adjacent neighborhoods and the parks
themselves. Strategies could include hardening
or elevating park infrastructure, construction of
levees or floodwalls to minimize flooding and
attenuate waves, and using flood-tolerant ma-
terials in the construction of parks. Target sites
in Southern Manhattan include East River Park,
Battery Park, and Hudson River Park. The goal
is to complete this study in 2014.

Parks Initiative 11
Improve the health and resiliency of the
city's urban forest

The city's forests and trees provide an array of
health and environmental benefits, but are vul-
nerable to a variety of climate change-related im-
pacts, inciuding storm surge, wind, and even
changes in average temperatures. Subject to
available funding, the City, through DPR, will un-
dertake a variety of efforts to protect trees-
whether located in natural areas and parks, or
along streets:, This would include adding forest
management.crews, identifying locations in which
to expand tree beds, and modifying regular tree in-
spection and pruning efforts to prioritize trees in
areas vulnerable to extreme weather events. The
goal is for DPR to launch this effort in 2013.

Water and Wastewater

ing millions of New Yorkers with safe drinking
water in all conditions, but also treating waste-

water to enable the area's waterways to remain
clean, while draining rainwater to minimize flood-
ing. Sandy demonstrated the system's vulnerabil-
ity to a whole host of weather-related threats,
ranging from surge and sea level rise, to heavy
downpours-threats that are expected to
worsen as the climate changes.

Among the strategies that the City will use to ad-
dress these challenges for residents of Southern
Manhattan and other parts of the city will be to:
protect wastewater facilities from storm surge;
improve and expand drainage infrastructure; and
promote redundancy and flexibility to make avail-
able a constant supply of high-quality drinking
water. The initiatives described below provide im-
portant examples of how the City intends to ad-
vance its water and wastewater resiliency
agenda citywide. These initiatives will have a pos-
itive impact on the residents, businesses, and
nonprofits of Southern Manhattan. For a full ex-
planation of the following initiatives and a com-
plete description of the City's five-borough water
and wastewater resiliency plan, please refer to
Chapter 12 (Water and Wastewater).

Water and Wastewater Initiative 1
Adopt a wastewater facility design stan-
dard for storm surge and sea level rise

Sandy damaged wastewater treatment plants
and pumping stations even though the design
of City wastewater facilities typically has taken
into account the highest historically recorded

water height of nearby water bodies or the
BFEs identified in FEMA maps. The City, there-
fore, will adopt ah increased level of protection
for design and construction of all wastewater
facilities based on the latest FEMA maps, mod-
ified to reflect sea level rise projections for the
2050s. DEP will adopt the new design guide-
lines in 2013.

Water and Wastewater Initiative 2
Harden pumping stations

Many of the city's pumping stations are located
in low-lying areas and are necessary to convey
wastewater and stormwater out of communities;
however, their location also increases their vul-
nerability to storm surge. Therefore, subject to
available funding, the City, through DEP, will retro-
fit these pumping stations to improve their re-
siliency. These retrofits will include raising or
flood-proofing critical equipment, constructing
barriers, and installing backup power supplies.
Preliminary estimates indicate that there are cur-
rently 58 at-risk pumping stations, of which sev-
eral . are already scheduled for. capital
improvements. DEP, subject to available funding,
will pursue implementation of resiliency projects
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During Sandy, it became clear that, in addition
to serving as neighborhood front yards and
recreation centers, in many places (including
Southern Manhattan), the City's parks serve as
the city's front line of defense when extreme
weather events hit, buffering adjacent neigh-
borhoods. As the climate changes, it will be
even more critical that the city's parks are able
to play all of these roles.

Among the strategies that the City will use to
address these challenges for residents of
Southern Manhattan and elsewhere in the City
will be to: strengthen city's parks so that they
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The city's water and wastewater system is one of
the most complex in the world, not only supply-
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in conjunction with repairs and planned capital.e work, and as appropriate based on the level ofrisk, historical flooding, and potential community
impacts, among other criteria. Among the pump-
ing stations to be considered for hardening are
two in Southern Manhattan. The goal is to begin
implementation in 2014..........

Water and Wastewater Initiative 3
Harden wastewater treatment plants

All 14 of the City's wastewater treatment facili-
ties are located along the waterfront and are
therefore at risk in the event of a coastal storm.
Subject to available funding, the City, through
DEP, will protect these critical treatment facili-
ties by raising or flood-proofing assets that are
critical to the treatment process, constructing
barriers, improving waterfront infrastructure,
or implementing redundancy measures to
avoid failure of these critical treatment systems.
DEP will target initially facilities that have been
identified as either most at-risk, or most likely
to create issues for adjacent communities and
waterways, based on the findings of an in-depth
study by DER The goal is for DEP to begin im-
plementation of adaptation measures for these
and other facilities in 2014 as part of repairs and
other planned capital projects.

Water and Wastewater Initiative 8
Reduce combined sewer overflows
(CSOs) with Green Infrastructure

As climate change brings increasing rainfall vol-
ume to the New York area, the city may also ex-
perience shifts in the frequency and volume of
CSOs..The City will continue to implement its
Green.infrastructure Plan and CSO Long7Term
Control Plans (LTCPs) to reduce such CSOs. For
this purpose, DEP, working with the DPR and
NYCDOT, will continue to pursue its plan to cap-
ture the first inch of runoff in 10 perdent of im-
pervious surfaces citywide by 2030. At the
same time, DEP also will continue to develop
LTCPs to evaluate long-term solutions to reduce
CSbs and improve water quality in New York
City's waterways. DEP will issue 10 waterbody-
specific LTCPs and one citywide LTCP to follow
through 2017.

Other Critical Networks:
Food Supply

ply chain-including the food distribution center
in Hunts Point in the Bronx-could have been
seriously threatened. As the climate changes,
it is likely that risks such as these will grow.

Although initiatives outlined in several other
sections above are important contributors to
the overall resiliency of the food supply network
(including especially those addressing utilities,
liquid fuels, and transportation), the City also
will pursue food-specific strategies to meet this
goal for the benefit of residents of Southern
Manhattan and other parts of the city. These
strategies will involve calling for resiliency in-
vestments at the most significant food whole-
saling and distribution centers in the city and
addressing issues relating to retail access in the
event of extreme weather. The initiatives in
Chapter 13 describe how the City intends to ad-
vance its food supply resiliency agenda city-
wide. These initiatives will have a positive
impact on the residents, businesses, and non-
profits of Southern Manhattan. For a complete
description of the City's five-borough food sup-
ply resiliency plan, please refer to Chapter 13
(Other Critical Networks).

Other Critical Networks:
Solid Waste

On a daily basis, the solid waste collection sys-
tem in New York.disposes of more than 12,000
tons of waste and recycling in a safe and sani-
tary fashion. Unlike many other critical City sys-
tems, during Sandy this one proved remarkably
resilient, resuming many of its normal functions.
almost immediately after the storm. In fact,
thanks to the efforts of the City's Departmefit
of Sanitation, even.asthe agency Was dealing
with its own storm-related challenges, it was
able to assist with the recovery of Southern
Manhattan and the larger city by collecting the
debris left by the storm in an organized and ef-
ficient manner.

However, the system does face real issues. For
example, during Sandy, the city's solid waste
disposal system experienced interruptions that
interfered with its ability to convey refuse out
of the city to its ultimate destination. Addition-
ally, as the climate changes, it is likely that this
system, will become more vulnerable to ex-
treme weather.

Am6ng the strategies that the City will Use to ad-
dress these challenges for residents of Southern
Manhattan and other parts of the city will be to:
harderi critical City-owned solid waste assets to
protect them from extreme weather-related im-
pacts; and seek to improve the resiliency of the
broader solid waste network-both City- arid

third-party-owned-enabling itto resume oper-
ation quickly should disruptions occur. The ini-
tiatives in Chapter 13 describe how the City
intends to advance its solid waste resiliency
agenda citywide. These initiatives will have a
positive impact on the residents, businesses,
and nonprofits of Southern Manhattan. For a
complete description of the City's five-borough
solid waste resiliency plan, please refer to Chap-
ter 13 (Other Critical Networks).

Environmental Protection and
Remediation

Sandy showed that extreme weather events -
which are likely to increase in severity with cli-
mate change-not only have the potential to
impact the city's people, built environment, and
critical systems, they also can have a deleteri-
ous impact on the natural environment. To help
minimize the impact of future extreme weather
on the environment, the City will advance a
range of initiatives to protect open and en-
closed industrial sites containing hazardous
substances in an economically feasible way,
and to encourage the cost effective remedia-
tion and redevelopment of brownfields in a re-
silient fashion. These initiatives will have a
positive impact on the residents, businesses,
and nonprofits of Southern Manhattan, which
is home to approximately 600 industrial com-
panies and 10 sites designated under the NeW
York City Brownfield Cleanup Program. For a
complete description of the City's five-borough
environmental protection and remediation
plan, please refer to Environmental Protection
and Remediation.

Community and Economic
Recovery

New York is a city of neighborhoods, and these
neighborhoods vary widely in size and nature.
Notwithstanding this variety, successful neigh-
borhoods across the. city tend to share certain.
traits. Two of these are: a formal and informal
network of community members who help and
support one another in good times and bad;
and vibrant commercial and nonprofit sectors"
that employ and provide goods and services to
the people of the community.

As Sandy demonstrated, however, both the net-
work of community-based organizations and
'the comnjmercial and nonprofit sectors in New
York's'neighborhoods can be sorely tested
when extreme weather hits. During these times
(when contributions from these networks
and sectors are desperately needed) these
organizations and businesses themselves are.
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Though .the food. supply chain generally
emerged intact following Sandy, in certain local

areas (including parts of Southern Manhattan),
* residents found themselves without access to

basic sustenance after the storm. In addition,
had Sandy played out just a little differently, it
is possible that significant links in the food'sup-
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frequently coping with the same set of chal-
lenges that the community at large is-a cir-
cumstance that can push even the most
well-run organization or business to the break-
ing point. Even with these pressures, during
and in the immediate aftermath of Sandy, New
York's commercial and nonprofit sectors over-
came many of their own difficulties, playing a
critical role in the recovery of neighborhoods
across the city, including Southern Manhattan.
However, as the climate changes, difficulties
such as these will likely arise more frequently,
testing institutions mightily.

Among the strategies that the City will use to
achieve the goal of making its neighborhoods
and their critical institutions more resilient will
be to: help build grassroots capacity and foster
community leadership; help businesses and
nonprofits impacted by Sandy to recover; help
businesses and nonprofits in vulnerable loca-
tions to make resiliency investments that will
better prepare them for future extreme
weather; and bring new economic activity to
neighborhoods recovering from the impacts of
Sandy to enable these neighborhoods to come
back even stronger than before.

The initiatives described below provide impor-
tant examples of how the City intends to ad-
vance its community and economic recovery
agenda citywide. These initiatives will have a
positive impact on the residents, businesses,
and nonprofits of Southern Manhattan. For a
full explanation of the following initiatives
and a complete description of the City's
five-borough community and economic recov-
ery plan, please refer to Community and
Economic Recovery.

Community Disaster
Preparedness Initiative 1
Identify and address gaps in
community capacity

The capacity of a community to organize to aid
businesses and residents after an extreme
weather event or other disaster is a strong pre-
dictor of the success of that community's recov-
ery. To improve the capacity of vulnerable
communities, The City's Office of Emergency
Management (OEM), working with the NYC Cen-
ter for Economic Opportunity (CEO), will under-
take a pilot assessment of the strengths and
weaknesses of a Sandy-impacted community-
which could be a neighborhood in Southern
Manhattan-to inform the creation of a plan to
address needs uncovered by the assessment.
Subject to funding, the City, through OEM and
CEO will choose a pilot community and begin
their study in 2013.
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Community Disaster
Preparedness Initiative 2
Continue and expand OEM's Community
Emergency Response Teams

OEM currently trains 54 teams of 1,500 volun-
teers across the city, which staff Community
Emergency Response Teams (CERTs). Before,
during, and after disasters, including extreme
weather events, members of these teams help
to organize community disaster preparedness
and participate in emergency response and re-
covery. Going forward, OEM will workwith com-
munities to create additional teams, ensuring
that the volunteers that staff them are as rep-
resentative as possible of the communities that
they serve. Towards the same end, OEM, work-
ing with the CEO, will also identify low-income
young adults to be trained to lead their commu-
nities in disaster preparedness. OEM and CEO
will launch this program by 2014.

Economic Recovery Initiative 1
Launch business recovery and
resiliency programs

During Sandy, over 27,000 businesses citywide,
including 6,500 in Southern Manhattan, were in-
undated by the storm. For many, recovery has
been challenging. To assist with this recovery,
immediately after the storm, the City launched
the series of programs, described in Community
and Economic Recovery, including a $25 million
loan and grant program and a $25 million sales
tax waiver program designed to help busi-
nesses get back on their feet. Building on the
momentum of these programs, which have as-
sisted over 2,500 businesses as of the writing of
this report, the City, through NYCEDC, will
launch the CDBG-funded Business Resiliency In-
vestment Program of up to $100 million to help
vulnerable businesses throughout the city make
resiliency investments in their buildings and
equipment, and the Business Loan and Grant
Program of up to $80 million will assist busi-
nesses with recovery and rebuilding efforts.
NYCEDC will launch these program in 2013.

Economic Recovery Initiative 2
Launch the Neighborhood Game
Changer Competition

The recovery of many of the communities im-
pacted by Sandy, including Southern Manhat-
tan, has been hampered by a lack of
opportunities for economic advancement and
employment among significant populations
that were impacted by the storm. In many
cases, these challenges existed even before
Sandy, but have been exacerbated by the im-
pacts of the storm. To address this, the City,
through NYCEDC, will launch the CDBG-funded

Neighborhood Game Changer Competition to
invest up to $20 million in public money in each
of the five communities on which this report fo-
cuses, including Southern Manhattan. This
funding will be available on a competitive basis
to help finance transformational projects. To
win the competition, a project will have to spur
incremental economic activity, and match pub-
lic funding with significant private capital. Proj-
ects that would be eligible to be funded in
Southern Manhattan through this competition
could include new attractions bringing new vis-
itors, significant new operations of a major busi-
ness or nonprofit, the revitalization of
important commercial corridors, the expansion
of an existing neighborhood institution or a
major new transportation option. NYCEDC will
launch this program in 2013.

Economic Recovery Initiative 3
Launch Neighborhood Retail
Recovery Program.

A the core of many Sandy-impacted neighbor-
hoods are the local commercial corridors that
provide employment opportunities and serv-
ices to those who live and work around them.
They include local retailers, institutions, and
service providers-such as food markets, phar-
macies, social service organizations, laundro-
mats, and others. In many cases, though, these
corridors were devastated by the storm. To ad-
dress this, the City will call on the PSC and Con
Edison to amend the preferential Business In-
centive Rate (BIR) program which offers a dis-
count on Con Edison's electric delivery charges,
to allow it to be extended to impacted small
businesses in the five communities on which
this report focuses, including Southern Manhat-
tan. Businesses and nonprofits with 10 or fewer
employees that have received support from
City-sponsored loan and grant programs will be
eligible for the discount for five years up to a
maximum discount of $50,000 per business or
nonprofit. The maximum aggregate benefit
available across Southern Manhattan will be $1
million. The goal is for NYCEDC to launch this ef-
fort in 2013. Among the corridors where the
benefit will be available in Southern Manhattan
include:
" Lower Manhattan (Water Street corridor,

South Street Seaport district,
and Greenwich Street)

" Chinatown (East Broadway
and Madison Street)

" Lower East Side (Avenues B, C, and D)
" Tribeca (Canal Street, West Street

and Greenwich Street)
" West Village (West Street

and Washington Street)
" Chelsea (10th and 1 1th Avenues

and 23rd Street)
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Economic Recovery Initiative 4.- Support local merchants inimproving and promoting local
Z commercial corridors

As mentioned above, Sandy highlighted the im-
portant role played by local commercial corri-
dors in many of the communities impacted by
the storm. The City, through the Department
of Small BUsiness Services (SBS), will provide fi-
nancial and/or technical assistance to area busi-
ness improvement districts (BIDs), merchant
associations, and other groups that work to im-
prove, market, maintain, and otherwise pro-
mote primary commercial corridors. Subject to
review of applications received, SBS will. priori-
tize Sandy-impacted commercial corridors.
Such funding could be used for a variety of
purposes, including capacity building, facade
improvement programs, streetscape improve-
ments, and business recruitment and market-
ing efforts. in Southern Manhattan, corridors
that could receive this additional assistance in-
clude corridors in and around the historic Sea-
port District, Chinatown, the Lower East Side,
and Hudson Square. SBS will provide this assis-
tance beginning in 2013.

Economic Recovery Initiative 6
Reassess commercial properties citywide

O * to reflect post-Sandy market values

After Sandy, many commercial properties were
worth less than before the storm. To reflect this
fact and to help with recovery from the storm,
the City has reassessed more than 88,000 prop-
erties impacted by the storm citywide. Overall,
these reassessments have lowered the tax bur-
den on Sandy-impacted properties-including
both commercial and residential properties-
by over $90 million, with commercial properties
in neighborhoods impacted by Sandy receiving
a reduction, on average, of approximately 10
percent of their pre-storm assessed values.

In addition to the measures described above,
the City will advance the following initiatives to
address the community and economic recov-
ery needs of Southern Manhattan.

Southern Manhattan Initiative 4
Implement temporary programming of
Water Street privately owned public
spaces (POPS)

Though. the Water Street corridor is a high-den-

sity commercial and residential area, with over

21 million square feet of built floorarea, because
W of zoning that was put in' p!ace in 1961, mostof

its buildings are set back from the street, with
large public spaces with few amenities in front of

them. As a result, street-level activity along this
corridor is significantly less vibrant than it is in
other parts of Lower Manhattan. As a first step
towards enlivening this corridor and increasing
pedestrian activity in the area, the City will adopt
temporary zoning regulations that allow events
and new amenities in existing POPS. In conjunc-
tion with and to complement these temporary
modifications, the City will also select a partner
to produce programming and events in these
POPS, with the goal of bringing activity to the
street level in the district. Example of activities
that NYCEDC and its partner may seek to bring
to Water Street POPS could include farmers mar-
kets, musical performances, outdoor fitness
events, and food or wine tastings. The goal is for
these events to run throughout the week, with a
larger number of events scheduled during the
summer months. DCP, NYCEDC, and the Office of
the Mayor are working together to implement
this initiative, which will be launched in July 2013.

Southern Manhattan Initiative 5
Launch a program to enable permanent
improvements to Water Street privately
owned public spaces (POPS)

As described above, Water Street has the po-
tential to be a much more vibrant corridor on
par with others in Lower Manhattan. The City,
therefore, will launch a new program to encour-
age permanent physical improvements to
buildings and associated POPS, with the goal of
activating ground floor spaces, upgrading pub-
lic spaces, and strengthening the flood re-
siliency of buildings. DCP, in partnership with
NYCEDC, will identify design criteria that pro-
mote active uses such as ground-floor retail, im-
provements to underperforming POPS, and
improved flood resiliency, and will solicit pro-
posals from property owners for comprehen-
sive upgrades to both their ground floors and
adjacent POPS based on these criteria. For pro-
posals that meet the design criteria, DCP will fa-
cilitate applications for land use actions needed
to carry out these improvements, and consider
developing a broader regulatory framework to
accommodate similar upgrades for other build-
ings along the Water Street corridor, going for-
ward. This program Would target the 19
buildings and associated POPS in the Water
Street corridor that are in the 100-year flood-
plain, The program will launch in 2013, with any
land use actions to begin public review in 2014.

Southern Manhattan Initiative 6
Implement planned and ongoing
investments in the South Street Seaport

The South Street Seaport area was one of the
areas in Southern Manhattan that wasmost im-
pacted by Sandy. As of the writing of this re-
port,.it is still recovering, due both to the extent

of flooding and the fragility of the area's historic
building stock. To support the recovery of the
area and minimize the impacts of future ex-
treme weather events, the City will make per-
manent resiliency investments in the
mechanical systems in the City-owned build-
ings in the Seaport district, including the so-
called Museum Block and Schermerhorn Row.
The City's investments, to be made through
NYCEDC, will total approximately $850,000 and
will relocate electrical equipment and boilers
above the BFE. To complement these efforts,
the City will also continue to pursue expanded
summer programming in the area to increase
the number of visitors, and will continue to sup-
port private investment in the area, including
the renovation planned by the Howard Hughes
Corporation for Pier 17. NYCEDC will complete
its resiliency investments in the area by the end
of 2013. The Pier 17 redevelopment is ex-
pected to commence in the fall of 2013 and be
completed in 2015.

Southern Manhattan Initiative 7
Use the Job Creation & Retention
Program to attract and retain
businesses in Sandy-impacted
areas of Lower Manhattan

The Job Creation & Retention Program (JCRP) is
a Federally funded program that was created
after the 9/11 attacks to keep businesses in
Lower Manhattan and to attract new busi-
nesses to the area. The program, by law, is fo-
cused on the portion of Lower Manhattan south
of Canal Street. To date, the program has re-
tained or attracted some 65,000 jobs in the
area. There is currently funding remaining in
JCRP, though the program is set to expire at the
end of 2013.

Given the new awareness of extreme weather
risks in Lower Manhattan, there is a concern
thatsome businesses may now be reluctant to
relocate to, or remain in the area-a concern
that is reminiscent of concerns after 9/11. The
City, through NYCEDC, therefore, will seek to
work with LMDC and the Empire State Develop-
ment Corporation (ESDC), to extend JCRP
through at least 2017, and to focus $15 to $20
million of the remaining funds on a new pro-
gram to stabilize and produce momentum in
the marketplace for Sandy impacted buildings.
The City will seek to target new leases (or ex-
tensions of existing leases) in buildings in the
1 00-year floodplain, constructed prior to 1983.
Under this program, JCRP would offer incen-
tives per employee higher than those typically
offered under JCRP ($7,000 per retained em-
ployee and $10,000 per new employee) to mid-
and large-sized companies (those over 500 em-
ployees) that commit to leases in this challeng-
ing sub-category of Lower Manhattan building
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stock before the end of 2014. Companies relo-
cating from other New York City boroughs or
from north of 60th Street in Manhattan would
not be eligible for the program.

Southern Manhattan Initiative 8
Expand Take the HELM program
(Hire and Expand in Lower Manhattan)

Over the past decade, the City has sought to di-
versify the Lower Manhattan economy so that
the area would be less singularly dependent on
the financial services industry and the public
sector. This goal is particularly important post-
Sandy when many more traditional tenants in
the area may be hesitant to sign new leases,
given their experiences during and after the
storm-even if building owners are making sig-
nificant investments to reduce future vulnera-
bility. To complement the efforts to date,
subject to available funding, the City will ex-
pand subsequent rounds of its successful Take
the HELM program, a program that offers cash
prizes of $250,000 each to promising compa-
nies in the creative and technology fields that
are willing to sign leases in Lower Manhattan
south of Chambers Street, adding five new
prizes during 2013 and 2014 specifically tar-
geted at companies that agree to locate in the
100-year floodplain.

for an existing play space in Battery Park
being undertaken by the Battery Park Conser-
vancy, using imaginative, interpretative,
art-based design, combined with inventive
water features, that is scheduled for construc-
tion in 2014.

* PeckSlip Park, a redesign project covering the
portion of the Slip from Water to South
Streets that will include seating, planting, and
trees and is set to commence in spring 2014.

* Asser Levy Park, a project that will convert
Asser Levy Place between 23rd and 25th
Streets from a roadway into a park with seat-
ing, trees, and recreational facilities, expected
to be completed in 2014.

* Hudson River Park, an ongoing park construc-
tion and planning project which is 70 percent
complete, the next phases of which (a new
boathouse and restaurant at Pier 26 and ren-
ovation of Pier 57 for a market with cultural
and educational uses) are scheduled to be
completed between 2013 and 2015.

* The High Line, an elevated park on the Far
West Side, construction of the final section of
which will bring the park to 34th Street and is
to be completed in 2014.

Infrastructure and Transportation
PeckSlip Reconstruction, an infrastructure re-
pair project that will replace a water main and
other vital utilities and rebuild roadways,
curbs and sidewalks, anticipated to be com-
pleted by spring 2014.

Southern Manhattan Initiative 9
Implement planned and ongoing
investments by the City and
private partners

Preservation and revitalization of neighborhoods
most significantly impacted by Sandy will be ham-.
pered if the momentum of planned investments
is lost. The City, therefore, will continue to pursue
and execute planned investments in the neigh-
borhood, and should continue to work with
partners to facilitate private investment in South-
ern Manhattan. Such projects include but are not
limited to:

Economic Development
* Battery Maritime Building, a mixed-used proj-

ect containing a catering event space; a 67-
room boutique hotel, and rooftop restaurant
and bar, construction of which is expected to
be completed in 2014.

* Pier A Renovation, a redevelopment project
that will create a beer garden and casual din-
rig area, as well as a restaurant and event
space, and live entertainment and bar venue,
scheduled for completion in 2014..

* Hudson Yards South Tower, an office tower
that is the first in this rezoned area that will
provide 1.7 million square feet of space and
is scheduled for completion in 2015.

Parks and Open Space
" East River Waterfront, a 2-mile long es-

planade and piers project, extending from the
Battery Maritime Building (at Broad Street) to
Montgomery Place, just north of the.Manhat-
tan Bridge, the next phases of.which (Broad
Street to Old Slip, near Pier 11 and Pike and
Allen Streets to. Pier 35) are set to be com-
pleted by 2013.

* Pier 35 EcoPark, an open space and
ecohabitat restoration project, planned for
completion in 2013.

• Pier 42 Waterfront Park, an interim
recreational park opened in May 2013, the
long-term designs for which are underway.

* Battery Park Playspace, a renovation project

Community Facilities
PeckSlip School, a conversion of a former US
Post Office building into a 600+ seat elemen-
tary school that is to be opened in 2015.

Cultural
* The National September 17 Memorial & Mu-

seum, a 110,000 square feet exhibition space
devoted to examining the implications of the
events of 9/11, that is set to open in 2014.
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This report outlines a variety of strategies
and initiatives designed to make New York
stronger and more resilient to climate
change. Given a world of limited resources,
the goal of this report is to begin now to make
ambitious but targeted and cost-effective
investments that will make New Yorkers
materially safer than they were before
Sandy. These investments also will ensure that
when, from time to time, extreme weather
events overwhelm *the City's best-laid plans
(which, because of nature's power, they
sometimes will), New York will be able to
bounce back more quickly than in the past.

The advantage of this approach is that it not
only puts forward bold proposals, but also
puts forward bold proposals that can be
implemented starting immediately. It also
reserves for future City leaders the ability to
monitor changes in the climate over time and
to make incremental investments based on
observed experience as conditions warrant and
further resources become available.

Because of the scale of the challenge posed
by climate change, even a tailored plan scaled
to available resources brings with it a
significant price tag that will need to be borne
by the public. In the case of the plan outlined in
this report, this public price tag (which includes
government-funded projects, as well as
projects funded by broad populations, such as
utility ratepayers) is projected to total almost
$14 billion. This amount will cover both capital
expenditures and study costs. When combined
with various other housing, business, and City
agency recovery and resiliency needs, the total
grows to approximately $19.5 billion.

Though the needs are clearly significant, the
good news for New Yorkers is that, as of the
writing of this report, available public funding
sources are significant too. For example, thanks
to Sandy-related federal aid as well as a robust
ongoing City capital program, much of the plan
as outlined is already funded (approximately
$10 billion), or is expected by the City to be
funded (approximately $5 billion). However,
even assuming the foregoing sources, the City's
plan comes with a significant funding gap,
estimated at approximately $4.5 billion.

As outlined in this chapter, the City proposes to
address this gap in two ways. First, with the
funding in hand or expected to become
available, the City will start to implement the
initiatives that can be covered by these
sources-initiatives that will, even without
more funding, result in a New York that is
materially stronger and more resilient than it is
today. The remaining unfunded initiatives in this
report, however, remain critically important.
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That is why, as a second part of its strategy for
addressing the funding gap, the City is putting
forward proposals for meeting the shortfall.
Enacting these funding proposals will require
the cooperation of the State and Federal
governments-cooperation that is essential for
the sake of not just the city, but also the region
and the country.

Uses of Funds

The uses of funds identified below include
primarily capital costs over the next ten years,

expressed in nominal terms, based on cost
estimates as of the writing of this report. The
total also includes identified study and planning
costs, where recommended.

Special Initiative for Rebuilding
and Resiliency ($14 billion)
As discussed above, it is currently estimated

that the initiatives outlined in this report, will
require total public funding of over $14 billion
over a ten-year period. These costs are
associated with only the first phase of the
projects and programs that are described

throughout this report. They do not include
implementation costs for projects and
programs that are identified as worthy of study
or that are proposed for completion beyond the
10-year time horizon of this plan; these projects

and programs will need to be funded separately
with new sources. So, for example, the costs
described in this chapter do include the
proposed Phase 1 measures described in

Chapter 3 (Coostal Protection), but do not
include the incremental costs associated with
completing the Full-Build measures described
in that chapter.

While significant investments and other
programs are called for throughout this report,
certain chapters require particularly significant
capital investments, including those focused on

the water and wastewater system, coastal
protection, the existing building stock, and
energy utility systems. Anticipated funding
under the plan also would be dispersed
geographically, with over three-quarters of the
allocated resources anticipated to be spent
in vulnerable areas outside of Manhattan,
including more than a third in Staten Island and

Brooklyn, and over a quarter in Queens alone.

Other Recovery and Resiliency Needs
Generally, this report concentrates on resiliency
investments, rather than investments intended

purely to assist with recovery from Sandy (i.e.,
helping businesses and individuals impacted by
the storm to repair damage and "get back on
their feet"). The reason for this is that the City's
recovery efforts have, by necessity, focused on

short- to medium-term needs, rather than the
medium- to long-term timeframe of this report.
It is important to note, however, that this
report and the City's recovery efforts, led by a
combination of the Mayor's Office of Housing
Recovery Operations (HRO), the Department of
Housing Preservation and Development, the
New York City Economic Development
Corporation (NYCEDC), the Department of
Small Business Services and an array of other
City agencies, have been developed in parallel
and with substantial coordination.

Notwithstanding the different timeframes of
the City's recovery efforts and this report,
because certain elements of the recovery
efforts are so closely linked to the mission of
this plan (e.g., housing recovery as it pertains
to the most impacted communities), in certain
cases these recovery efforts have been
incorporated into this report by reference. In
so doing, the City has sought to highlight these
efforts and ensure that their connection to the
City's longer-term efforts is clear to all.

Among the recovery efforts that are closely
related to the focus of this report and that,
therefore, are included in the total public cost
estimate are the following:

Housing Recovery ($2.4 billion)
The mission of HRO is to return Sandy-impacted
residents in New York City to permanent, safe
and sustainable housing. This includes, in
many cases, rebuilding destroyed homes and
repairing homes that suffered substantial
damage (greater than 50 percent loss), in each
case ensuring-per Federal, State, and City
requirements-that these homes are rebuilt to
the highest resiliency standards (i.e., elevation).
HRO also will seek to repair homes that suffered
less-than-substantial damage. In these cases,
repairs will involve primarily replacement
in-kind, rather than mitigation measures such
as elevation. The City currently estimates
the total cost of these housing recovery efforts
will be $2.5 billion, with about $100 million of
this likely to come from private insurance
payouts and philanthropic sources. The
remaining $2.4 billion is likely to come from
public sources, of which a portion has been
secured (see below for further details).

Public Housing Resiliency ($1.1 billion)
Over 400 buildings owned by the New York City
Housing Authority (NYCHA) were affected
significantly by Sandy, including as a result of
flooding and/or loss of power. In addition to
repairing these facilities (which include
community centers and NYCHA's Emergency
Operations Center), NYCHA has identified a need
of approximately $420 million to ensure the
inclusion of resiliency measures in these
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repairs. Beyond those impacted by Sandy, there
also are a significant number of additional NYCHA
buildings that are found in the 100-year floodplain
throughout the city and, therefore, remain
vulnerable. NYCHA has estimated a total cost of
$620 million to implement basic resiliency and
mitigation measures in these buildings. NYCHA
also has identified approximately 30 community
centers located in undamaged buildings in
flood-vulnerable areas that also require resiliency
investments to enable them to serve as warming
centers, information distribution sites, local
command centers, phone-charging centers, or
emergency shelters in future storms. NYCHA
estimates that this effort will cost $60 million. All
of these uses are likely to be funded through
public sources, of which a portion has been
secured (see below for further details).

Business Recovery ($300 million)
Hurricane Sandy caused significant damage to
businesses across the five boroughs, including
approximately 23,400 businesses that were
located in flood-impacted areas and faced
extensive damage from loss of inventory, and
damaged equipment and personal property.
While private insurers and federal agencies
such as the Small Business Administration (SBA)
have stepped in to provide assistance, the City
has implemented its own loan and grant
programs and expects to provide additional
assistance going forward (please refer to
Economic Recovery for additional details).
It is currently anticipated that the City's
comprehensive business recovery needs will
total approximately $300 million. These uses
are likely to be funded through public sources,
of which a portion has been secured (see
below for further details).

City Agency Recovery Needs ($1.2 billion)
In preparing for and responding to Hurricane
Sandy, City agencies incurred an array of
unexpected costs that must be reimbursed in
order to avoid creating a hole in the City's
operating budget, requiring unplanned cuts in
other programmatic areas. Various agencies
also saw damage to facilities that must be
repaired. Though some of these costs are
eligible for federal reimbursement, in other
cases only a portion of these costs are eligible.
Finally, some agencies-particularly the Health
and Hospitals Corporation-must be
reimbursed for staff and other expenses
necessary to maintain their operational
readiness to restore vital services to the
community as quickly as possible. These and
other agency recovery needs currently are

D estimated at approximately $1.2 billion. These
are likely to be funded through public sources,
of which a portion has been secured (see below
for further details).

City Agency Resiliency Needs-First
Phase ($500 million)
In the aftermath of Hurricane Sandy, at the
request of the Mayor's Office, City agencies
took stock of the resiliency investments that
may be needed to ensure that the City can
provide essential services over the long term,
as the climate changes. While the City is
continuing to gather and prioritize these needs,
at least $100 million of these investments are a
high priority and will be funded by an
incremental addition to the City's capital
budget. Another $400 million may be
eligible for certain federal hazard mitigation
funds provided as a supplement to FEMA
Public Assistance grants (see below for
further details).

Sources of Funds

Existing Sources
As stated above, the City has available to it, or
is highly confident that it will receive, significant
funding against the needs described in this
report. These sources include amounts already
funded through its capital plan and certain
federal assistance. The total value of these
existing sources is approximately $10 billion,
calculated as follows:

City Capital ($5.5 billion)
The City's existing capital plan includes funding
for a number of the initiatives included in
this report. Among the initiatives funded
through the City's capital budget are a variety
of water and wastewater initiatives, as
well as selected economic development,
infrastructure, and cultural investments in
impacted communities. This existing $5.5
billion investment program is a clear
demonstration of the City's commitment to
make vulnerable assets more resilient and
accelerate recovery in the neighborhoods hit
hardest by Sandy.

Community Development Block Grants-
First Allocation ($1.8 billion)
On February 6,2013, the Department of Housing
and Urban Development (HUD) announced the
allocation to the City of nearly $1.8 billion in
funding from the Community Development Block
Grant (CDBG) appropriation provided for in the
Disaster Relief Appropriations Act of 2013. The
passage of this Act, frequently referred to as the
"Sandy Supplemental," was the result of an
aggressive advocacy effort on the part of the
Congressional delegations of New York and
New Jersey in the wake of the disaster.

In accordance with federal regulations, the
City detailed its proposed uses of this
allocation in a Partial Action Plan, which

HUD approved on May 10, 2013, after public
comment (the City's partial action plan and
other recovery resources are available at
www.nyc.gov/recovery).

The initial funding allocations in this Partial
Action Plan are:
* Housing recovery and resiliency programs

($648 million);
* Business recovery and resiliency programs

($293 million);
* Repair and restoration of City infrastructure

and other City services ($360 million); and
* Planning and administration (up to $177

million of which any unused portion will be
reallocated to programs).

The City's initial Partial Action Plan also
reserved $294 million for resiliency
investments, in addition to approximately $26
million of the funding for planning and
administration costs noted above for a total
resiliency allocation of $320 million. In
anticipation of the completion of this report,
the PartialAction Plan did not provide for the
programming of these funds with specificity.
The City now will seek approval from HUD for
the following applications of these funds:
* Coastal Protection (at least $180 million),

associated with the construction of an
integrated floodwall system along "Hospital
Row" in Manhattan, repair of and enhancements
to bulkheads citywide, and armored revetments
along the South Shore of Staten island
and Coney Island Creek, all as described in
detail in Chapter 3 (Coastal Protection);

* Building Resiliency (at least $120 million),
representing the first tranche of an incentive
program intended to assist vulnerable
buildings to implement the Core Flood
Resiliency Measures, as described in
Chapter 4 (Buildings); and

* Planning and Administration (up to $26
million), including funding for studies
described in this report to be undertaken
by the Office of Long-Term Planning and
Sustainability, the Department of City
Planning (DCP), the Department of Buildings,
and other agencies.

Housing Recovery Funding ($700 million)
As noted above, the City has identified housing
recovery needs of approximately $2.5 billion,
of which $2.4 billion is likely to come from
public sources. In addition to the CDBG funding
described above, the City estimates available
public funding other than the CDBG funding
above to be approximately $700 million. These
public sources include payouts from the
National Flood Insurance Program, as well as
assistance from the Federal Emergency
Management Agency (FEMA).
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Expected Sources
In addition to the existing sources described
above, the City also expects several other
public sources of funding to be available
to pay for the plan set forth in this report,
including the following:

Additional Federal Sources (at least
$4 billion)
1. Community Development Block
Grants-Future Allocations (TBD)
The Sandy Supplemental includes a total CDBG
allocation of $16 billion, primarily for Sandy-
impacted areas, although the law instructs the
HUD Secretary to reserve an unspecified portion
for other natural disasters in the years 2011
through 2013. The law does not specify the
process by which HUD should allocate the CDBG
funds to particular grantees. Such allocation is
left to the discretion of the HUD Secretary.

In the first allocation, the City received nearly $1.8
billion out of HUD's first allocation of $5.4 billion,
or nearly 33 percent or that allocation. HUD
noted that it based its first allocation on data from
the FEMA Individual Assistance program and the
SBA's disaster loan programs, which enabled
HUD to identify the areas of greatest need.

With respect to the remaining $10.6 billion in
CDBG funding available under the Sandy
Supplemental, a portion of this amount has,
unless remedied in Washington, been lost to
sequestration (leaving nearly $9.3 billion available
at present). At the same time, a portion is to be
reserved for natural disasters other than Sandy.
If HUD were to allocate a significant share of the
available funds in the same proportion as
the initial allocation, the City could receive
billions of dollars in additional CDBG funds.

2. Section 404 and 406 Funding (TBD)
The Robert T. Stafford Disaster Relief and
Emergency Assistance Act, as amended
(Stafford Act) provides the authority for Federal
disaster assistance activities, including not just
assistance for response and recovery, but
also for preparedness and mitigation. FEMA
defines mitigation as any sustained action
taken to reduce or eliminate long-term risk
to life and property from a hazard event.
In pursuit of mitigation, the Stafford Act
authorizes post-disaster funding to help
governments and certain nonprofit organizations
reduce their risk of future loss.

The Stafford Act has two distinct hazard
mitigation funding streams that are available
post-disaster. First, FEMA may provide hazard
mitigation funding as part of its Public
Assistance program, as authorized by Section
406 of the Stafford Act. This funding pays
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Other Federal Aid ($2.3 billion)
The City has received or is expected to receive
additional federal funding from a variety of
sources as a result of the Sandy Supplemental.
A portion of these amounts can be used for
resiliency investments called for in this report.
This includes especially funding for a variety of
US Army Corps of Engineers (USACE) projects
in Brooklyn, Queens, and Staten Island as
described in Chapter 3.

Other Sources ($40 million)
Immediately following Sandy, the City put
in-place emergency recovery programs. These
included $25 million in loan and grant programs
for small businesses, as well as $15 million in
mold removal programs for inundated housing.
This money came from a combination of
City sources, including NYCEDC, and matching
funding from private organizations and
philanthropies, such as the Mayor's Fund for
the Advancement of New York City.
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for the inclusion of mitigation measures in the
repair of damaged facilities and infrastructure.
City agencies, led by the Office of Emergency
Management (OEM) and the Office of
Management and Budget, currently are in the
process of identifying projects that are eligible for
hazard mitigation funding as part of Public
Assistance projects, pursuant to Section 406.

Eligibility for this funding is based on a set
of objective criteria and project-specific
limitations, though there is no program-level
cap for the amount of funding available. Every
project that receives Public Assistance from
FEMA may also be eligible to receive additional
mitigation funds under the Section 406
program for approved mitigation measures.
By FEMA policy, funding under this program
generally is available in an amount equal to up
to 15 percent of the cost of the associated
approved repair project (or, up to 100 percent
if the project is on a list of predetermined,
cost-effective mitigation measures).

Currently, the City estimates that agencies
will receive approximately $3 billion in Public
Assistance for capital-eligible work. At the
15 percent level, this would translate to more
than $400 million in available Section 406
funding, though, as indicated above, the overall

*O sum available to the City could be significantly
more or less than this amount.

The second source of funding under the Stafford
Act is Section 404 and is also known as Hazard
Mitigation Grant Program (HMGP) funding. This
program provides mitigation funding for
undamaged facilities and infrastructure not
covered by Section 406 hazard mitigation
funding. Private building owners may apply
through a government entity. Funding - which
is capped at an amount set as a percentage
of FEMA Individual Assistance and Public
Assistance dispensed during a given disaster-

D is allocated pursuant to a State-led application
process. Eligible sub-applicants, including local
govemments and certain nonprofit organizations
providing a general government-like service,
may submit projects for consideration by the State.

In order to be eligible for Section 404 funding,
Dfederal law requires that jurisdictions have a

FEMA-approved Hazard Mitigation Plan ("HMP")
in place. In New York City, OEM is responsible for
the creation of the HMP, working in close
partnership with a Mitigation Planning Council
that includes nearly 40 City, State, and private
entities, as well as extensive community input.

D The City's HMP, which received FEMA approval in.2009, Includes 161 potential projects intended to
address eight separate weather-related hazards
and is now in the process of being updated by
OEM in close partnership with DCP.

Based on the allocation of FEMA Individual
Assistance and Public Assistance during and
after Sandy, the City currently projects that
New York State will be eligible to receive
approximately $1 billion in Section 404 funding,
though the actual amount may vary from this
estimate. The State is, therefore, expected to
launch a process that invites sub-applicants
such as the City to propose projects suitable for
funding. The City currently intends to submit
funding requests for projects in the following
four categories:
" Mitigation investments for destroyed or

substantially damaged homes (e.g., elevation);
" Mitigation investments other than elevation

for vulnerable buildings;
" Mitigation investments for vulnerable City-

owned infrastructure; and
" Mitigation investments for vulnerable City-

owned hospitals.

In addition, a number of nonprofit hospitals
located in New York City are eligible to apply
directly to the State for Section 404 funding-
including several Staten Island institutions
that have been prioritized by the Borough
President. The City will support and provide
technical assistance to these applications,
as necessary and appropriate.

In total, given the distribution of Public Assistance
and Individual Assistance claims across NewYork
City and the rest of New York State, the City is
seeking to receive allocations representing at
least half of the State's Section 404 allocation.

3. Summary of Additional Federal Sources
Based on the foregoing, the City currently
estimates that between future CDBG

allocations, Section 404 funding, and Section
406 funding, the City could be eligible to
receive an additional $4 billion or more for use
in funding the programs and projects described
in this report. As indicated above, however,
these amounts remain subject to processes
and decision-making that generally are not
within the City's control.

Utility Rate Base (at least $1 billion)
In Chapter 6 (Utilities), this report outlines a plan
to support new resiliency standards for utilities,
including significant hardening of key assets,
increases to system flexibility, and projects to
ensure faster service restoration. The City
estimates that this plan would require significant
capital investments in utility infrastructure over
the next five to ten years. For example, Con
Edison already has filed a proposal to spend
$1 billion on resiliency investments over the next
three years. These cost projections are
preliminary however, and the plan is subject to
approval by the New York State Public Service
Commission (PSC). Other utility-related
investments may be subject to the approval of
the PSC or the Federal Energy Regulatory
Commission, as well as acceptance by the
utilities and generation asset owners.

The City expects that most, if not all, of
approved resiliency costs will be recoverable
from the utilities' existing rates through
modifications to the utilities' budgets,
reprioritization of projects, and cost reductions
in other areas. To the extent there is a proven
need for additions to the utilities' revenue
requirements to achieve the goals of the plan,
the City will support requests by the utilities for
corresponding adjustments to their rates
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(inclusive of a reasonable rate of return). Given
the level of capital funding already included in
rates, the City estimates that the impact to
customers from any requests for rate
adjustments will be minimal.

On May 31, 2013, the City provided detailed
testimony on a rate case that Con Edison
submitted to the PSC, including certain
investments described in Chapter 6 of this
report. While these measures will require
additional funding, the City believes that they
can be made within the parameters of Con
Edison's proposed rate case. The PSC is
expected to rule on Con Edison's proposal by
the end of 2013.

Sizing the Gap

Based on the uses and sources identified above,
the City currently faces a funding gap for the
initiatives identified in this report of approx-
imately $4.5 billion. This means that, without
additional sources, a number of these initiatives
and programs would need to be delayed,
scaled back, or even eliminated. However, the
challenge of climate change is too great, and
the potential impact of these initiatives too

significant, to simply accept this funding gap.
That is why the City will continue to push
aggressively to identify ways of filling this gap.
Provided below are a series of strategies that
would allow for the full implementation of the
plan set forth in this report.

Strategies to Fill the Gap

The following are potential approaches for filling
all or a significant portion of the identified
funding gap associated with the plan outlined in
this report. In the case of several approaches,
the approval of another governmental entity (at
the State or Federal level) would be required.
However, because of the risks associated with
the failure to implement this plan, the City is
hopeful that it will find willing partners to secure
the funding needed to make them a reality.

Additional Supplemental Appropriation
The Sandy Supplemental signed into law in
January includes $5.4 billion in funds for the
USACE. However, much of this funding provides
merely for the repair and restoration of
protections that existed before the storm hit, and
were damaged. Only limited funding is available
for the study, design, and implementation of
new measures that reflect the risk New York City
and its neighbors face now and in the future, with
very limited funding available for implementing
these measures.

Given this, it is clear that the initial USACE
allocation in the Sandy Supplemental is
inadequate to deal head on with the threats that
climate change poses--especially taking into
account the size of the area's population
and its contribution to the national economy.
Accordingly, an additional, significant USACE
allocation would represent a valuable and
necessary investment on the part of the Federal
government. The City will work with the
State, the Congressional delegation, and
regional leaders to secure this necessary
federal contribution. (See sidebar: Additional
Supplemental Appropriation Precedent)

Lower Manhattan Tax Benefit Trade-In
In the months following the September 11,
2001 terrorist attacks, Congress provided
$5 billion in tax benefits to help in the rebuilding
and economic recovery of Lower Manhattan.
However, subsequent analysis showed that
New York never received at least $2 billion of
this aid, due to technical issues in the design
of the tax benefits. The City previously sought
to work with Congress and the President to
reprogram these unused tax benefits for
Investments in transportation infrastructure. In
the wake of Hurricane Sandy, however, it is now
appropriate to consider ways in which this

promised but still-undelivered $2 billion in
Federal assistance can be used for resiliency
purposes, in order to prevent future damage in
the City's vulnerable coastal areas, including
Lower Manhattan.

Property & Casualty Insurance Resiliency
Assurance Surcharge
Insurance exists to compensate policyholders
for losses in the event that unfortunate events
occur. While that compensation can help soften
the blow of a loss, policyholders frequently do
not receive full compensation- either for their
losses, orfor their non-financial costs, including
lost time and anxiety. That is one reason why
even those with insurance would prefer that
losses not happen in the first place.

That is why, in the event that the City is
unsuccessful in securing the supplemental
federal appropriations described above, the
City will work with the State, including the State
legislature, to explore a "Resiliency Assurance
Charge" (RAC) on property and casualty (P&C)
insurance policies in New York City. This
insurance includes automobile, homeowner,
general liability, commercial multi-peril, and
certain other forms of insurance. Because of the
massive volume of P&C insurance premiums
written for New York City exposure (over $33
billion in New York State in 2010 alone,
according to the State Department of Financial
Services, of which a majority is applicable to New
York City), even a small surcharge would produce
sufficient proceeds to fill the identified gap.
For example, by bonding against a surcharge of
approximately 1.5 percent, the City could
generate more than enough in upfront bond
issuance proceeds and excess revenues to cover
the $5 billion shortfall. This surcharge would
translate to just over a dollar a month for a
homeowners insurance policy with a $1,000
annual premium.

To access this funding source, the City would
need to obtain passage of State legislation.
Models such as this one exist in other areas of
the country that are vulnerable to climate
change, including Florida, Louisiana, and Texas,
though, in these jurisdictions, surcharges on
P&C policies are generally assessed after an
extreme weather event to pay for insured
losses that cannot otherwise be covered,
rather than, as proposed in this report, to
minimize the chances that those losses will
happen in the first place.

City Capital Contribution
As described above, the City's existing capital
budget includes significant funds for projects
with an important resiliency and community
recovery component. Although the City
believes that the Federal and other sources
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identified above could (and, especially in the
case of the Federal sources, should) fill the bulk

* of the resiliency funding gap identified by this
report, the City remains committed to making
necessary investments that will protect
New York and its residents. The Bloomberg
Administration, therefore, is prepared to work
with the City Council to make up to an
additional $1 billion in capital available for
resiliency efforts, as follows:
) Implementation of this plan ($150 million): The

City will begin to invest immediately in selected
resiliency measures included in this report that
do not already have a dedicated funding
source. This includes providing funding for the
required "local match" for certain projects that
are largely federally-funded, such as the USACE's
plan to construct an armored dune along
portions of the East Shore of Staten Island;

" Agency resiliency needs ($100 million): As
described previously, the City has begun
the process of identifying, and is prepared to
fund, an initial set of $100 million high-priority
agency investments that would protect
critical City facilities and ensure the continued
provision of City services, during and after
future extreme events;

• City 'match" for new sources (up to $750
million): Accessing the non-City sources
described above will in each case require

o. State or Federal approval. The City is prepared
to allocate, on a contingent basis, additional
funds to the extent that these approvals are
obtained, on the basis of a 1-to-5 match, up
to $750 million. For example, if the City were
successful in obtaining an additional $3.75
billion in new funding, it would allocate the
additional $750 million in City capital, bringing
total funding to $4.75 billion (including the
$150 and $100 million in new capital
allocations described immediately above).

Other Sources
The options identified above represent the
most significant and least speculative potential
sources to fill the funding gap identified above.
However, other potential sources that may be
smaller in scale or more speculative are also
available and worthy of consideration.

For example, Chapter 18 (Southern Manhattan)
suggests studying the creation of a new
multi-purpose levee along the eastern edge of
Lower Manhattan from the Battery Maritime
Building to Pier 35 to protect this at-risk area in
the same way that Battery Park City helped to
protect adjacent neighborhoods during Sandy,
thanks to the area's elevation. In addition to
offering this protection, the multi-purpose levee,

* if constructed, also would create new,
developable parcels that could generate
significant excess proceeds-as proved to be the
case for Battery Park City-that, in turn, could be

used for further resiliency investments. Given the
extensive analysis, permitting, and construction
that would be required before the multi-purpose
levee were to become a reality, any proceeds
from this project must be deemed to be highly
speculative and unlikely to materialize for many
years, if at all.

Another strategy for protecting Southern
Manhattan, as described in Chapter 3, is an
integrated floodwall system that would include
both permanent measures (e.g., landscaping)
and temporary, deployable floodwalls. The City
is proposing to construct such a system as part
of its Phase I coastal protection plan across a
significant section of the Lower East Side and
Chinatown. The Phase I plan could be extended
south to the Financial District, below Chambers
Street, were additional resources identified.
Given the concentration of high-value real
estate in the Financial District, a potential
source to cover all or a portion of the cost of
such an extension would be a modest
per-square-foot assessment on some or all of
the buildings in the area. Though such an
assessment could obviate the need for some
landlords to invest in certain building-level
protections from extreme weather and could
also result in lower insurance premiums for area
buildings, such an assessment also could face
opposition, meaning that this source too must
be deemed a relatively speculative one.

Yet another potential source to fund the gap
identified in this report is a concept known as
mitigation banking. Mitigation banking is meant
to address the sub-optimal outcome caused by
the fact that, currently, developers in New York
wishing to build on wetlands are required to
restore adjacent wetlands in-kind. While this
approach is laudable in theory, the reality is
that the requirement often results in wetland
restorations that are neither as cost-effective nor
as environmentally desirable as they could be. To
address a similar issue, 28 states- including
New Jersey and Connecticut-have instituted
mitigation banking programs, through which a
third-party entity performs wetland restoration in
offsite, environmentally significant areas, thereby
generating 'mitigation credits" that are sold to
developers to offset the impacts of their activities.
Such an approach typically enables the
protection of more and more critical wetlands,
but at a lower cost than onsite mitigation. This
approach could be used to fund several of the
wetlands-related proposals contained in Chapter
3. Currently, NYCEDC is piloting such a program
(working with the Department of Environmental
Protection and others), that if successful, would
be expanded. As beneficial as a program such as
this could be, however, it is expected to be a
comparatively limited source for the proposals
contained in this report.
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