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Abstract

Finishing the hottest year on record, which happens to be the third hottest year in a row, climate change
at this point is indisputable. The need to adapt to a changing climate has become increasingly apparent in
low-lying coastal towns and cities as the impacts from climate change including more frequent and powerful
storms and rising sea levels intensify. The question of how small, dense, and highly vulnerable coastal
communities stay in place, adapt, and build resiliency remains for the most part unanswered. This paper
aims to shed light on this topic by employing a mixed method research design incorporating qualitative and
observational methods in the analysis of climate adaptation planning on the barrier island of Long Beach,
NY five years after Hurricane Sandy left the island devastated. Relying on theories of ecological resiliency
that call to mind a 'safe-to-fail' approach rather than engineering resiliency's 'fail-safe' mentality, I look at
climate adaptation plans and projects on the barrier island through the conceptual framework of creating
systems that anticipate and strategically design for failure through redundancy of functions, connectivity,
multifunctionality, adaptive planning, and bio and social diversity. I found that several challenges and
obstacles stand in the way of achieving resiliency for the barrier island, including funding gaps, strict
permitting processes, entrenched 'home rule', lack of coordination regionally, environmental justice and
equity concerns, and the design of resource allocation, among others. Resiliency planning in this context of
separate, 'one-off' small adaptation projects within strict municipality boundaries, delayed by permitting and
funding issues, can be seen as 'too little, too late'. However, based on my analysis, I make recommendations
for a regional approach to resiliency, whereby the various governing bodies of the island together devise
a plan for the entire island as one landmass and natural ecology. This new regional entity would be in a
position to consider a plan for strategic retreat of those most vulnerable socioeconomically from the places
most susceptible to storm surge and sea level rise to safer ground within the same island, as well as to pursue
other feasible approaches to creating resiliency for the barrier island of Long Beach.
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Chapter 1

Global Climate Change



Introduction

Finishing the hottest year on record (2016), which
also happens to be the third hottest year in a row,
recognition that the earth's climate is warming has
become widespread and at this point, indisputable.
Non-discriminating in nature, the impacts of
climate change affect poor and rich countries alike
worldwide, though some areas, including barrier
islands and low-lying coastal communities, are
impacted more than other places. Planning for
the long-term impacts of climate change in highly
vulnerable areas is a large and complex challenge
facing governments and communities today and into
the future.

In recent decades, changes in climate have caused
impacts on natural and human systems on all
continents and across the oceans.1 Researchers have
concluded that human activities including fossil fuel
use, agriculture, and land use have been the dominant
causes of increased concentrations of greenhouse
gases in the atmosphere since industrialization.
Additionally, the evidence that aerosols and land
surface changes have altered Earth's climate points
to the conclusion that human activities have had a
net warming effect since 1750.2 There has also been
a decline in Arctic sea-ice extent, with evidence of
a 40% decrease in the average thickness of summer
Arctic sea ice.3 The melting sea-ice increases sea
levels, which in turn impacts human developments
in low-lying coastal areas as well as natural protective
systems like marshes and wetlands.
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Since the first Intergovernmental Panel on Climate
Change (IPCC) assessment report, scientists have
contributed to expand public knowledge of the issue
while at the same time, efforts have emerged from
around the world to create policies that control or
'mitigate' the emissions of pollutants that affect
the climate.4 The policies being pursued include
market-based approaches like emissions trading
as well as regulation and voluntary initiatives that
promote renewable energy sources and create or
enhance carbon 'sinks' that take carbon out of the
atmosphere, i.e. forest protection and planting.
Some countries have incorporated mitigation into
economic development strategies where human
welfare and jobs are promoted while at the same
time achieving pollution reduction goals. Aside from
country-specific policies, international diplomacy
efforts have emerged that have resulted in the
United Nations Framework Convention on Climate
Changes and the Kyoto Protocol together with other
initiatives that have brought attention to the issue at
an international level.

Despite these efforts, the climate is still hotter than
it was at the turn of the last century (see graphs
below). Carbon dioxide and other greenhouse
gases remain in the atmosphere for decades or even
centuries, guaranteeing continued change even as
efforts are made to reduce emissions of greenhouse
gases.5 The creation of a warmer climate produces
externalities that affect human settlements and
natural systems, which have already begun to be
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seen around the world. Consistent with the IPCC,
the impacts of climate change are wide ranging,
including effects on lives, livelihoods, health,
ecosystems, economies, societies, cultures, services,
and infrastructure due to the interaction of climate
changes or climate events occurring within a specific
time period and the vulnerability of an exposed
society or system. The physical impacts from climate
change on geophysical systems include floods,
droughts, and sea level rise.6

The current administration in the United States
under Donald Trump has proven adversarial to
efforts to address climate change. Since signing in to
office, the President has taken down references to
climate change on the official White House website,
except for those that mention an avowal to undo
former President Obama's climate policies, like the
Climate Action Plan.7 Additionally, President Trump
has announced his commitment to implement
drastic budget cuts to the Environmental Protection
Agency, shrinking its spending budget by 31%
and eliminating a quarter of the agency's jobs.
He has also appointed an anti-environmentalism
administrator to run the same agency.' While the
outlook appears bleak for addressing global warming
on the national level in the United States, it is as
critical as ever that state and local governments
engage in planning for the impacts of climate change
locally, for this unfortunate 'new normal' that is
shaping our collective futures.

Some places are seeing the effects of climate change
sooner than others. This is owing to the fact that
the negative impacts of climate change are not
distributed equally throughout the United States
or the world. Researchers from the US Geological
Survey have postulated that the Atlantic Ocean sea
levels are rising considerably faster than the Pacific
Ocean's, whereby certain stretches of the US East
Coast are experiencing sea level rise rates that are 3
to 4 times higher than the global average.9 Climate
science researchers have called the East Coast a sea
level rise 'hotspot' for this reason. 0 An underlying
cause for this difference between the Pacific and
Atlantic Oceans and their impacts on the coasts
is that the Atlantic's ocean circulation experiences
an especially strong 'overturning', officially called
the Atlantic Meridional Overturning Circulation,
or AMOC, which spans the north-south length of
the globe and connects waters off New York with

the waters of Antarctica. The overturning or water
circulation is a way of ventilating, but this process in
the Atlantic Ocean is expected to slow with climate
change, particularly affecting the northeast coast.
Ultimately, a slower ocean circulation in the Atlantic
leads to more warmth because there isn't as much
ventilation. Unventilated, warmer waters create
greater expansion of the water, which leads to a
faster rise in sea level than in other places."

Local effects have also contributed to a faster-rising
sea level on the Atlantic Coast in the US. These
effects include changes in offshore winds and land
subsidence, or the lowering of the land surface
elevation caused by the removal of support below
the surface, oftentimes from aquifer over-pumping."
For these reasons, it is predicted by researchers that
the East Coast of the US will see the impacts of
worsening climate change ahead of other areas.

Globally, sea level is projected to rise as high as six
feet above average high tides by 2100 according
to the National Oceanographic and Atmospheric
Agency, which points to more than eight million
people living in areas at risk of coastal flooding."
The statistics for New York in particular are
alarming. Sea levels along New York's coast have
already risen more than a foot since 1900. The
historical rate of rise in New York of about 1.2
inches per decade is almost twice the observed
global rate of 0.7 inches per decade over the same
period." Additionally, average annual precipitation
has increased across the state. Between 1958 and
2010 the amount of precipitation falling in very
heavy events increased more than 70% across the
northeastern US.'5

Recognizing the state's vulnerability to sea level rise,
in 2007 the New York State Legislature created the
Sea Level Rise Task Force to prepare a report that
would address the challenge of sea level rise on New
York's coastline. The Task Force found that 'the
likelihood that powerful storms will hit New York
State's coastline is very high, as is the associated
threat to human life and coastal infrastructure. This
vulnerability will increase in area and magnitude
over time.' This report came out in 2010, two years
before Hurricane Sandy hit New York, producing
unprecedented damage. Another finding from the
report stated: 'Sea level rise will cause all shoreline
ecosystems to become more frequently inundated.

9



Low-lying locations will become permanently
submerged. Habitats and the species associated with
them may migrate landward; this migration, however,
will be impeded by the density of development on
much of the state's shoreline and the widespread
hardening of that shoreline.'

The task force found that sea level rise, intense
storms, and the effects of climate change will
create a rising water table, saltwater intrusion of
surface waters and aquifers, greater inundation
and more frequent flooding and storm surge,
and also accelerated coastal erosion. Storm surge
is an elevation of the ocean's surface that leads
to rapid flooding caused by ocean water pushed
toward the land during a storm, low pressure at
the sea surface, and high tides. The damage from
these interacting forces will affect housing and
community infrastructure, but will also damage
critical ecosystems that buffer against floods, protect
drinking water and provide habitat for important
species. The report found that the systems of
low-lying sewage, wastewater, transportation,
communication, and energy infrastructure are also
all at risk to impacts from climate change." Past and
present land use and development patterns along the
coast increase the risk to damage from these climate
impacts.

Adapting to a Changing Climate in New York
State

In the New York region, the effects of sea level rise
have been seen and experienced by communities
already during Hurricane Sandy. New Yorkers on
the coast saw a glimpse into what the future of sea
level rise may have in store for them by 2100 with
the landfall of Hurricane Sandy in October of
2012 that created a storm surge of over 8 feet on
the barrier island of Long Beach in some places. 7

The devastating storm left a wake of damage in the
region, never before seen in the history of those
living there at the time. Many are still struggling to
recover five years later, with some people are still
displaced from their homes.'18

The severity of Hurricane Sandy in 2012 created an
awareness among government agencies at various
scales of the need to have better planning around
climate adaptation. The destruction caused by

Hurricane Sandy demonstrated that the very real
and severe issue of impacts from climate change are
already upon the region, affecting the way of life for
those who live there, and that many coastal areas are
ill-prepared to manage it.

When looking to the future and the ability of areas
to withstand climate change impacts, the term
'climate adaptation' is used often. Climate adaptation
has been described by academics in the field as not
being a well-defined and delimited set of activities. 9

Despite this ambiguity, several things are known.
Among the known aspects of climate adaptation
are that adaptation needs often arise, but not always,
from extreme events, and when vulnerability is
linked to extreme events, natural climate variability
and anthropogenic climate change need to be
considered jointly, because risks arise from both
sources combined. The distinction between reactive
and proactive adaptation may be hard to distinguish
in practice. The decision to adapt to climate change
may be triggered by a damaging storm event, but
made with the intent to address anticipated risk
changes in the future. Researchers have asserted that
adaptation to climate change is a continuous process,
in that adaptation can be effective for some time,
until another unprecedented storm event happens
that the locality is unable to cope with, and then
there arises a need to adapt again. The last assertion
by researches says that accurate information about
climate change often reduces the total costs of
adaptation-by avoiding the scenarios of adapting
too little or too much due to a lack of accurate
information."

It has been recognized that there are some aspects
of adaptation to climate change that are not new.
Societies have always attempted to make the most
out of the climatic resources in their region and
they have also attempted to adapt to changes in
climate conditions, though not always successfully.
Most activities considered in climate change
adaptation are not new either. These activities
include practices from various fields, including
disaster risk management like early-warning systems,
coastal management in the form of structural
protections, resource management like water rights
allocation, spatial planning in the form of flood zone
protection, urban planning as seen in building codes
and zoning, public health in disease monitoring
practices, and also agricultural outreach that looks at
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seasonal forecasts. 21

Despite these non-novel aspects of adaptation,
several aspects of adapting to global climate change
are considered to be new. The climate conditions
that we experienced in many regions already and that
will be experienced soon in others is unprecedented
in human history. Also unprecedented is the rate of
change in the climate and the amount of knowledge
available for people to understand the changes
happening. To this last point, while past societies had
experienced changes in the climate, they had little
means to be able to understand its extent, identify
causes to it, or to predict its future impact. Today
we have a vast amount of knowledge available to
better understand what is happening, from real-
time climate observations from all over the world,
models that help separate the effects of a variety of
forces either natural or man-made, to the ability to
make projections into the future based on continued
air-polluting activities on the climate system. All

of these scientific efforts help make a planned and
proactive adaptation to climate change more possible
than it has ever been before.22

I am interested in the decision-making process
of urban planners and policy makers in highly
vulnerable communities after a traumatic storm
event. Understanding the decisions to either look
toward retreat as a policy option, to stay in place
and adapt (and what adaptation looks like, either
'resilient' or simply coping with or managing
impacts from climate change), or to do nothing,
and the factors that affect such decision-making is
an area of inquiry I am interested in looking into
further. Related to these processes, some questions
that I wish to explore are how places that are
extremely vulnerable to climate change impacts are
thinking about their vulnerabilities and how their
understanding of these vulnerabilities to climate
change inform thoughts and actions regarding the
viability of continued living in the area. Understudied
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in this emerging field is how government officials
and planners make decisions around climate change
adaptation amidst challenges including uncertainty,
difficult politics, lack of regional planning, and a
resident base that is committed to maintaining their
high standard for a way life, to name a few. I would
also like to hear officials and planners explain why
they chose certain lines of action, what caused
them to make certain decisions around climate
change adaptation and their motivations that guided
decision-making. Dealing with the issues of climate
change effectively can be a serious strain on the
resources of a town or city, both in terms of staff,
time, and funding. How professionals make decisions
amidst such challenges, what causes or motivates
their decisions, and what plans or projects they put
forth to implement within this context is an area of
research in need of further development that I aim.
to shed light on through my research.

Case Introduction

While the causes of a changing climate are global
in nature, impacted by the interplay of atmospheric
and oceanic forces, and allude to a history of
development practices relying on the burning of
fossil fuels, the effects of a changing climate are felt
locally in the present moment and are likely to be
felt further as time goes on. Especially likely to be
affected by the impacts of a rising sea level and other
impacts from climate change are barrier islands off
the coast of New York. Barrier islands face a unique
vulnerability due to being situated with all sides of
their land mass surrounded by a rising sea that is
susceptible to increasingly intense storm surges.
Among barrier islands, those located on the Atlantic
coast of the Northeast, or in the 'hotspot' zone
for accelerated sea level rise, are at the forefront of
dealing with climate change today.

It is well worth studying how one such barrier island
densely populated by a city as well as four towns, is
addressing its high vulnerability to climate change

impacts after experiencing the major storm event
of Hurricane Sandy. The experience of the storm
created a deeper awareness of the problem of
severe climate change impacts on the barrier island.
Through understanding a storm-ravaged barrier
island's contention with its own vulnerability, other
areas that will need to deal with the same issue
down the line can learn and either replicate the

successes or not make the same mistakes. As such, it
is important to begin to understand the complexities
of climate adaptation efforts happening in this
particular 'perfect storm' circumstance, including the
challenges and opportunities, as well as if resiliency,
or the capacity of a system to respond to change or
disturbance without changing its basic state, can be
created and if so, how it may be achieved."

The barrier island I am examining is the island of
Long Beach. It lies off the coast of Long Island,
a larger barrier island, in New York, a 45-minute
train ride from Manhattan. As might be expected,
the island of Long Beach was heavily damaged by
Hurricane Sandy in October 2012. I am interested
to study how this collection of municipalities on a
vulnerable barrier island faced the brunt of climate
change impacts while at the same time dealing with
small-town politics, funding issues, disputes, and
difficulties acting at the local level. I will study how
Long Beach is managing to prepare for the continued
effects of climate change into the future, including
the more intractable problem of permanent sea level
rise.

Large-Scale Adaptations to Climate Change:
Examples from the U.S. and Europe

While I am focused on understanding the context
for climate adaptation and planning on a dense
New York barrier island, addressing the impacts of
climate change is a global problem. The impacts
from climate change are becoming more and more
recognized and anticipated the world over, not just in
New York. The available information for how other
places are dealing with climate change impacts points
to large scale, long-term responses in the areas most
vulnerable to storm surge and sea level rise.

I will present a few cases, two from the U.S. and one
from Europe, that depict the plans for action that
other highly vulnerable municipalities have pursued
to adapt to climate change impacts. The large scale-
planning happening in other places can inform
my understanding for what is happening in New
York, and provide a useful avenue for comparison.
One such large-scale and long-term response to
climate adaptation and resiliency is retreat and
resettlement brought about by the displacement of
populations due to the impacts of climate change.
Notable examples of towns opting for retreat from a

12
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Isle de jean Charles, Louisiana in 2015. Source: William Widmer/Redux
for CNN.

vulnerable location and resettling to safer ground are
the Isle de Jean Charles in New Orleans, Louisiana
and the village of Shishmaref, Alaska.

Isle de Jean Charles is a narrow strip of land in the
southern region of the coastal Louisiana bayous.
The island has been inhabited by the southeastern
Native American tribes of Louisiana for generations,
with residents belonging to the Biloxi-Chitimacha-
Choctaw tribe and the United Houma Nation.
However, coastal erosion has worsened over time
and the greenery that both tribes enjoyed historically
and that was once abundant is now dying due to
the effects of saltwater intrusion, inundation, the
land slowly sinking into the ocean, as well as coastal
erosion issues. These combined forces have affected
the livelihoods of people on the island and the ability
for residents to continue living there into the future.
Since 1955, over ninety percent of the landmass of
the island has disappeared into the ocean due to the
effects of climate change. 4

The tribal leaders on the island had coordinated to
apply, and have subsequently won a climate resilience
grant of $48 million from the Agency for Housing
and Urban Development (HUD). The grant will be
used to relocate the town and resettle the towns'
inhabitants inland in a new town located at a higher
base flood elevation. This type of climate adaptation
is preemptive and proactive. After experiencing the
conditions caused by a changing climate, instead
of waiting for the next climate change induced-
disaster, the village is opting to move out of harms'
way ahead of time. The resettlement is voluntary
for residents of Isle de Jean Charles. Many of the

Ghost trees make up the landscape of the island, a rcsult of saltwatcr
inundation. Source: William Widmer/Redux for CNN

residents have opted to retreat and resettle to higher
and safer ground as one community. The plan is
estimated to move about 60 people from the Isle
de Jean Charles to a new location inland.2 ' Though
many have chosen to move, the process has revealed
divisions as well as logistical issues and personal
dilemmas regarding the choice to move. A tribe
leader, Chief Albert Naquin comments, "We're
going to lose all our heritage, all our culture. It's all
going to be history." These dilemmas demonstrate
the emotional attachments and other complexities
that towns face when considering relocation, as
attachment to place is oftentimes linked to an
attachment to community and culture.

The resettlement plan for the island town is a novel
approach for the United States federal government.
It serves as an important precedent for other
areas in demonstrating how the federal and local
governments can work together to address extreme
circumstances of climate change impacts without
necessarily tearing a community apart. Though the
emotional turmoil that the community of Isle de

Jean Charles is experiencing in its separation from its
historical home is real, with the HUD-funded plan,
the idea is that the community can stay intact while it
removes itself from a deteriorating landmass.

Another long-term approach to adapting to climate
change can be seen in large scale infrastructure
projects that require significant investment.
Galveston, Texas is an island city in Texas that sits
in a particularly disaster prone area of the United
States. Galveston was Texas state's leading seaport
at the start of the 20th century, which also made
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Damage after the 1900 storm in Galveston. Source: earlytexashistory.com Seawall i Galveston, TX. Completcd in 1911. Source: Nitchelil-lis-
toricProperties.com

Telephone pole marking how high to raise buildings, seen before and after the city was walled off and raised. Source: 'Against the Tide: The Battle for
America's Beaches' by Comelia Dean

it particularly vulnerable to flooding, as it was
located about 9 feet above sea level on a sandbar.
On September 8, 1900, the worst recorded natural
disaster took place, known as 'The 1900 Storm',
and destroyed the city of Galveston, home to about
40 thousand people at the time. The hurricane's
damage included an estimated 6,000 people dead
while thousands more were left injured, in addition
to houses having toppled over, and the city's
infrastructure heavily damaged.27 To avoid another
future disaster, the city underwent large-scale
planning and engineering to build a wall and raise the
entire city as a way to permanently keep storm surge
from infiltrating the city.

A 3-member board of engineers was formed and
made recommendations to build a large seawall and
do grade raising to protect the barrier island from
storm surge. The city built a curved-faced concrete
seawall measuring 16 feet wide at its base at elevation
and 5 feet wide at the top, which stood 17 feet above

mean low water. The seawall was founded on timber
piles protected by sheet piling and riprap, or loose
stone that extended 27 feet outward from the seawall
into the ocean. The original materials used to build
the seawall included crushed granite, sand, cement,
round wooden pilings, wooden sheet pilings, stone
riprap, and reinforcing steel. The seawall stretched
3 miles in length, and was supported by a 100-
foot wide embankment built behind the wall to an
elevation of 16.6 feet. The seawall would be added to
on either side over time to extend protection to other
areas.2

At the same time as the construction of the seawall
between 1903 and 1911, the city also underwent
significant grade raising as a way to support the
seawall and drainage and sewage systems as well.
The level of the entire city was raised, in which some
areas were elevated more than 16 feet.29 According
to historical records, work was completed through
quarter-mile square sections and involved enclosing

14
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Diagram of floodgate in Venice. Image: Jay Smith/Discover

Aerial image of MOSE project. Source: Earth Observatory, NASA.

each section in a dike and then lifting structures and
utilities including streetcar tracks, fire hydrants, water
pipes, and houses. An estimated 2,000 houses were
raised in the residential area of the city. The fill used
to raise the land was dredged from the ocean floor,
at the entrance to Galveston Harbor and brought to
the residential area by way of large canals. Once the
fill was brought in, new foundations were built on
top of it. All in all, about 500 city blocks were raised
using 16.3 million cubic yards of sand spread from a
few inches to 11 feet thick.

Other large-scale infrastructure projects have
happened more recently in Europe. A canal city
and World Heritage site, Venice, Italy has been
notoriously vulnerable to flooding given its
geographic and physical characteristics. The city has
a history of subsiding, where the land mass has been
shifting downward, creating a worsening problem for
the city as sea levels rise as a consequence of climate
change. The natural tidal protections like mudflats
and marshes have been disturbed over time as well,
contributing to an increased vulnerability to flooding.
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When Venetian officials discovered that the city was
sinking due to pumping groundwater beneath the
city, they stopped the activity which resulted in the
halting of subsidence momentarily. Unfortunately,
the sinking continued thereafter, signaling that
the downward shifting motion of the land is a
mainstay. The city regularly experienced high tides
that extend into the city streets and plazas, shown in
the image on the following page. While in 1900 such
events of flooded streets in Venice due to high tides
happened about 10 times a year, the event began
happening more than 60 times per year.30

An especially disastrous flooding event occurred
in 1966 where two days of heavy rain coincided
with especially high tides, combined with a static
low-pressure system and severe winds resulted in 6
feet of flooding in the city. The flood destroyed art,
businesses, and homes and prompted officials to
begin considering an intervention that could ward
off future likely disaster. "

To address the unfortunate natural process of the
city subsiding coupled with rising sea levels, storm
surge vulnerability, and a loss of coastal protections,
officials began planning a multi-billion dollar
infrastructure project that would implement a series
of complex floodgates to protect the area from the
disaster of permanent inundation.

Construction began in 2003 of the large engineering
project called MOSE, Modulo Sperimentale
Elettromeccanico, an acronym that alludes to the
biblical figure Moses' parting of the Red Sea. Venice
is formed by 118 islands that are separated from
the Adriatic Sea by a chain of barrier islands that
taken together form 28 miles across with three inlets
where the Adriatic Sea enters the Venice Lagoon.
The mechanism to stop incoming flooding to the city
involves 78 floodgates that work to seal those three
inlets to the lagoon during unusually high tides to
prevent flooding in the streets. The goal was to put
in place a system that would temporarily separate the
Venetian Lagoon from the Adriatic Sea when needed
to stop the sea from encroaching into the city. The
resulting floodgates are massive, measuring 98 feet
high, 16 feet thick, and weighing about 300 tons. 2

The examples of climate adaptation that I have
spoken about, relocation, grade raising of an entire
city, and floodgates, involve large-scale changes

that require deeply involved planning, a long-term
outlook and vision, and heavy investment. These
examples will be important while assessing what is
happening around climate adaptation on the island
of Long Beach.

While large scale planning that has a long-term vision
for resiliency has worked well and fits the needs of
the communities in each of the places I mentioned,
these large-scale responses are not feasible in every
place that experiences serious threats to climate
change impacts. The place itself, including all of its
complexity, is significant in determining the viability
of large-scale plans of action. This contextual
comparison of Isle de Jean Charles, historical
Galveston, Texas and Venice, Italy helps to shape
my hypothesis for climate adaptation on the barrier
island of Long Beach. To zoom in closer to the
region that the island of Long Beach is located
within, I will next report on the climate adaptation
and resiliency efforts that have occurred in the
region of New York after Hurricane Sandy, as well
as discuss literature in the field of resiliency theory,
which will also help inform my hypothesis for Long
Beach's response to the storm and its plan for action.
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Chapter 2

Resiliency Theory & The New York

Region Post-Hurricane Sandy



While large-scale projects have happened, or are
currently happening in areas like Galveston, Texas,
Isle de Jean Charles, Louisiana, Venice, Italy, and
others, particular conditions exist in these places that
have allowed for large-scale, long term projects to
flourish. The drastic disappearance of land lost to
the ocean over the years combined with the loss of
livelihoods for residents in Isle de Jean Charles, the
historical arts and culture, world capital of Venice,
Italy threatened by rising seas and subsiding land, as
well as the catastrophic storm that wiped out the city
of Galveston in 1900, were all catalysts that called
for a long-term, large scale, and drastic plan with
significant planning, investment, and political buy-in.

The conditions on the island of Long Beach at first

glance, before deeper analysis, do not reveal similar
conditions that would make a large-scale and wide
reaching project feasible. The city on the island is not
a first-class destination for tourism and does not hold
significant cultural wealth or standing regionally, let
alone internationally, like Venice, Italy. Though Long
Beach suffered extreme and unprecedented damage
from Hurricane Sandy in 2012, it was not completely
wiped out by the recent storm it experienced as
compared to the city of Galveston's experience with
the great 1900 storm. Lastly, Long Beach has not
lost 90% of its land to the ocean and its residents do
not rely so heavily economically on the ecology of
the island they live on like residents in Isle de Jean
Charles do. The context and characteristics of Long
Beach would seem to call for a different approach,
perhaps smaller in scale and incremental, which I aim
to explore further in my research.

What follows in this second chapter is a description
of the literature around climate adaptation
and resiliency theory to provide grounding for
understanding the field of responding to a changing
climate today. Additionally, I will look at research
focusing on how communities in the New York
region are faring post-Superstorm Sandy, within
the same regional context as my case, Long Beach.
Through understanding the existing literature and
looking at specific localities planning within the
region of which my case is a part, I can begin to
understand the wider context and relate it back to my
analysis of Long Beach's climate adaption planning
and resilience capacity.

Sustainability and Resilience Theory

In challenging times characterized by an increased
sense of uncertainty and unpredictability, 'resilience'
has been looked to as a remedy for dealing with a
state of uncertainty and change. Resiliency has now
replaced sustainability in many circles as the new
'buzzword'. Resiliency is often used to describe a
multitude of phenomena, including communities,
individuals, and landscapes. But a lot of times
resiliency is used without a clear definition. It is
important to note that it is by no means a new
concept that has been invented, however, it has been
given new meanings over time. I will explore the
evolution of the concept and theory of 'resilience'
over time and in different fields to eventually place
which resilience theory I will use to analyze climate
adaptation planning in my case.

The latin root of the word resiliency is 'resi-lire',
meaning to spring back, and was a term first used
by physical scientists to describe the characteristics
of a spring. Resilience was used to characterize how
a spring maintains its stability of materials through
having a resistance to external shocks.

In the 1960's with the advent of systems thinking,
resilience began to take on new meanings. In the

Journal of Landscape and Urban Planning, Jack Ahern
describes the modern era of the 2 0th century as
associated with an equilibrium or deterministic
conception of nature. Developed societies worked
within a 'fail-safe' mentality, looking toward science
and technology as the answer to meeting the needs
of society, including undoing the environmental
mistakes of the past. Engineering resilience came
about during this time and is defined as the ability
of a system to return to an equilibrium or steady-
state after a disturbance, which could either be a
natural disaster or a social upheaval. " In essence,
engineering resilience is measured by the resistance
to disturbance and the speed by which a system
returns to equilibrium. 'Efficiency, constancy, and
predictability' are hence sought after qualities for a
'fail-safe' engineering project.3 4

Towards the second half of the same century, a
different approach emerged of a non-equilibrium
conception of science, systems, and the
understanding of nature and the built environment.
Around this time, sustainability as a concept was also
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emerging. Non-equilibrium theory, also called chaos
theory, argues that natural and cultural systems are
inherently variable, uncertain and prone to change
unexpectedly. 5 Resource management adopted this
non-equilibrium approach in adaptive management,
where managers could address uncertainty
through 'learn-by-doing' practices. Through these
'experimental probes', managers could adapt if the
results were not desired, and learn new methods
when they found success in the outcomes of their
mini experiments. 36

Also during this time, ecological resilience emerged
as a theory, defined as "the magnitude of the
disturbance that can be absorbed before the system
changes its structure".37 In this sense, resilience is
measured not just by how long it takes for a system
to bounce back after a shock, but also how much
disturbance it can handle and remain within critical
thresholds. Compared to engineering resilience,
ecological resilience rejects the concept of a single
stable equilibrium and instead embraces multiple
equilibria and the possibility of systems to flip
into alternative stability states. Equilibrium based
resilience is rooted in the Newtonian worldview
where the universe is seen as an orderly mechanical
device, referencing a giant clock whose behavior and
inner workings can be described by mathematical
rules and monitored by command and control
systems. In this Newtonian universe, a resilient
system can experience significant fluctuation but still
return to either the old or a new stable state."

Another theory of resiliency that came about is
evolutionary resilience which altogether rejects
the idea of an equilibrium state. Evolutionary
resilience contends that the very nature of systems
may change over time with or without an external
disturbance." Others have also called this socio-
ecological resilience. Resilience is not seen as a return
to normality, but rather as the ability of complex
socio-ecological systems to change, adapt, and most
importantly, transform in response to stresses and
strains.40

In landscape and urban planning, early thinking
about sustainability was more on the static side
of the spectrum, considering sustainability to be
a durable and stable concept that once achieved,
would last forever. The term 'fail-safe' is used
to describe this formula for sustainability, that

in creating sustainability, you can avoid failure
all together. However, critics of this conception
of sustainability pointed to the fact that a static
landscape condition cannot be sustainable in a
context full of surprises and change.4' Ahern argues
that a more relevant position is an approach of 'safe
to fail' that anticipates failures and as such, designs
systems strategically so that failure is contained
and minimized. He points to resiliency theory as a
solution to this paradox of sustainability.

Resilience is defined by Ahern as the capacity of
a system to respond to change or disturbance
without changing its basic state. In landscape and
urban planning, building the capacity for resilience
requires that practitioners identify the random or
chance processes and disturbances that a particular
landscape or city is likely to face, the frequency
and intensity of those events, and how cities can
build the adaptive capacity to respond to the
disturbances while continuing to be in a functional
state of resilience.43 Resilience capacity also requires
building an 'adaptable social infrastructure' to assure
meaningful participation and achieve equity in the
face of socio-economic change and disturbance,
and meaningful participation by stakeholders in
planning and policy decisions'. Resilience is more
strategic than normative because for it to work, it
needs to be explicitly based on and informed by
the environmental, ecological, social, and economic
drivers and dynamics of a particular place, and
it needs to be integrated across linked scales.4

Resilience also depends on being able to adapt to
unprecedented and unexpected changes.45

Biodiversity, modularity, tight feedbacks, social
capital, acknowledging slow variables and thresholds,
and innovation can all strengthen or enhance
resilience capacity. An adaptive approach to planning
and design advances resiliency where innovation is
pursued through experimentation, creating a culture
of monitoring and learning from small failures.46

To build urban resilience, Ahern proposes a suite
of five urban planning and design strategies. These
strategies include multifunctionality, redundancy and
modularization, bio and social diversity, multi-scale
networks and connectivity, and adaptive planning
and design. I will describe each of Ahern's strategies
for building resilience because I aim to use the lens
of these resiliency strategies later as a framework
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for assessing the island of Long Beach's climate
adaptation efforts.

The first strategy for building resiliency is
multifunctionality, and it involves intertwining or
combining different functions, creating efficiency
both spatially and economically. Examples of this
include the Green Streets program in Portland,
Oregon, and urban stormwater wetlands in
Berlin. The second strategy is redundancy and
modularization, which occurs when multiple
elements or components achieve the same
backup functions. By achieving redundancy and
modularization, you spread risks across time,
geographical areas and across multiple systems.
Ahern asserts, 'When a major urban function
or service is provided by a centralized entity or
infrastructure, it is more vulnerable to failure. When
the same function is provided by a distributed
or decentralized system, it is more resilient
to disturbance.' In this way, redundancy and
modularization are strategies that avoid 'putting all
your eggs in one basket'. The strategy is to prepare
and plan for when a system fails, not if a system fails.
He provides an example of this in sub-watershed
based sewerage or stormwater systems like in the
Chicago Green Alleys program.

The third strategy to support urban resilience, bio
and social diversity includes biodiversity together
with social, physical, and economic diversity. Lister
uses an interesting metaphor of a "library of
knowledge" to describe biodiversity: while some
of the content is familiar and valued, some of it
remains unread and waiting on the library shelves
for someone to discover its value or function.47 An
example of response diversity in urban biophysical
processes is the low impact development practices
of installing permeable pavement, bioswales and an
urban tree canopy that would capture rainfall before
it reaches the ground, with each piece adding to the
response diversity of the stormwater system. If one
feature stops working, there is a backup system able
to take up the slack. In the same way, cities with
greater amounts of economic and social diversity
have a better response diversity to be able to adapt to
socio-economic disturbances and change.

Multi-scale networks and connectivity involves
looking at the landscape as a system that performs
functions, with connectivity being critical and lack

of connectivity as a major cause of malfunctioning
of particular functions. An example of multi-scale
connectivity is when walking trails connect with bus
routes, or urban drainage swales that connect to
non-channelized low-order streams that link with
higher-order streams. Complex and robust networks
build capacity for resilience by providing redundant
circuitry that maintains functional connections after
disturbances to the network. Connectivity has been
viewed in the field as a major generator of resilient
urban form. Ahern praises this type of resilient
urban form that is built around 'blue-green networks
that support biodiversity, hydrological processes,
pedestrian transportation, climatic modification,
neighborhood identity, and aesthetic enhancements.'
An example of multi-scale networks includes the
Staten Island Bluebelt that connects urban drainage,
wildlife habitat and recreational functions for the
borough.

The last strategy Ahern mentions is adaptive
planning and design. This concept addresses the
'problem' of making decisions using imperfect
knowledge about change and disturbances by
conceiving it as an opportunity to learn by doing."
In adaptive planning, urban plans and designs are
thought of as hypotheses of how a project or policy
will affect certain urban functions, and then the
project itself becomes an experiment that urban
planners and designers can learn from through
monitoring and analysis of its effects. While this
adaptive process has been used a lot in natural
resource management, it is relatively rare for urban
planning. Innovative urban planning and design has
a high potential for failure, which is why oftentimes
the innovative 'experiments' are implemented as
pilot projects. An example of this is the SEA Street
project in Seattle, designed to provide drainage that
more closely resembles the natural landscape before
development rather than engineered piped systems.50

The Context for Climate Adaptation in the New
York Region

The New York region was heavily impacted by
Hurricane Sandy, which landed on the northeast
coast of the US on October 29, 2012 at a full moon
high tide. The hurricane caused widespread flooding
and extended power outages that left over $65 billion
in economic losses, 650,000 homes destroyed or
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damaged, and disrupted infrastructure including
tunnels, sewage systems, and hospitals for weeks
across the states of New York, New Jersey, and
Connecticut.5 Communities in the New York region
employed different measures to recover, rebuild, and
plan for the future with an eye toward the impacts of
a changing climate.

While investigating other cases in the New York
region, I found in-depth coverage of climate
adaptation efforts of different vulnerable
municipalities in the New York region post-
Superstorm Sandy in two recent theses of
graduates from MIT's Department of Urban
Studies and Planning. The first thesis reveals the
post-Hurricane Sandy recovery and redevelopment
processes underway in Staten Island's East Shore,
called 'Buyouts and Beyond- Politics, Planning,
and the Future of Staten Island's East Shore after
Superstorm Sandy' by Alexander Brady. The second
thesis illuminates how certain Rebuild by Design
competition contenders in New Jersey that did
not ultimately win funding from the competition,
including Asbury Park, Keansburg, and Toms
River, have been doing after the competition, called
'Learning through Competition: Resilience on the

Jersey Shore after Rebuild by Design' by Catherine
Ferrara. In the following chapter, I will recap the
findings from the two theses, which will help
inform my hypothesis for my case within the same
geographic region.

Staten Island, New York Ci_y

Residents on Staten Island's East Shore have
historically faced a severe vulnerability to flooding
owing to the conditions of the place. These
conditions included the prevailing affordable housing
structure of the beach bungalow, overdevelopment
of the East Shore facilitated by the City selling
'swampland' to developers, lack of adequate coastal
protections, and the environmental issues unique
to the area. In addition to these conditions, there
was also a prevailing sense of mistrust in the City
government, owing to a lack of investment in
infrastructure for the area and a legacy of residents
and local politicians viewing Staten Island as a low
priority for the City on its list of issues to deal with.

Brady makes clear the importance of acknowledging
that the history of the borough played a vital role

in determining how the post-Sandy recovery and
redevelopment effort unfolded in the wake of
the storm. Staten Island had a history of being
developed as a beach getaway for Manhattan
residents with its first peak of development
occurring in the 1920s, coinciding with the extension
of the railway. Land was bought and developed
to create summer beach bungalows for families to
spend the night for the duration of the summer
seasons. After World War II, there was a national
housing shortage as solders returned home from the
war. Families in Staten Island began winterizing their
summer bungalows to allow for year-round living
to address this housing shortage. Some of these
winterized summer bungalows, never designed to be
used full-time, were still part of the housing stock
when Hurricane Sandy struck. By the time Sandy
came, 62% of the housing stock had been built
before 1964. The wooden bungalow structures were
far from being up to any standard of building code
reflecting current flood vulnerability, and thus were
extremely vulnerable to chronic flooding over the
years, as well as the anomaly of Hurricane Sandy.

By the end of the 1950's and into the next decade,
the City of New York sold off large swaths of land
to developers during this time, oftentimes selling
land that formed part of the system of wetlands in
the area. Overdevelopment became a huge concern,
as the borough's infrastructure wasn't able to keep
up with the increased densities moving to the island.
As new development was built up to FEMA flood
elevation codes and the City's updated building
codes, the bungalows flooding problem became
exacerbated as storm surge and freshwater flooding
pushed off new raised roads and home sites onto
the lower-lying pre-existing bungalow homes.
Additionally, the now-developed wetlands were
no longer able to serve as natural drainage, which
reduced the landscape's ability to absorb storm surge
and rain flood waters, making an existing problem of
flooding for the bungalows much worse.

There had been scattered infrastructure on the East
Shore of Staten Island prior to Hurricane Sandy
to protect the coastline from storms with some
improvements made to them over time. These
included the replacement of a berm, the area of
the beach that is a horizontal plateau formed by
deposits of beach material that lies above the high
tide water level, and trees and bushes planted by the
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Army Corps of Engineers as well as repairs to the
flood gates adjacent to the sewage treatment plant.
These temporary protection measures took years
of flooding damage and resident advocacy before
they were finally built. Unfortunately, these coastal
protections that were long fought for by residents
proved to be no match for Hurricane Sandy. The
hurricane greatly damaged the East Shore and
changed its future course as a settlement dramatically.

In addition to the historical bungalow housing
typology's inherit vulnerability, the area's
overdevelopment of swampland that reduces
natural drainage, and lacking coastal protections,
the geography and ecological conditions of the
East Shore also produce a vulnerability to disaster.
The area is susceptible to chronic flooding as
is, even without the presence of a severe storm,
including in times of high moon tides and moderate
rainfall. Residents in certain areas of the East Shore
complain about shifts in winds bringing waves
crashing at their doorstep. Flooding events in Staten
Island's history have called for rescue by rowboats
and evacuations as late at 1992 with the arrival of a
bad Nor'easter at that time. Additional to a condition
of chronic flooding, the area is highly susceptible to
wildfires.

With all of the issues the borough faces, and the
difficulty they have in getting the City to intervene,,
there is a persistent feeling of being left behind
by the rest of the City of New York, and given
a lower priority than other areas, with residents
and politicians calling Staten Island the 'forgotten
borough'. Given the City's track record in failing
to invest appropriately in better infrastructure to
support the development of the island, and the city-
led rapid development of marshlands, it is hard to
argue the negative perception held by residents. It is
for this reason that post-Hurricane Sandy, residents
appealed for a long-term solution directly to the
State of New York, bypassing the City entirely.

When Sandy arrived on land at the same time as
high tide on the Atlantic, Staten Island was hit with
massive storm surge, and wind whipped waves that
led to destruction and the death of 23 people on the
East and South Shores. More than 11,700 buildings
and critical infrastructure were located in inundation
areas, including the Oakwood Beach Wastewater
Treatment Plant, the Staten Island Railway and other

transportation corridors like Hylan Boulevard.

Brady admits that Staten Island is a very unique case
to consider in the New York region. Owing to the
various historic conditions of vulnerability, repetitive
storm damage, and a perceived lack of concern and
inaction from the City, residents of the East Shore
did not need to be convinced to relocate; residents
actually came together and advocated themselves
to get a home buyout program for their community
from the State of New York.

What followed from the aftermath of Hurricane
Sandy were two different and competing acquisition
programs on Staten Island, as each program,
one from the City mayor, and the other from the
State governor, had their own separate goals and
intentions for shaping the future of Staten Island.
The goal of the State's home buyout program,
announced by Governor Cuomo in 2013, was to
acquire parcels where damage occurred during the
storm on a voluntary basis and ultimately return
the developed parcels back to Mother Nature, with
mention of incorporating the newly open space
into the natural drainage system developed in other
areas of the borough already as part of the Bluebelt
project.

The City's home buyout program was piloted in
Oakwood Beach, a community on Staten Island's
East Shore. The mayor's stated goals were to
construct and preserve hundreds of thousands
of units of affordable housing, and thus created
an acquisition program to help advance that goal.
'Giving back' housing parcels to Mother Nature
would be antithetical to his goal of preserving the
housing stock in New York City. Reflecting the
mayor's goals for preserving housing units, the City's
acquisition program would buy out homes from
willing residents to then redevelop the land into
better housing. Through this acquisition program,
the City would create more resilient housing by
demolishing damaged housing, and combining the
small lots where the beach bungalows lie and then
create larger, more climate-equipped housing up to
current flood elevation regulations.

There were issues with each of the acquisition
programs, however. The City program was perceived
negatively by residents stemming from mistrust
of the City's intentions in creating better housing.
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Many residents voiced concerns that the City
would develop the land where their house once
stood into high-rise luxury apartments, changing
the character of the neighborhood by ushering in
gentrification and displacing the people who once
lived in the affordable beach bungalows. The state
program, in this respect, was seen as more favorable
because the land would be converted to open space,
which was seen as the more desirable outcome to
some residents because it would better maintain
the character of the town, and avoid bringing in
higher-income residents, and would also be the more
ecologically sustainable option in the long run.

Though the more favorable buyout program
to most residents, the state's program was not
without its own challenges and setbacks. The state
administration did not have a larger urban design
layout conceived or any plan in place for what
to do with the newly created open space bought
out from homeowners, aside from the vague idea
of connecting it with the Bluebelt project. With
scattered acquisitions, it would be difficult to enact a
larger plan for open space to be part of the regional
wetland drainage system for Staten Island. On top of
this, there was also no plan for who would maintain
and manage these newly open spaces once they were
given back to Mother Nature.

A larger issue with both buyout programs was that
once residents were bought out from their affordable
but highly vulnerable housing on the East Shore,
they were not given a resettlement plan or even a
way forward to continue living in the City. It seemed
that the last affordable option of living in New York
City had disappeared with Hurricane Sandy and they
were left to find somewhere else to go. With the
only affordable options lying outside of city limits,
buy-out participants oftentimes were economically
driven out of the City, losing community ties in
the relocation process. In essence, retreat has been
pursued in certain communities of Staten Island,
but in a scattered and less designed and unified way
than the way retreat is being pursued in Isle de Jean
Charles, Louisiana, where emphasis is placed on
maintaining the community as it relocates.

The Rebuild by Design Competition

Around the same time as NY City and NY State's
acquisition programs were beginning, the Rebuild

by Design competition was also underway in the
New York region. Launched in 2013, Rebuild by
Design (RBD) took a very different approach from
the buyout programs. RBD was a federal initiative
spearheaded by the Hurricane Sandy Rebuilding
Taskforce and the Department of Housing and
Urban Development. The design competition invited
teams to propose visions and implementation plans
for resiliency in places affected by Hurricane Sandy.
The purpose of the competition is to move the field
of resiliency planning forward through novel and
innovative ideas, which are thought to arise from
interdisciplinary teams led by designers, and not
bounded by bureaucratic planning offices that are
constrained by budgets, politics, and staff capacity.

The Sandy Rebuilding Task Force was created with
a specific goal to 'identify and work to remove
obstacles to resilient rebuilding in a manner that
addresses existing and future risks and vulnerabilities
and promotes the long-term sustainability of
communities and ecosystems'. Rebuild by Design
was created to address that goal. Teams of urban
designers and others would undergo a year long,
three stage process to develop regionally scalable
and locally-contextual solutions that would increase
resiliency in the greater region. The proposals
generated would be implemented using Community
Development Block Grant Disaster Recovery
(CDBG-DR) funds and additional private funding.5 2

Looking to Catherine Ferrara's thesis 'Learning
through Competition: Resiliency on the Jersey Shore
after Rebuild by Design', the focus of the study is
on what has been happening in cities on the Jersey
Shore that participated in the Rebuild by Design
resiliency competition but did not ultimately receive
any financial support to fund the proposed projects.
She looks at three towns in particular that fell under
design firm Sasaki's proposal for the competition and
asks where they stand post- competition in terms of
resiliency or 'planning and preparing to withstand the
impacts of climate change'.

The Rebuild by Design competition process
involved three rounds, each time narrowing down
design teams and their pilot project proposals to
the eventual winners. In the first round, 140 teams
submitted descriptions of their qualifications in the
design fields and community engagement abilities
as well as initial resilience ideas designed to address
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either 'coastal communities, high-density urban
environments, ecological and water body networks,
and unidentified and unexpected' landscape
typologies.53 Out of the 140 teams, the Task Force
chose 10 teams to advance to round two, the
research stage.

In this second round, each team was provided
$100,000 and required to attend seminars and site
visits in order to develop several preliminary 'design
opportunities'. Eventually narrowing down their
focus on specific design concepts that could be
developed further, the teams were given another
$100,000 to plan and implement a facilitated and
iterative process for community engagement with
all levels of government in the potentially affected
neighborhoods of their proposals. In April of 2014,
the teams presented their final design proposals at
public events in Jersey City and Lower Manhattan.
The selection jury that judged the final designs
included the current HUD Secretary, academics
in various fields of public health, economics, and
landscape architecture, and representatives of The
Nature Conservancy and Urban Land Institute,
among others.54 The winners of the Rebuild by
Design competition who were awarded funding to
implement the project proposals included three sites
in New York City, one on the south shore of Long
Island, and two in northern New Jersey.

At the end of the Rebuild By Design competition,
several places had detailed visions and plans for
resilience projects, but no federal funding to
implement them. Catherine focuses on one design
team's proposed projects to enhance flood protection
and economic development in three vulnerable
places along the New Jersey Coast, including Toms
River in the barrier island region, Asbury Park by
the ocean, and Keansburg on the inland bay. These
three proposals did not receive funding support to
implement their projects.

Toms River, New Jersey

Sasaki Associates focused on the Toms River-
Berkeley-Seaside area as its pilot site for the
competition, identifying the barrier island area as
among the most vulnerable coastal typologies to sea
level rise and storm surge, while at the same time
being the most valuable places in terms of beach
tourism. They used a projection of 31 inches of

sea level rise by 2050 and found that 24% of the
area's population and 37% of the housing stock are
estimated to be at risk for storm flooding by 2050.
Additionally they found that the area's regional
assets- commercial and retail institutions catering to
tourists along or near the boardwalk- are currently in
coastal flood hazard zones as well, creating a regional
economic vulnerability.

Sasaki's design proposal for Toms River barrier
island area sought retreat from the island, moving
residential and economic activity westward away
from the ocean and up to higher ground, proposing
this higher area as a 'new town center' site. They
envisioned the site as a mixed-use attraction by
incorporating within it 5,000 year-round and seasonal
housing units, retail and commercial development,
and a civic node with entertainment, and educational
opportunities, as well as a resiliency center. The
design also called for creating wetlands on the edge
of the bay to protect inland areas from storm surge.
The barrier island is left to return to its natural
state instead of continuing on as the center of
regional activity. In prioritizing the natural ecology
to take over the barrier island, the design calls for
the relocation of coastal neighborhoods and the
promotion of ecotourism inland, while allowing
some access to the barrier island beach through a
ferry system.

When Toms River did not win the competition,
Ferrara found through her interviews with planners
that they were not surprised that the proposal
did not win as they were under the impression
that the design seemed infeasible and lacking
in its understanding of the local context. The
County planning director felt there was a lack of
implementation steps in the design proposal to show
a path forward to get to the final outcome of the
design. The Rebuild by Design competition was a
bit of a letdown for the town, but they continued
to actively pursue other grants and funding
opportunities for resiliency projects of a more
traditional planning slant, including a master plan for
the town and a Long-Term Community Recovery
Plan, which ended up incorporating the idea of a
potential bay ferry service that was discussed with
Sasaki during the competition process.
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Asbury Park, New Jersey

The second project proposal site for Sasaki is 25
miles up the coast from Toms River, in Asbury
Park, which is another coastal tourist destination on
the Jersey Shore. The city has an interesting history
of ups and downs economically in addition to
underlying socioeconomic and racial tensions that
plague the city. The City had prioritized economic
development prior, but is now beginning to seek
sustainability and resilience after the devastating
impacts of Hurricane Sandy. This town, different
from Toms River, does not have a barrier island to
break the storm surge. The town boasts a beach
and boardwalk and also a downtown district inland
from the beach, which is a lively regional music and
art hub. In recent years, planners had prioritized
development above other planning initiatives, calling
for 3,000 housing units on blocks along the ocean.

In Sasaki's analysis of Asbury Park, while they
suffered minor damage from Sandy relative to
areas on the coast to the south, 21% of Asbury
Park's population and 28% of its housing stock are
seen to be at risk to storm surge flooding by 2050.
Sasaki held two well attended public meetings and a
parade and rally event to get community input. The
final proposal for Asbury Park had three different
elements. The first was to reimagine the boardwalk
as a protective infrastructure from storm surge, the
second a call to 'return to nature' the hard edges of
the city's inland lakes to create permeable and sloping
shorelines, and the third to beautify and add flood
control infrastructure to certain streets that connect
the neighborhoods of east and west Asbury Park
which are disconnected both physically and socio-
economically as is.

After finding out that they did not win funding
from the competition, City and County officials of
Asbury Park continued to pursue ways to implement
the projects. Unlike Toms River, planners in Asbury
Park felt that the design ideas were manageable and
do-able, with ways forward for implementation. They
sought after grants for funding of the resiliency
projects but without any luck, unfortunately. They
eventually moved on to pursuing an agenda of
resilience through more traditional master planning
processes, with updates to a local master plan as well
as a county master plan. County planners included
the design proposals for resiliency from Sasaki in

their list of recommended actions in their new
master plan.

Keansburg, New Jersey

The last town where Sasaki created a resiliency
design proposal is Keansburg, on the Rarity Bay. It
is a smaller, more year-round community off of the
Jersey Shore. The town has a history of bad flooding
and damage from hurricanes, thus the US Army
Corps of Engineers had built a 15-foot tall dune
system for coastal protection. During Hurricane
Sandy, the bowl-like topography of the town in
addition to the weathered and outdated dune system
ended up working together to hold water in the town
for days in some areas, damaging a lot of property.
Sasaki estimated that significant land and residents
in the three adjacent towns of Keansburg, Union
Beach, and Hazlet are at risk for storm flooding by
2050.

Similar to Tom's River, the design proposal for
Keansburg was regional in nature, looking at storm
and flood resilience for the larger area in addition
to open space and the restoration of contaminated
natural areas to benefit all three towns. The design
team identified a site for transformation that would
help reduce flooding from heavy storms, protect
from storm surge, and create a regional recreational
amenity. The outcome would be Natco Lake, a
manmade wedand that already exists, but would
require expansion, remediation, and the planting of
salt tolerant vegetation for the anticipation of sea
level rise that will create a brackish environment
for wildlife. The lake would also have a recreational
element, including kayaking, bird watching, and
fishing. The proposal also mentions concentrating
development on higher ground and fostering
sustainable industry in the area.

Ferrara found that municipal officials felt surprised
to have a design solution proposed for outside of
the Keansburg town boundary. Though initially
surprised, they were ultimately happy with the final
designs, understanding that the team was looking for
a regional resilient design project, which provided
benefits for all three towns, and that they never
would have thought of the idea for Natco Lake on
their own. The Keansburg deputy mayor looked into
opportunities to pursue funding for the design after
losing the competition, however with little success.
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Keansburg has returned to other recovery and
resilience opportunities like joining FEMNs National
Flood Insurance Program Community Rating
System (CRS) which allows municipalities to apply
for credits for their flood management practices that
may translate to flood insurance premium reductions
for their residents. The town engineer is looking
to improve the dune structure and build additional
pumping stations for flood relief as a way to earn
CRS credits as well. Additionally, officials are looking
into options for replacing hardscape areas with more
permeable materials to allow for better groundwater
recharge, which would also help with flooding issues
during storm events. Officials have maintained
interest in the large regional project, though it is
being pursued in smaller, incremental steps.

In Toms River, Asbury Park, and Keansburg, while
planners and town officials have recognized and
prioritized planning for resiliency to future storms
after witnessing the devastating effects of Hurricane
Sandy, the lack of municipal capacity and resources
to pursue bold designs has been inhibiting progress
toward those goals. Ferrari concludes however that
exposure to large-scale design solutions for resiliency
and other public amenities have had a positive effect
on the local planners and government officials by
inspiring new ways of imagining resiliency and the
different opportunities available. Challenges remain
however, such as an engrained home-rule mentality
that looks to maintain resources within town
boundaries as well as a lack of funding.

Through understanding how three towns on the
Jersey Shore and the East Shore communities in
Staten Island pursued post- Hurricane Sandy climate
adaptation and resiliency planning, insights can be
drawn to inform my hypothesis of what may have
happened and continues to happen as the towns and
city on Long Beach island respond to the urgency
created by Hurricane Sandy to plan and adapt to
climate change impacts.

Hypothesis for Long Beach, New York

The Toms River proposal for a large-scale retreat
from the barrier island and a design for the creation
of a new town center inland on higher ground was
the least favored by local planning officials after
the Rebuild by Design process had culminated. I
hypothesize that the same would be true for the

island of Long Beach. While retreat may be the
best long-term, ecologically sustainable plan when
considering the severe vulnerability of barrier islands
today and into the future, I predict such a plan is not
feasible in the short- to medium-term for residents
on the island of Long Beach. I predict retreat will
not be viable on the island of Long Beach due to
economic reasons as well as personal choice, and
thus will not be pursued or planned for by local
officials. I assume that the island of Long Beach
is still a highly desirable place to live for residents
due to its location, mainly its proximity to New
York City, as well as the various amenities, including
the beach and the strong sense of community
ties and community pride felt there, based on my
own observation. This aversion to considering
retreat would be analogous to how Toms River
residents and planners felt about Sasaki's retreat
design proposal- mainly that it was lacking in its
understanding of context in that large scale retreat
was not likely to occur given the population and local
constraints.

When considering Staten Island's buyout programs,
the New York City buyout program would not
apply for the island of Long Beach because it falls

just outside of the city boundaries. While the island
would qualify for the state's buyout program, I do
not believe Point Lookout, Lido Beach, and Long
Beach will be pursuing a buyout policy from New
York State. I hypothesize that too much time has
past where costly repairs have already been made to
flood damaged homes, others are raising their homes
to lower their FEMA flood insurance rates, and that
enough time has passed for people to move on to
other things and be less attuned to the issues brought
about by Superstorm Sandy. Perhaps residents are
viewing Superstorm Sandy as a once in a lifetime
storm that does not point to a growing trend, but
rather a freak one-time occurrence that is now
behind them.

Additionally, I suspect that the south shore of
Long Island's involvement in the Rebuild by Design
competition, similar to the experience in Keansburg,
points toward a newfound openness and awareness
of the need to consider regional collaboration
to achieve resiliency. However, I do suspect that
similar to the local officials' reactions to Keansburg's
proposal for the regional drainage and recreation
center Lake Naco, Long Beach officials will find that
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there are challenges and obstacles in cooperating at
the regional level, including the complications of
sharing resources as well as the limitations of local
policies and regulations bounded by town lines that
Ferrara calls 'home rule'. Additionally, I believe the
lack of communication lines across town and county
boundaries will hinder the ability of officials to
collaborate regionally.

When considering the experience in Asbury Park, I
hypothesize that the public engagement process will
be highly beneficial for planning officials in Long
Beach like it was for officials in Asbury Park, who
do not typically have the budget or staff capacity to
afford the opportunity to hear constituents' ideas
and concerns around resiliency. The engagement
process facilitated and funded by the Rebuild by
Design competition provides an opportunity for the
community's input on what they think of preliminary
design ideas as well as a chance for residents to voice
their concerns and hopes for resiliency more broadly.
I think this will be a way forward for planners
in Long Beach to educate their constituents on
resiliency concerns as well as learn themselves from
residents what their broader concerns are and what
they would like to see moving forward in the short-
term.

Related to these short-term concerns voiced by
residents, I also hypothesize that while long-term
and more broad resiliency planning is pursued by
design teams as part of the Rebuild by Design
competition, local planners may be drawn to address
immediate resident needs and desires for rebuilding
and recovery post-Hurricane Sandy in the short-
term. Local planners will primarily be more drawn
to addressing constituents' immediate needs while as
a secondary concern, will participate in planning for
long-term resiliency projects at the regional level,
which tends to happen more slowly.

I also believe that the different municipalities in Long
Beach, especially the small towns without much
staff capacity, budget, or attention paid to it, will be
pursuing small-scale 'coping strategies' that do not
attempt to solve all of the town's problems, but will
rather work incrementally to temporarily address
one issue at a time to the best of its ability, without
any grandiose claims or fanfare. These coping
mechanisms will be small in scale and more feasible
to implement politically than large-scale planning

initiatives.

Coping strategies inherently do not solve the long-
term and permanent problems of sea level rise and
advancing storm surge from the next big storm
event, but they do provide a temporary mechanism
of protection against small changes over time,
temporarily halting the problem for a while. Such
measures are more politically viable, as they are not
very controversial and don't require a huge amount
of investment or even consensus. I suspect that
one of these coping measures will incorporate new
zoning laws and changes to land use regulations as
well as some requirements for new buildings to be
elevated, and other related resiliency measures for
individuals' household design and construction.

In sum, my hypothesis is that the municipalities
on the barrier island of Long Beach will not be
considering population displacement for the island's
long-term trajectory, and will instead, be focusing
on maintaining a high standard of quality of life
on the island with a focus on smaller projects of
coastal protections and zoning and land use changes
for the most part. I suspect that the barrier island
towns and cities will also not likely be investing in
large infrastructure projects like flood gates or grade
raising that provide a greater range of resiliency, but
will be focused on recovery, rebuilding and some
scattered small projects to protect the island from
immediate threats without a real, permanent long-
term solution to future climate impacts like sea level
rise.

Methods to Test My Hypothesis

In the next chapter, I will explore what is happening
around planning for climate adaptation on the
barrier island of Long Beach. My methods for data
collection include interviews with local planning
officials, county planning officials, state officials,
and residents of the barrier island. I also used
observation to document the projects underway
and took photographs to provide a visual analysis
for climate adaptation projects on the island.
Additionally, I use various secondary sources
including planning studies, reports, speeches,
project proposals, photographs, and news articles
to understand the context for climate adaptation
planning on Long Beach island 5 years after
Hurricane Sandy created a flurry of concern and
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activity around resiliency.

Through these methods, I will test the validity of
my hypotheses about what is happening on the
barrier island of Long Beach in regard to planning
for climate adaptation and resiliency. I will look at
both how the city and towns of Long Beach island
are recovering and redeveloping post-damage from
Hurricane Sandy, and also how they are preparing for
a climate that continues to change and will continue
to have worsening impacts on the barrier island.
The impacts I refer to are more frequent and severe
weather events like hurricanes and the resultant
storm surge, as well as gradual sea level rise, which
affect the viability of the island as a place to live
long-term.
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Chapter 3

The Barrier Island of Long Beach, NY



Long Beach is a long and narrow barrier island that
lies south of the mainland of Long Island adjacent
to the border of Queens and the rest of New York
City. Its southern edge faces the Atlantic Ocean
while the northern side of the island lies on Reyn-
olds Channel, or the bay. Beyond the bay is the
mainland of Long Island. People are drawn to live
on the barrier island by its ocean views and beautiful
beaches together with a close proximity and ease
of access to New York City and all of its economic
and cultural amenities. Many residents of the City
of Long Beach, Lido Beach, and Point Lookout use
the Long Island Railroad to commute to work in
New York City every morning, while in the sum-
mer months, the railroad serves another important
service in bringing visitors from New York City to
the City of Long Beach for a day at the beach. The
entire coast of the City of Long Beach, called 'The
City by the Sea', is public for visitors to enjoy with
the purchase of a beach pass. Subsequently, the city's
economy relies heavily on summer tourism.

Long Beach forms part of a series of barrier islands
that extend the length of the mainland Long Island.
The barrier islands start with Long Beach then con-
tinue to Jones Beach island that houses Jones Beach
State Park, and ends with the long and narrow Fire
Island that extends parallel to mainland Long Island
out past Mastic Beach. Long Beach is the most
densely populated island, with Jones Beach serving
as state parkland and Fire Island sparsely populated
with some year-round homes, but mainly used as a
summer vacation destination.

There are only two cities within what is referred to
as Long Island, the area occupied by Nassau and
Suffolk counties. Both cities, Long Beach and Glen
Cove are located within Nassau County. The City of
Glen Cove is on the northern side of Long Island,
near Long Island Sound. Aside from the two cit-
ies, the rest of the settlements on Long Island are
characterized as towns, villages or hamlets; these are
mostly low-density, suburban communities.

The barrier island of Long Beach (LBI) is shared by
the City of Long Beach, the three hamlets of Point
Lookout, Lido Beach, and East Atlantic Beach, and
the village of Atlantic Beach. Point Lookout is at
the most eastern end, followed by Lido Beach to the
west, the City of Long Beach in the middle, then
East Atlantic Beach and Atlantic Beach on the west-
ernmost edge of LBI closest to New York City. The
hamlets are unincorporated, shown as orange in the
image on the following page, while the city and vil-
lage on the island are incorporated, shown in yellow.
I focus on both the smallest hamlet and the densest
and largest municipality, Point Lookout and the City
of Long Beach, respectively, for my case.

Topographically, LBJ slopes downward from the
beach side south of the island to the north towards
the bay. LBI itself is surrounded on its lower side, to
the north by wetlands and marshes. In addition to
the Long Island Rail Road, a highway system made
up of the Loop Parkway and the Meadowbrook
Parkway was built through the marshes and wetlands

Source: Googlc Farth, 2016
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to connect Jones Beach State Park as well as the
island of Long Beach to the mainland of Long
Island, continuing out to New York City.

While the City of Long Beach governs itself, the rest
of the hamlets and village on the island are governed
by the Town of Hempstead, shown in yellow above.
The Town of Hempstead covers a large portion of
Nassau County and also owns the waterways and
underwater land.

A Land Formed by Glacier

An eastward advancing continental glacier formed
much of present-day Long Island, including its
barrier islands. The terminal moraine deposits at
the easternmost end of present-day Long Island, by
Montauk, have been greatly eroded by the power of
the Atlantic Ocean's wave action since the retreat and
melting of the glacier. Large amounts of material,
equaling miles of land, have eroded from the south
shore of eastern Long Island and have been carried
westward by long shore currents to supply sand to
the south shore barrier island beaches. The long
strips of sand that form the series of barrier islands
of today were formed both by the long shore

currents as well as steady wave action over time."
The waves worked away on the shallow sea bottom
to form off shore sandbars that are now the barrier
islands of Long Beach, Jones Beach and Fire Island.
The inlets between the islands allow tidal waters
to move in and out of the shallow lagoons. These
lagoons found on the northern side of the islands
are full of marshland. '

The island of Long Beach was a place where Native
Americans lived and harvested shellfish. After the
Native Americans were displaced, different groups
found use of the island, including the British to
harvest sea grass to provide hay for their livestock.
Later, whalers would use the island to set up a point
to look out for whales at 'Lookout Point', on the
easternmost edge of LBI, later naming the town
where that spot is located 'Point Lookout'.5

Ear# History of Point Lookout

In the late 1800s, New York City entrepreneurs,
drawn to the easternmost end of the barrier
island for its sandy beaches, built a railroad from
Long Beach to Point Lookout as well as a hotel
and accompanying cottages for visitors to stay.
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Demonstrating the difficulties inherent to the area
as a settlement for people to live, repetitive storm-
induced damage as well as financial problems made it
difficult for enterprising businessmen to successfully
convert Point Lookout into a permanent tourist
destination. In 1889, a particularly bad hurricane
wiped out the railroad line as well as most of the
hotel and cottage infrastructure on the beach.58

Aout ( ource: ot Lookut I istonca

At the turn of the century, a community of
beach cottages formed in the area known as Point
Lookout today. A rescue station, or Coast Guard,
was established in Point Lookout. The town was
developed in earnest in the 1920s when concrete
streets were laid out in a grid and the land was
subdivided and sold for single-family housing uses.
The scattered vacation homes eventually grew to be a
thriving community of mostly year-round residents,
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as seen in the historical photos.59

The landscape of Point Lookout has evolved since
the original formation of the settlement. Like
Montauk's coastal erosion over time, the easternmost
side of the island of Long Beach, off Point Lookout,
has also been eroded over time and thus has

decreased in size considerably since the 1920s (see
aerial photos from 1929, 1940 & 1950, above)."

The Ciy Built on Sand

A former New York State Senator and successful
Brooklyn real estate developer, known for creating
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the iconic Dreamland amusement park in Coney
Island, William Reynolds was also the founding
father of the City of Long Beach. In 1906, Reynolds
formed a syndicate to purchase Long Beach from
the Town of Hempstead, imagining and selling
to investors the idea of the oceanfront city as
another Atlantic City, New Jersey. At first, he just
purchased the part of Long Beach that is adjacent
to the Atlantic ocean, believing the northern edge
of the island wasn't suitable for building because it
was mostly marshland and at parts underwater. He
promptly changed his mind, famously saying: "If we
want to do anything with this place, we must buy all
of the sandbar".6 '

The area of present-day Long Beach was a sandy
strip with a few cottages when Reynolds bought
it. To raise the land in order to make it suitable for
building, Reynolds hired a dredging company to
dredge sand from the marshes and narrow creeks
on the northern side of the island to fill in the land
mass. The pumping of the sand from the bay waters
ended up creating a wide, navigable channel on the
bayside, later called Reynolds Channel. Reynolds
then hired a landscape architect, Charles W Leavitt
Jr. to draw a plan for the community's streets and
housing layout. Leavitt had also created plans for
Garden City on Long Island as well as West Palm
Beach and Lakeland, Florida and others. Leavitt laid
out Long Beach streets on a grid, creating a wide
boulevard with spacious medians for greenery and
set aside the area near the ocean as super blocks for
large hotel resorts. Calling Long Beach the 'Riviera
of the East', Reynolds decreed that every house
be built out of stucco or concrete and that the
roofing be made of red vitrified tile, emulating a
Mediterranean style. Reynolds' real estate firm, called
The Estates of Long Beach, was made up of wealthy
and influential Brooklyn residents and businessmen.
Long Beach was formally opened on May 15, 1907
when the Estates of Long Beach began selling lots to
prospective buyers. 2

That same year, Reynolds began building the Long

Beach boardwalk, famously bringing in two elephants
from Coney Island to help with construction to
create more publicity for the City. Reynolds then
heavily invested in developing Long Beach as a resort
city, building the boardwalk, homes, and hotels. The
newly built city would proceed to become a vacation
destination for famous and wealthy New Yorkers for
a time.

Reynolds was elected as Long Beach's first mayor,
and was eventually indicted for dishonest real estate
dealings with the City of New York and for misusing
public funds while Mayor of Long Beach. The New
York Times reported on the story:

The city whose cash box Mayor Reynolds is
thus adjudged to have dipped into is of his own
creation... It seems probable that Reynolds, like
many much more famous railroad builders and
empire builders, found the normal legalities
sometimes standing in the way of his big plans.
Also, it may have been difficult for him to rid
himself of a proprietary attitude toward Long
Beach-and its public funds."

The Long Island newspaper, Newsday, summed up
in a 2001 editorial about Long Beach its thoughts
on the politics of the city: "Ever since the politician
who founded Long Beach was convicted of
corruption early last century, one generation of
officials after another has done its share to promote
a tradition of infamy there". "

Quite different from Reynold's intentions for a resort
city, Long Beach is now a year-round community for
the middle class. 5

The Barrier Island, Today

The Long Beach of today is a dense city, with a
population of 33,470 people year round, surging up
to about 55,000 people in the summer.66 The city
has a median income of $84,831 and is 81% white,

Place Area Population Size Median Income Renter Occupied
Housing

City of Long Beach 2.1 sq. miles 33,470 $84,831 43.2%

Village of Lido Beach 1.7 sq. miles 2,600 $143,333 7.2%

Village of Point Lookout 0.2 sq. miles 1,267 $111,534 19.2%
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and 6.2% black or African American .6 Long Beach
fares higher in diversity than the other towns on
the barrier island, Lido Beach and Point Lookout.
Lido Beach is lower density and wealthier than
Long Beach, but it is also disaggregated without a
town center. Point Lookout is the smallest in area
and population of the three neighborhoods and
also arguably the most insular. (See the table on
page 34 for the statistics of the three easternmost
municipalities on Long Beach island.)

Smaller in area than both Long Beach and Lido
Beach, Point Lookout also differs from the other
settlements on the island in that the officials and
residents place a lot of emphasis on promoting a
walkable and bikeable community. Several regulations
are in place to maintain this characteristic of the
town, including restricted on street parking, and
a 15-mile per hour speed limit throughout. Point
Lookout is inward-looking in its design as well,
making it difficult for tourists to enjoy the town's
beach amenities because of its lack of street parking
availability and the requirement to show a resident
beach tag to be able to gain entrance to the beach
area. Tourism activities in Point Lookout are mostly
linked to the bayside area of the town. Point

Lookout has a lively, active and accessible bayfront,
with two marinas, and two fishing stations that
provide gas to boaters and small wooden boats
rentals to residents and visitors. Point Lookout also
has several restaurants, a fish market and a few bars
that face out onto Reynolds Channel.

Contrasting to Point Lookout, the City of Long
Beach's bayfront is dominated by industrial uses and
utilities infrastructure, creating a less than accessible
waterfront for residents and visitors to enjoy. The
emphasis for tourism in Long Beach is very much
focused on the Atlantic side of the island, where
investment takes place and revenue is generated
through selling beach passes to visitors. The location
of important services and facilities for the City of
LB and critical economic activity for the town of
Point Lookout on the bay side of the island both
create a high degree of vulnerability to flooding on
that side of the island.

Already vulnerable to normal hurricane events,
the island of Long Beach was highly impacted and
devastated by the arrival of Superstorm Sandy
in October of 2012. Homes, businesses and
infrastructure throughout the island were heavily

38



Damage from Hurricane Sandy in Long Beach city. Source: FEMA

damaged by the storm. Critical facilities and utilities
on the bayfront in Long Beach were shut down, and
businesses were wiped out on the bayside in Point
Lookout. The boardwalk, symbolic of Long Beach's
popular beach and tourism attraction was completely
destroyed, with dramatic images of the scene taking
over the news. At several different points on the
barrier island, the ocean and the bay met each other,
ultimately leaving residents trapped without an
evacuation route. There was also a large amassing of
debris carried by floodwaters. Additionally, power
outages and lack of gas services and Internet made
recovering from flood damage after the storm even
more challenging for residents of the island.68

Hurricne Sandyr Impact in Point Lookout

The island has experienced a historic vulnerability
to damaging winds, repetitive flooding, and
storm surge owing to its barrier island location.
However when Superstorm Sandy landed on its
coast, the community was ill prepared for or aware
of the amount of damage that would ensue. It
was the largest storm in New York's history and
also coincided with a full moon high tide when
it landed on the island. Point Lookout and its

neighboring hamlet, Lido Beach were both hit hard
by Superstorm Sandy. The damage was dramatic,
with its impact ranging from homes and businesses
to critical public facilities as well as the natural
environment 9 . An indicator of the intensity of the
storm on this part of the island, the U.S. Geological
Survey recorded a high-water mark of 10.2 feet on
the southern side of Lido caused by the Hurricane's
storm surge. The surge was able to accumulate to
such a high level due to the failure of the dune
system in place. The main dunes in a section of
Lido Beach were completely destroyed and in other
areas in both Lido and Point Lookout the dunes
were breached in several different places, allowing
the floodwaters to enter the neighborhoods from
the ocean. Nearby to the high-water mark, a five-
story condominium had flooding up to the ceiling
of its first floor, causing structural damage to its
foundations. The storm surge was so great that the
bay and the ocean met in the middle of the island in
several places. Lido Boulevard, the main road of the
island that connects the different towns and the city
and is the only evacuation route, was flooded by over
a foot of water.70

The existing flooding from storm surge and rainfall
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was made worse by additional water that was pushed
into the towns' streets through the storm drain
outfalls on the bay. Designed as open, the storm
drains allowed tidal water to flow back through the
storm drains and flood out onto the neighborhood
streets. Approximately 53% of the housing stock

in Point Lookout was built before 1939, when the
Town of Hempstead had enacted its flood damage
prevention ordinance. FEMA's Disaster Housing
Assistance Program cited more than $10.5 million in
damages to housing alone as a result. Schools were
shut down for several weeks, requiring students to
be bussed to other neighborhoods off of the island
while repairs were made. All three fire stations were
damaged, including one of them that was so critically
damaged that it was shut down permanently after the
storm. Additionally, the local economy took a hit,
with many businesses closed for more than a year
due to heavy damage from the storm.7 '

Aside from flooding damage to homes, businesses,
and critical infrastructure in both towns, a storm-
induced power outage left homes without electricity
for two weeks, and also many without gas during
the start of a typically cold winter in the Northeast.
Cell tower damage by flooding created poor cell
phone and Internet connections. The combination
of these disruptions resulted in the isolation of
residents in Point Lookout weeks after the storm hit.
Residents I have spoken with have told me how this
period of isolation was especially traumatic owing
to multiple issues, including the need to respond
to immediate threats caused by flooding, assessing
what had happened, moving flood water out of
their homes, attending to personal, physical needs,
and cleaning out damaged items from their homes.
Many residents, after securing their own immediate
household needs went out to help their neighbors,
especially those with particularly heavy damage
and those not able-bodied to do the required work
themselves.

The natural areas of the island were also impacted
by the storm. The last salt marsh on the island
in Lido Beach experienced shoreline erosion and
pollution from debris left by floodwater. The
unprotected areas of the island were especially
vulnerable to flooding, including the northeastern
and southeastern edges of Point Lookout, where the
bay and the ocean meet at the eastern most end of
the barrier island.72

From an interview with a resident of Point Lookout,
I learned of the experiences of residents during and
after the storm. My interviewee recounts, "In Point
Lookout, people were traumatized by the losses
people suffered on the bay. They were traumatized
by the damage on the bay and the inconvenience for
them. They didn't have power for three weeks, the
gas was turned off for everybody, [waiting for] when
they were going to open the streets again and when
they were going to let people get on the island and
get off the island. There was no gasoline, we couldn't
get our cars out, ... all the cars were destroyed, [so]

nobody had cars for the most part. So there was
tremendous inconvenience and there was significant
empathy for the few that were significantly hurt."

The Impact of Hurricane Sandv on the CQ4

Similar to Point Lookout and Lido Beach, the City
of Long Beach was devastated by Hurricane Sandy,
with many homes damaged, as well as businesses and
infrastructure. It was especially unfortunate that the
businesses suffered so tremendously from the storm
right as the economy in Long Beach was beginning
to recover from the 2008 recession.

Long Beach also experienced breaches where the
ocean surge met the bay surge in the middle of
the island, completely inundating areas of the city.
Residents were left after the storm without power,
gas, and sewer for two weeks. Nine fires also broke
out across the city owing to the storm during this
time. The US Geological Survey recorded a storm
surge of 17.48 feet in one part of the City of Long
Beach. Streets were covered with 3 to 10 feet of
water and covered by 4 to 6 feet of sand.7 3 10,554
housing units, amounting to 68% of the housing
stock experienced heavy or strong damage, meaning
half of the unit damaged, and 2 0 - 5 0 % damage to
the unit, respectively.74 10,331 housing units were
flooded, 1,337 units had greater than 4 feet of
flooding, and 3,908 units had between 1 and 4 feet
of flooding.75

The storm damage took its toll on much of the City's
infrastructure, including sewer and water lines, wells,
pump/lift stations, roads, parking lots, electrical
systems, traffic signals, fire hydrants, sidewalks, and
curbs. Hurricane Sandy caused a 9-foot wall of
water to wash over the Bay Park Sewage Treatment
Plant, which took out power and dumped more
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than 69 million gallons of raw sewage into nearby
waterways.7 6 Another 2.8 billion gallons of partially
treated sewage was released into Reynolds Channel
as Nassau County was working to repair the damages
to the treatment center.77

Additionally, the Water Purification Plant and storage
tower, the Water Pollution Control Plant, electrical
substations, and a major gas pipeline were severely
damaged, requiring emergency repairs in Long
Beach's industrial area, North Park.78 The storm also
damaged government facilities, bulkheads, dunes
and the dunes' pedestrian walkovers, as well as the
historic beach boardwalk, originally constructed
in 1907. A total of 54 City-owned facilities were
damaged. 7 9 The cost of damage to the City's

facilities and infrastructure has been estimated to
be approximately $200 million. Total damage to all
of Long Beach including homes and businesses
reaches up to one $1 billion, approximately.80 In sum,
not much was spared in the City of Long Beach by
Hurricane Sandy.

One resident of the island described to me in an
interview what it was like in Long Beach at the time
of Hurricane Sandy, "Point Lookout breached at
3 points, there were three places where the ocean
and the bay met. [In] Long Beach you couldn't
identify how many blocks had breached, it was just
continuous [sit]. It was just the water flowed from the
bay to the ocean, back and forth. Once it destroyed
the dunes, then it took out the boardwalk, then the
two of them met. In other storms, you could identify
exactly which streets had a breach happen. During
Sandy, it was just a lake. People had to be rescued
from the second story of their homes. Our friends
in the West End by Atlantic Beach, the water was up
to their thighs on the second floor, with no plan to
get out. It was freezing; everyone forgets how cold
it was. We had a blizzard 5 days after that... In Long
Beach, people were pretty traumatized. In Long
Beach everybody was in the same boat, everybody
was hurt, everybody was damaged. There was no
'made it', 'didn't make it' in Long Beach."

Cross-Island Climate Adaptation

Protecting the Beach

After the devastation experienced during Hurricane
Sandy, the one large project that came about

afterwards to address storm protection across the
entire barrier island, including Atlantic Beach, Long
Beach, Lido Beach and Point Lookout was the U.S.
Army Corps of Engineers' beach protection project.
This project was not formulated as a response to the
devastation that Hurricane Sandy wreaked, though
the decision to implement the project came as a
response to the damaging effects of the storm. The
engineering of the beach, or the plan to 'harden'
the beach against future storms was conceived of
much earlier, in 1995. However, it was surrounded by
controversy and thus unfortunately not implemented
prior to Hurricane Sandy's arrival.

In 2006 the Long Beach City Council voted
unanimously to outright reject the $9.8 million
beach preservation project by the Army Corps
of Engineers that would have helped protect the
barrier island of Long Beach against ocean flooding
from storms. The plan called for placing a berm of
dredged sand along the beach up to 10 feet high
along with a 5 feet high dune system that would
extend from western Long Beach all the way down
the island to Point Lookout, creating over 6 miles of
coastline protection.8' The hamlet of Point Lookout
was in favor of the plan and tried to proceed with
the project without Long Beach, however they were
unsuccessful without the support of the City of
Long Beach.

A major factor of the opposition to the beach
protection plan in 2006 was the surfing community
in Long Beach. The surfing community was
represented by the Surfrider Foundation, an
environmental and surfer-advocacy group. The
Surfrider Foundation members asserted their
opposition to the plan by noting that the project
would create dangerous riptides and also harm the
existing aesthetic of the beach with no guarantee
that the City would be better protected with the
project in place. The group advocated its position
through holding several public meetings with the
community and also meetings with the City Council.
They produced testimony against the Army Corps
project, ultimately resulting in the rejection of the
project that would have protected the barrier island
from future storms, including Hurricanes Irene and
Sandy. 2 There was some disagreement over the
decision to reject the project. One lifelong Long
Beach resident who disagreed with the City Council's
decision, recorded in September of 2006 in the New
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York Times speaking forebodingly at the time, "How
did people get elected to office that are so ignorant?
I just pray hard and hope to God we don't get hit by
anything." 83

After the extreme damage caused by Hurricane
Sandy, Long Beach residents no longer resisted the
Army Corps of Engineers' proposal for the beach
nourishment and protection project. The damage
was too great to continue opposing a project that
would protect the communities from future storms.
The massive project began construction in July
of 2016 in Point Lookout and Lido Beach and is
still underway currently as of May 2017 (see the
following page for photos of construction taking
place in Point Lookout this past year).

The project report states that the aim of the project
is to reduce the potential for storm induced damages
along the Atlantic Ocean coastline. The Army
Corps of Engineers (USACE) New York District
in partnership with the New York Department of
Environmental Conservation (NYDEC) made the
plans for the project. The three specific damage
concerns arising from coastal storms that USACE
and NYDEC were considering in the design and
engineering of the project were inundation, erosion,
and waves. The project is engineered to protect the
ocean coast from up to a 100-year storm, or a storm
that has a 1% chance of occurring in any given year.
While Hurricane Sandy has been estimated by the
Army Corps to be around a 180-year storm, the
Army Corps claim in the project report that the
beach protection project wouldn't have been able
to withhold flooding, but would have reduced the
damages experienced." It is important to note that
the project plan would only protect the southern

coastline on the Atlantic ocean of the island from a
100 year storm, not the remaining sides of the island,
east, west and north, where there is substantial land
area threatened with inundation from different
bodies of water.

The idea behind the project for Long Beach is to
create a wider, nourished beach, which slopes gently
downward below the water, while also creating taller
sand dunes that will together protect the shore by
acting as naturally protective buffers.85 The compo-
nents of the beach protection project include filling
in the beach with 4.7 million cubic yards of dredged
sand for the extent of the length of the barrier island
from Point Lookout to the western most end of the
island, replenishing 1 million cubic yards of sand
every 5 years for 50 years, constructing a 25 feet high
sand dune system along the filled in berm, planting
dune grass, rehabilitating and extending 17 of the
existing groins, and building a revetment wall and
4 new groins on the eastern end of the island in
Point Lookout. The project will also build 57 dune
crossover paths for pedestrians and vehicles. The
project has an estimated total cost of $230 million
and is funded by the federal government through the
Disaster Relief Appropriations Act of 2013.86

The latest controversy with the project occurred
during one of the project meetings that I attended
with stakeholders in Point Lookout in December
of 2017. There has been a misunderstanding about
the project schedule, where the City was unaware
that construction would be taking place during July
and August. During the meeting, City officials from
Long Beach were pushing to stop construction
of the groins from taking place in Long Beach
during this upcoming summer due to the heavy

Point Lookout

New groin D New groin ew groin B New gromn A rom Groin 56 rom oncrete evetment

New groin construction in Point Lookout. Source: USACE Long Beach Island Beach Protection Project Report
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Portion of the new revetment on southeastern end of Point Lookout by the ocean, part of the Army Corps of Engineers project. Source: Author

USACE beach protection project construction pictures. Source: Sean Stalteri, Plotography
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reliance of their economy on beach tourism. The
Long Beach officials contended that it would be
catastrophic to the economic wellbeing of the city
to shut down certain beaches during peak tourist
season, especially since they are still in process of
recovering economically from Superstorm Sandy.
They stated this concern in a letter to the Army
Corps of Engineers project manager and requested
that they be able to coordinate with the contractors
to cancel the work during the summer, delaying work
on the project until the fall. This became a point
of frustration for the stakeholders from the rest of
the island, especially Point Lookout, who see the
halting of the work in Long Beach at this point to
be disruptive to the overall project goals. They also
mentioned frustration that this issue is being brought
up so late, as all parties agreed upon the work
schedule before construction began in 2016. As of
writing this report, the issue of halting work in the
summer in Long Beach has not yet been resolved.

While the Army Corps of Engineers' beach
nourishment project spans the entire barrier island,
most post-storm recovery and resiliency efforts have
been conceived of locally, not spanning the whole
island, due to the boundaries of governing bodies.
The Town of Hempstead governs its incorporated
hamlets, Point Lookout and Lido Beach, while
Long Beach governs itself and has taken on its own
projects. The state-funded New York Rising program
aided the formulation of local projects in Point
Lookout and Lido, as well as local projects for Long
Beach. Next, I will focus on Point Lookout and Lido
Beach, including their experiences working to enact
recovery and resiliency efforts.

Point Lookout and Lido Beach

Visioning Recovey and Resilieng

In Point Lookout and Lido Beach, recovery and
resiliency efforts post-Hurricane Sandy have been
centered on the US Army Corps of Engineers'
beach 'hardening' project for the most part. From
my conversations with residents on the island and
officials working there, many residents feel that
the project is long overdue, and was unnecessarily
halted for several years by Long Beach's long
resistance. They also feel that the town of Point
Lookout would have been better protected had the
beach protection project been implemented when

it was initially proposed, around 2006. In addition
to the beach hardening project with the US Army
Corps of Engineers, planning officials have looked
to the state-funded New York Rising Community
Reconstruction Program as a way to address some
of the problems they are facing aside from shoreline
erosion on the Atlantic side. The beach protection
project and the NY Rising program are federal and
state programs, respectively.

The state of New York established the New York
Rising Community Reconstruction Program (NY
Rising), a participatory recovery and resiliency
initiative, after Superstorm Sandy to help 124
communities that were severely damaged by three
weather events, Superstorm Sandy, Hurricane
Irene, and Tropical Storm Lee, within the span of
a year. The Governor's Office for Storm Recovery
allocated more than $700 million in federal funds
to support the planning and implementation of
community-developed projects as part of the
initiative. The program is described as a combination
of bottom-up community participation and State-
provided technical expertise. Each of the localities
was allocated between $3 million and $25 million to
implement eligible projects that have been identified
in their plan for reconstruction. This funding comes
from the US Department of Housing and Urban
Development Community Development Block
Grant- Disaster Recovery.87

The foreword to the NY Rising Community
Reconstruction Program report for Lido Beach and
Point Lookout explicitly highlights the need for
resiliency thinking in response to the storms New
York has experienced: 'Hurricane Irene, Tropical
Storm Lee, and Superstorm Sandy wreaked havoc
on the lives of New Yorkers and their communities.
These tragic disasters signaled that New Yorkers are
living in a new reality defined by rising sea levels and
extreme weather events that will occur with increased
frequency and power. They also signaled that we
need to rebuild our communities in a way that will
mitigate against future risks and build increased
resilience.'

A Planning Committee was formed for each of the
places identified as high need, made up of local
residents, business owners, and civic leaders. The
Planning Committee of Point Lookout/Lido Beach,
made up of eight members, started the process by
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defining the scope of its planning area, assessing
storm damage, and identifying critical issues. The
Committee then made a list of critical assets in the
community and analyzed the assets' exposure to risk.
From there, the Committee was able to describe
recovery and resiliency needs and identify some
opportunities. From the opportunities identification
phase, they then put forward strategies that were
comprehensive and aimed at reconstruction and
resiliency and also identified projects and action
items that would enact those strategies. Some of the
projects were not proposed for funding through the
program but they were still analyzed thoroughly by
the Committee. By the end of the planning process
for Point Lookout and Lido Beach, they were eligible
for up to $6 million in funding to implement the
projects.88 An important side note to mention is
that the implementation of the projects proposed
in the plan are subject to Federal, State, and local
laws and regulations, and that a projects' inclusion in
the plan doesn't guarantee its eligibility for CDBG-
DR funding or that it will be implemented. This
will prove to be an important distinction for Point
Lookout when trying to implement some of the
projects highlighted in its reconstruction plan.

In the Lido Beach/Point Lookout area, critical
issues or problem areas were identified during the
first phase of the NY Rising planning process.
These included the vulnerability of public facilities,
access to electricity and cell service during and after
emergencies, as well as access to evacuation routes
post-emergency. The malfunctioning of the bay
outfall drains was another concern as they allowed
tidal water to travel back through the storm drains
and release out onto neighborhood streets creating
an impassable evacuation route. Lastly, accelerated
coastal erosion and damage to natural protective
systems like dunes and marshes have increased the
risk of damage to the communities from future
storms and thus have been identified as a critical
issue that needs to be addressed."

The Committee identified and categorized assets
in the two neighborhoods then assigned them a
risk factor, taking into consideration future storm
events. The storm events that the risk factor
takes into account include frequent, low-intensity
events to infrequent, high-intensity events. The
risk assessment tool calculated a risk score using
the formula: Hazard x Exposure x Vulnerability

Risk. More than half of the assets identified were
found in the high-risk category. Severe risk scores
were identified for the stormwater systems and the
bayfront assets, including economic and natural
systems-related assets.

Up next in the state-led process, strategies were
identified as well as projects that would enact
those strategies. The plan's recommendations were
shaped by input from the community during three
public engagement events, where 40 to 45 residents
attended on average. I spoke with one participant
from Point Lookout who attended a few of the
public meetings. He mentioned that the meetings
were not as valuable towards the end because they
repeated a lot of what had been said and done in the
first few meetings. He opined that the reason for this
might have been that the community engagement
consultants had been contracted to do a certain
amount of community meetings but they had
covered almost everything in the first two or three
meetings. Thus, there wasn't anything else to talk
about or go over since everything had been decided
in the first few meetings. Nonetheless, several
projects were outlined during this process to address
the critical problems identified on the island.
Shaped by input from the public meetings, the vision
statement created by the Planning Committee for
Point Lookout and Lido Beach Reconstruction reads:
'Point Lookout and Lido Beach will continue to be
vibrant, island residential communities that provide
a healthy environment and resilient infrastructure
and maintain a high quality of life for residents
and visitors by preserving natural resources,
providing beautiful beaches and other recreational
opportunities, and maintaining a working waterfront.'

To fulfill the vision statement for Point Lookout
and Lido Beach's future, the following strategies
and projects were proposed for CBDG-DR
funding through the NY Rising Program (see
Appendix, Figure 18 for full list of projects and their
descriptions): 1. Revetment repair and reconstruction
along the northeast end of Point Lookout, 2. Tidal
backflow prevention and stormwater treatment,
3. Drainage improvements that will help reduce
flooding along evacuation routes and other
important corridors, 4. Repair dunes and construct
dune walkovers (this will be included in the US Army
Corps of Engineers' island-wide beach protection
project), 5. Critical facility resiliency through
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providing flood protections and 5. Evacuation
education and outreach program and lifeline safety
plan.
'Featured projects' are not proposed for funding but
can be proposed for an initial study or first phase
of the project. Featured projects could also be for
reform change or other programs that don't involve
capital expenditures (see Appendix, Figure 19 for
further description). They include: 1. Alternative
stormwater opportunities in the large park areas of
Lido Beach, 2. Shoreline and marsh restoration and
open space protection, and 3. Encourage stormwater
capture during sidewalk replacement.

The Committee also identified 'Additional resiliency
recommendations' which are resiliency projects or
actions that the Committee wanted to highlight but
did not propose for the NY Rising program funding
allocation: 1. Residential bulkhead replacement
program, 2. Residential structure height restriction
zoning amendment, 3. Residential alternative
energy installation encouragement program, 4.
Expand alternative power generation and storage in
Point Lookout, 5. Microgrid pilot project in Point
Lookout, 6. Flood protection at the golf course, 7.
Gateway creation and community enhancement, 8.
Debris removel from Reynolds Channel, 9. Utilities
elevation in a few targeted areas, 10. Addition and
renovation of the Fire District Stations in Lido
Beach and Point Lookout 11. Convert Ocean Blvd.
to sidewalk in Lido Beach, 12. Regrade lateral streets,
and lastly, 13. Support New York State Department
of Transportation to repair the Loop Parkway
bridge.

Experiences Tying to Implement Climate Adaptation
Projects in Point Lookout

During my interview with one of the members

of the NY Rising Community Reconstruction
Planning Committee, who is also from Point
Lookout and works for the Town of Hempstead at
the Department of Conservation and Waterways,
I learned that the Town of Hempstead has been
allocated $4 million from the state to pursue the first
project on the proposed projects list, the Revetment
Repair and Reconstruction at the northeast end of
Point Lookout to help with storm protection for the
town. The existing revetment wall is buried under the
sand and thus, non-functioning.

I was told during the interview that the Department
of Conservation and Waterways has been having
difficulty obtaining permits for the state-funded
revetment project, which has led to a delay in
getting the project built. The source of the delays
in obtaining the necessary permits has been the U.S.
Fish and Wildlife Service, a federal agency charged
with the task of 'conserving the nature of America',
who have found issue with the plans for the
revetment.9 ' While the project is state-approved and
funded, the project still needs to abide by federal and
local laws and go through all the usual permitting
processes therein.

The latest complaint by the Fish and Wildlife Service
has been that they require the revetment to be
built back further inland where there's currently a
baseball field and public space for the community.
The confusion around why they are proposing
to decrease the size of the park to put in the
revetment is an ongoing issue delaying the building
of the project. The latest attempt to resolve the
problem from the Department of Conservation
and Waterways has been to record where the old
revetment is as a way to provide evidence that the
new revetment should be built up on top of it by
the shoreline instead of back inland by the ball

The old rcvetmcnt at low tide on northeastern end of Point Lookout. A new revetment will be built on the footprints. Source: Author
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fields. During a site visit to the bay to see the work
being done, I saw men outside looking for the old
revetment.

The following quote from the interview is telling of
the strained relationship between Fish and Wildlife
Services and local agencies in Point Lookout and
Lido Beach trying to get climate adaptation projects
underway:

"They want us to put the revetment back
by the ball fields. All these agencies do this,
they make these prognostications based on
information that they feel is right... They
make things very difficult when you're trying
to get things done... You don't have a lot
of wiggle room and time is going on and
going on and things are not getting done,
and we're getting to the end of the runway.
You have a 4 million dollar grant to do a
project, and the guys saying 'if I can't see the
revetment you're not putting it in there'...
It's all about no. And that's only in the last
10-15 years. The thinking is always 'no,
no, no' without basis. If they had to justify
every decision they make, this would be a
different world because then you would
provide documentation of your position.
We could provide more documentation on
our position than theirs because there is no
position on their part. It's all dreaming or
something."

Fortunately for the Town of Hempstead, it seems
likely that they will be awarded the permit for
the revetment after all because they are confident
in being able to find and prove the footprint of
the old revetment. With proof of the existing
buried revetment they will be allowed to build on
top of it per their arranged agreement with Fish
and Wildlife Services. However, the department
remains disappointed by the unnecessary delay that
has occurred, limiting their ability to act in a timely
fashion. The revetment on the northeastern tip
of Point Lookout is still on hold and has yet to be
approved as of my writing this report.

Another climate adaptation project that is
being pursued currently by the Department of
Conservation and Waterways is to extend the clam
hatchery adjacent to the marshes. The hatchery

extension falls under the project titled 'Shoreline

Marsh Restoration and Open Space Protection'.

The project seeks to create a living shoreline to

strengthen and stabilize the marshes from Point

Lookout's West Marina to the Lido Beach Golf

Course. Some of the methods proposed include

the installation of hard, hybrid structures like fiber

logs, installation of oyster bags in front of the fiber

logs to protect against wave attenuation, seeding

fiber logs with shellfish cultch to prevent erosion,
planting marsh grasses to encourage soil retention

and accumulation behind the logs, and seeding the

oyster bags with oyster cultch to provide filtration

and improve water quality.' With an existing clam

hatchery in place, the Department looked to add on

to the hatchery already there with more space for

clams and oysters to grow as a way to create a buffer

against coastal erosion to the marshes in Reynolds

Channel.

Unfortunately, the Department of Conservation and

Waterways has been denied permits to implement the

clam hatchery extension project by Fish and Wildlife

Services. The reason for the denied permit this time

is that the extended hatchery would create too much

shading presumably for wildlife ecosystems on the

ocean floor. This thwarted attempt at another climate

adaptation project has only increased frustration for

the local government, Town of Hempstead, who

are looking to progress with the projects they have

funding for but are finding difficulty getting past an

overly restrictive permitting process. Additionally,
the reasons for their permits being denied continue

to perplex them. They repeatedly tell a story of

a regulatory environment that looks to deny any

projects that would change, however slightly, the

existing environment for fish and wildlife.

An official of the Department of Conservation and

Waterways describes his continued frustration:

"All those projects that are still waiting to

be done because they have the point of

view which is diametrically opposed to fact.

There is nothing else you can say. If they're

not going to acquiesce and say 'alright, I see

your point, we'll give you the damn permit

and we want you to put 20 million into the

bay instead of 10 million', then ok, fine.

You [have to] have some sort of working

relationship, you just can't just keep going
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'no, no, no, no' or else nothing can get
done."

Related to shoreline erosion, shoaling or the buildup
of sand over time that creates sandbars in waterways
has been a major concern for the town in its efforts
to hold off coastal erosion and storm surge. It has
been recorded by the Department of Conservation
and Waterways that the whole embayment has
been shoaled in 3 to 5 feet. The entire embayment
is 17,000 acres, so this means a lot of depth is
covered by excess sand. This area that the sand is
occupying is taking away water storage capacity in
the bay, displacing the sea level further up onto the
shoreline, creating a greater amount of surge from
storm events and causing the marshes to erode. My
interviewee describes this as the reason that there is a
lot of flooding on normal tides and moon tides. He
says there has been loss of marsh of about 1 foot
per year over the last 50 years.

Also contributing to the shoaling problem, according
to multiple people that I interviewed, when the Jones
Beach jetty was built it was not designed in the best
way for allowing sand to make its natural progression
along the barrier islands shoreline. It is built too far
out into the ocean causing the sand to get trapped
by the jetty. The sand doesn't migrate to the rest of
the beaches along the barrier island to the west and it
ends up pooling at the beach at Jones Beach, creating
a very long distance for beachgoers to walk to
arrive at the water line. After the migrating sand has
completely filled up the beach up to the length of
the jetty at Jones Beach, it spills out into the middle
of the inlet, creating a large sandbar where boats are
meant to navigate.

One way that the local officials are trying to address
the shoaling concern is to coordinate with the
US Army Corps of Engineers regarding where
they dredge their sand from for the Long Beach
barrier island's beach project. The Department
of Conservation and Waterways would like the
US Army Corps of Engineers to dredge the large
amount of sand that they need for the berm
replenishment and sand dunes construction from
this mass of excess sand in the Jones Beach inlet.
There has been a growing prevalence of boaters
running aground in the channel due to the large
sandbars, or shoals. The boaters who have hit the
sandbars have sued the Town of Hempstead for

large sums of money because people have gotten
hurt. The extraction of sand from the bottom of the
waterway serves multiple purposes for the town as it
would reduce the amount of boats running aground
in the bay, and also free up the channel to be able to
hold more water, thus protecting the coastline from
increased surge and protecting the marshes from
erosion. The Army Corps project had planned to
dredge sand for the beach project from the ocean
out in front of Long Beach. The agreement for
dredging sand from the bay is still being negotiated
at the time of writing this report.

The Town of Hempstead is also trying to mitigate
the shoaling issues that Point Lookout faces in the
bay through collaborating with the Governor's Office
of Storm Recovery on their project to protect the
mainland area of Long Island from storm surge. The
state project aims to do two things, one is to create
levees to protect dense areas on Long Island from
storm surge through slowing the surge down and
the second goal is to repair the erosion that has
happened on the marshes over the last 50 years by
placing dredged sand to build up the marshes so
they won't constantly be flooded and eroded by salt
water. The plan is to build a levee on the northern
side of the marshes around the most populated areas
like East Rockaway, Oceanside and Freeport. The
partnership entails an agreement where the project
dredges its required sand from the large shoals in the
channel that have been blocking the waterway and
inhibiting water storage in the bay. Once the dredged
sand is placed on the eroded marshes and used as
support for the levy, the marsh grass would then
get replanted, creating a once again thriving, natural
protective system. My interviewee praises marsh
grass as the most productive component for a marine
ecosystem and asserts that by bringing back the
marsh grass, the project creates a renewed ecosystem
that could protect the island from further storm
surge and perhaps sea level rise. He sums up this
type of project from the Governor's Office of Storm
Recovery as environmental management actions
where you try to manage the environment to lessen
the effect of storms. From what I have learned
through my interviews, environmental management
to mitigate storm effects has been the sole focus
and strategy of the Town of Hempstead's approach
to climate adaptation and resiliency planning at the
moment.
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Alder Island marshland north of Point Lookout (above), Shoal buildup m the bay (below). Source: Sean Stalten, 1lotography.
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Shoals surrounding Point Lookout, on thc castern end of the island of Long Beach. Source: Sean Stalteri, Plotography.
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The last line of questioning I pursued in the
interview dealt with looking toward the future of
the island in light of climate change impacts. The
following quote details my interviewees thoughts on
the matter as both a resident of Point Lookout and a
professional working in the field for many years:

"Survival is really the biggest challenge over
the next 20 years. I mean I don't believe
there's a way to do anything except retreat,
but that's going to take a long time, it's
not going to be sudden unless we have a
tsunami. It's 180 miles long this island, 24
miles wide, and the elevation except for
the landfills and bald hill is less than 100
feet. All these things, shoreline stabilization
and marsh stabilization and levees, it is
all tantamount to very slow changing
environmental issues. If something happens
in a drastic manner, then lights out. I like
all these people who think 20 years ahead; I
wish I could. I can't get away from Tuesday
and Wednesday... You have to realize the
shortcomings; I'm not going to live forever,
you're not going to be here forever. You'll
be here 30 or 40 years from now. We just
do what we can while we're here to protect
and preserve what we can. Merrick will be
the next big beach. It will just be another
catastrophic storm and storm surge, small
tsunami, something that is devastating and
quick and dirty, and we'll just be 'all right'
(clapping hands), we're out of here. See you
in Wyoming."

From my interviews with people from Point
Lookout, it appears that the town is pursuing small
projects here and there to avoid short-term impacts
from climate change, but the town and ultimately
the entire barrier island is left mostly defenseless
from any large-scale catastrophe related to climate
change impacts. Though this is the case, retreat is
not happening now and my interviews suggest that
it likely will not happen until something very serious
happens that forces people out.

Next, I will look closer at the City of Long Beach's
approach to climate adaptation and resiliency and
their experiences implementing plans and projects
after the storm.

The City of Long Beach

Post-Storm Community Planning for Recovery and Resiliency

The City of Long Beach underwent a separate yet
very similar process from Point Lookout and Lido
Beach and the other municipalities on the island in
the NY Rising Community Reconstruction Program.
Through the state-led program specifically looking
at Long Beach city, the critical issues identified
included the fact that the entire City is located
within the FEMA regulated floodplain, creating a
high degree of flood risk. Also, the City is relatively
flat and contains a lot of impervious surfaces
that together, create a vulnerability to stormwater
flooding. Additionally, the City also has a high water
table. While the US Army Corps of Engineers is
addressing the ocean side with its island-wide beach
protection project, the bay side of Long Beach
experiences repetitive flooding and is not protected
with bulk heading or other protective systems in
some areas. Access to power during and after storm
events was another critical issue identified by the
community.2

The Long Beach Community was allocated up to
$25 million in Community Development Block
Grant Disaster Recovery funding through the New
York Rising Community Reconstruction Program.
The Planning Committee and community of
Long Beach created the following vision for Long
Beach: 'Develop a vibrant, resilient, sustainable, and
green community that protects and enhances the
safety, health, environment, diversity, culture, and
economy of current, and future residents and guests
of Long Beach'.

The NY Rising process included 12 Planning
Committee meetings as well as 3 public engagement
events and online surveys to gather ideas and
feedback. There were about 50 residents at one
of the events, and the other two events had
100 residents attend each. The motto of the Long
Beach efforts post-Hurricane Sandy was 'working
together, to rebuild stronger, smarter, and safer'.

The following projects were proposed for funding
through the NY Rising Community Reconstruction
Program process (see Appendix, Figure 21 for full
project list and descriptions): 1. Bulkheading of
the North Park area, 2. Drainage improvements,
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3. Critical facility resiliency, 4. Streetscape drainage
study and infrastructure improvements, 5. Second
story parking garage for emergency vehicles, 6.
Protection of wells and sewer pump, 7. Canal gates
in the East End, 8. Protection of community centers,
9. Protection of public housing units, 10. Protection
of senior housing units, & 11. Hire a local disaster
recovery manager.

Implementing Climate Adaptation Programs and Projects in
Long Beach

I interviewed the City of Long Beach's Director of
Planning and Economic Development, Patti Bourne
in February of 2017, and have also spoken with
acquaintances that have worked in Long Beach to
hear about Long Beach's experience planning for
recovery and resiliency to climate change impacts
five years after Hurricane Sandy effectively shut
down the City of Long Beach.

With six feet of flooding in the center of town
as well as the damage of Long Beach's 2.2-mile
boardwalk it became clear that the City experienced
an unprecedented destruction by Superstorm Sandy.
The ocean water came up underneath and broke
up the wooden boards. This boardwalk had been
symbolic of Long Beach as a tourist destination
and a thriving city, emblematic of its beach-oriented
community.

Immediately after Hurricane Sandy, Long Beach
became the newest sensation, or 'the moment',
broadcasted all over the news for people to see the
damage experienced there. The Long Beach planner
recounts how this did two things for the City: it
brought attention to the severe need in Long Beach
for resources to rebuild the City and help prepare
it for future storms, but it also sent the message to
potential visitors that Long Beach was effectively
out of business and not likely to recover anytime
soon due to the extent of damage from the storm.
City officials in Long Beach took advantage of the
moment in the spotlight and applied for everything
in their reach. The head planner for the City, Patti
recounts how it was a very hectic time for the City of
Long Beach's officials, looking for opportunities and
applying for all different types of grants for recovery
and resiliency in a short amount of time.

Economic development became a main concern

for the city, owing to the fact that Long Beach
is populated with a lot of small family-owned
businesses that were forced to shut down because
of serious flood damage. Many of these businesses
were both owned by and employing residents of the
city. When housing and businesses suffered severe
flood damage, many times it was affecting the same
people-both their homes and their livelihoods all at
once. For many, these business and home expenses
were too much to handle at once. Also, with the
closing of the hospital in Long Beach, there was
an immediate loss of 1200 jobs, many of which
were low- to mid-level jobs employing Long Beach
residents. While the hospital may be shut down
permanently, bringing back the small businesses in
Long Beach became a major point of concern and
action for the city following the storm.

The JPB Foundation took interest in helping
Long Beach address its economic development
and planning needs, and donated resources to
start the Department of Economic Development
and Planning for the City of Long Beach, a city
department that didn't exist before the storm.

One of the first priorities that the City of Long
Beach had was working toward getting the beach
re-opened as a way to help the economy recover.
The City worked with Governor Cuomo and Senator
Schumer and received funding from FEMA to
rebuild the boardwalk, which was built under budget
and ahead of schedule. The official opening of the
completed boardwalk took place on Otober 25,
2013, a few days before the one-year anniversary
of Hurricane Sandy. While it was built with
environmentally sustainable wood, the boardwalk
was also rebuilt with a storm barrier to avoid another
situation of the boards breaking under wave action

New boardwalk in LB post-Sandy. Source: Rcal I statc \Veckly
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in the future. Before the storm, the section of Long
Beach where the boardwalk is located was lacking
sand dunes to protect it. With the Army Corps of
Engineers beach protection project spanning the
entire barrier island, sand dunes will be put in in
front of the boardwalk up to the height of it as
added protection.

One of the major strategies in recovery that the City
employed was to help business people as a way to
keep jobs in the city and maintain a healthy tax base.
The state provided funding of about a million dollars
for Long Beach to undergo a marketing campaign
for the first three years after the storm. The media
continued to portray a negative image of Long
Beach, saying that the city was devastated. Though
true to some extent, the message was impacting the
ability of businesses to bounce back. With Long
Beach's economy relying on people coming to the
city in the summer, they needed to have a campaign
assuring potential visitors that there is a thriving city
to come to. Officials in Long Beach felt that it was
critical that businesses did well the summer after the
storm in order to hold them over for the following
winter, with rent, utilities, etc. to be able to open
up again the next summer. They used the funding
to say that Long Beach is open for business, and
to promote Long Beach as a destination for Long
Island, New York City, and the larger tristate area.
The marketing campaign featured Long Beach native,
comedian Billy Crystal in a commercial inviting
visitors to enjoy 'another day in paradise' in Long
Beach.

The campaign was viewed as largely successful,
thanks to Billy Crystal's influence, leading to the
City receiving additional funding from the state
for further marketing. The effort has paid off for
Long Beach, as the Natural Resources Defense
Council (NRDC) awarded them the cleanest beach
including the cleanest water quality and sand, as well
as recognized by Surfer Magazine as the best beach
for surfing in the metropolitan area, both awarded in
2016.

The second year's marketing campaign centered on
publicizing that "Long Beach is more than just the
beach", and that they have year-round amenities
for visitors. They realized that in order to sustain
the economy, they needed more than just summer
tourism income. They have worked with the

Chamber of Commerce, and held events around the
holidays, as well as reached out on social media, all
of which is aimed at boosting the economy of the
city year-round to help local business owners.

Funding continued to come in from grants that
city officials applied for post-Superstorm Sandy,
eventually amassing to over $100 million that was
spent repairing the city on the municipal side to
be able to provide services to residents again. Patti
articulates that Long Beach is still not back to the
level it was at before the storm, and that it may take
several years before residents and the city can fully
recover.

To describe the major issues that the island faces, she
says: "The problem is that we have several issues,
threefold issues. 1. The ocean side is higher than
the bay side. 2. The water has risen, I think we all
agree and 3. The land has sunk." To begin to address
these issues, the City has started to use permeable
pavement in both parking lots and eventually on the
roads as part of its goal to find every way to retain
water on site to minimize flooding. Other things
they are implementing is installing tide flex valves for
stormwater drains, and installing pumps and putting
in retaining walls on the bayside.

After undergoing the state-led planning process of
NY Rising, there has been some frustration about
the long waiting process to see projects come to
fruition in Long Beach. Patti describes this as well
as the continued struggle that homeowners face:
"we did a planning process with the state right after
the storm which was required of every community,
Point Lookout also had its own process, where the
state said you're getting so much money, how are you
going to use it? Well nobody executed the funds yet,
nobody can see the results, but it has been years. At
the time, if you had told people back in 2013 right
after Sandy and you needed certain things done
(that) it's going to take 3 years you wouldn't believe
it. Even with homeowners, some people are still not
back in their homes. Some people are back and are
now leaving because they have decided that they
really need to elevate their homes for protection and
because flood insurance is costing so much plus the
sale-ability of their home. People are going through
that now" almost 5 years after the storm (see images
on the following page).

53



J

Elevated housing construction in Long Beach city. Source: Author, January 2017
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Traditional Planning Efforts

In addition to the NY Rising process, the City
of Long Beach wanted to do an update of their
Comprehensive Plan, which was done in 2007 and
set aside, or 'shelved'. Again using money from the
state, the City went through the process of updating
the plan. The City set out to consult the community
in the course of 12 public meetings regarding the
major themes of responding to Hurricane Sandy
and 'putting resiliency pieces' into the plan, as well
as incorporating economic development issues in
response to the 2008 recession. Because of the
desire to have residents feel ownership over the plan,
they are now up to 25 public meetings. The central
themes of the plan have grown to include resiliency,
the economy, parking, transportation issues, and
affordable housing. The community of North Park
in particular features heavily in the plan.

The area of North Park on the bayfront (see map
of Long Beach city's communities and photos of
the North Park community on the following page)
contains the majority of affordable housing stock
of the city. This community has become a major
focus of planning for the city in its Comprehensive
Plan update. They have historically experienced
repetitive flooding issues due to the fact that they
are left unprotected by bulkheading, which has never
been remedied. A bulkhead is a retaining wall or
embankment along the waterfront. The priority of
the funding coming from the federal government
is for bulkheading in that area, but the City is still
waiting for the funds to come in.

The area of North Park is zoned industrial on the
bay waterfront, like many historical waterfront areas
in New York City. This industrial waterfront is
occupied by utilities such as sewer and water, a closed
down incinerator, a recycling yard, and a gas and
water line. Long Beach also has a limited amount of
land, high density, valuable assets, and is destination-
oriented, which leads many to see the threat of
gentrification imminent. Long Beach officials have
looked to reevaluate the designated land uses by the
bay in the plan, and are focusing on making the bay
more accessible as well as maintaining and expanding
the affordable housing stock in that area. Thus, the
City is looking to move away from an industrial
waterfront and beginning to plan for new uses that
would serve the needs of the community better.

The planning director of Long Beach describes
the need for Long Beach to have new types of
housing that attract young people and allow for baby
boomers to downsize, and how suburbia needs to
be rethought of to accommodate people who want
walk-able cities and denser areas to live in. She also
addresses the issue of illegal downstairs apartments
in the West End of Long Beach that were wiped
out by the storm's flooding. This created a loss of
affordable housing stock for residents due to the
storm. Also mentioned was overdevelopment, and
the need to promote the right type of development
residents in Long Beach will come to value. All of
these concerns and issues are addressed in the new
comprehensive plan. As of writing this report, the
comprehensive plan process is in its final stages,
incorporating all of the feedback from community
meetings and taking final steps before submitting it
to the Long Beach City Council to vote on.

Once the Comprehensive Plan is approved by City
Council, the next phase of traditional planning that
the City will pursue is updating the zoning code
for the city. While the hortatory plan is important
in giving aspirational ideas for the city's future, the
zoning code will legally impact what is developed in
the city. The zoning code for Long Beach has not
been updated in 30 years and is past due for changes
in light of resiliency concerns. The City put out a
Request for Proposals that looks at incorporating
resiliency into zoning. FEMA and the EPA have
been brought on as consultants to Long Beach to
help them look at best practices for the RFP for
rezoning that deals with resiliency. The goal is to try
to get the right team of consultants to respond to
the needs of the City.

Long Beach is one of the focus communities along
with the Rockaways, Staten Island, and Mastic
Beach that have been awarded a Sea Grant from
NOAA. After the one-year anniversary of the
storm, the National Oceanic and Atmospheric
Administration (NOAA) awarded $1.8 million to
fund the Coastal Storm Awareness program. Money
from the program was allocated to communities in
New York, New Jersey and Connecticut for social
science research to improve public response to
storm risk information. The New York Sea Grant
is to be used for researching barriers to language in
communicating evacuation. The study is officially
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called, "Evaluating Evacuation Decision-Making
Processes Among Residents of Long Beach, NY
before Superstorm Sandy: Lessons for the Role of
Authority and Language in Storm Warnings". This
study is addressing the fact that many people ignored
evacuation mandates, and looks to understand

'language barriers and cultural attitudes in affecting
understanding and acceptance of risk information'.
The goal is to create a communication guideline
for language used by government officials in
relaying coastal storm information and evacuation
recommendations.9 3
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Additional to the evacuation research project grant,
Touro Law School and Pace University Law are
helping Long Beach with their zoning and also going
to be training some of the staff and community
residents to understand the land use process. There
have been many neighborhood-based meetings to
discuss the zoning due to the fact that there are 16
residential zones with land use patterns changing so
much across the city. Therefore, multiple meetings
are necessary to address each neighborhood
differently in terms of their needs, including density,
aspirations, how they see themselves, how close they
are to a water body, etc.

Rebuild by Design

Long Beach officials also worked with a design
team that competed in the Rebuild by Design
Competition. The team, led by design group
Interboro, drew up plans for the South Shore of
Long Island, including Long Beach. One of the
officials I spoke with described the process of
working with the consultants and pitching their
project to try to win implementation funding during
the final phase of the competition:

"[Interboro] came up with 5 different
options because they realized [that] they
cost too much, they had to spread it out...
Our council people and our city manager
went in to the final panel judging by HUD,
they made their last play; they did everything
they could to get selected. Our idea was to
do something about moving the cleaned
effluent coming out of Bay Park. The idea
was Bay Park (sewage treatment center)
needed to be rebuilt; they got a lot of money
after Sandy because it was a disaster of the
bays and it still wasn't good because of all
the nitrogen. They needed to clean it up
because of federal rules. So Bay Park has
been cleaned up, it's good for all of us. But
how do you move the stuff coming out
of Bay Park out into the ocean. The plant
to the east has a pipe out to the ocean.
The idea has been 'let's do it under Long
Beach'. We saw that as a possible means
to close down our sewerage plant which is
inefficient and much smaller (plus we have
to pay for the whole thing) and let it be
done central(ly). So that's a regional idea for

dealing with sewerage. We didn't win. The
project that they selected, which is for Mill
River, which indirectly impacts us all because
it affects what happens to Mill River which
drains into Reynolds Channel. I don't know
what's been happening lately because we're
busy and we don't get involved."

Like many things, it comes back to the issues
of governance and ownership. The Town of
Hempstead is a very powerful entity on the barrier
island, as it owns the land under the water. Any
changes that are proposed for area owned by Town
of Hempstead need to involve them in the planning
discussions, which were lacking during the RBD
process, according to those involved. One participant
on the Long Beach side said: "It was a good group,
but we kept telling them all along that they need to
connect better with people and we have a powerful
Town of Hempstead, and you need everyone on
board."

Another project proposal that came about from
the Rebuild by Design Process is for a dike on the
bay that would protect Long Beach from 12 feet
storm surges, as well as store, clean and replenish
stormwater, and also provide a new public realm
with a bayside park and promenade.

"As part of that walkway when we talk with the
folks at Interboro and other consultants from the
Netherlands, people recommended building a dike
or something much stronger besides just putting in
a bulkhead. The idea would be to raise it up so it's
higher so it protects everything right behind it and
you can put grass on top or gardens and stuff. We
love that, but it's just a matter of money. So we're
doing the basics, the bulkhead first. We're going to
take it in steps, [because] you have to balance out the
resources and the needs."

While Long Beach did not receive funding to
implement its dike or regional sewage project
through the Rebuild by Design competition, they
are looking for other ways to accomplish these
projects on their own. For the dike project, this
means installing bulkheading for now and hoping
to achieve the rest of the project incrementally over
time as funding becomes available. The funds for
bulkheading on the bayside in Long Beach have
come from the states' program New York Rising, as
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Rendering of Interboro's Mill River proposal that won implementation funding through Rebuild by Design competition. Source: Interboro

Section rendering of dike project on Long Beach's bayside that was proposed but did not win implementation funding from Rebuild by Design.

Source: Interboro

it was one of the proposed projects for funding that
came out of the community process.

Long Beach has had difficulties advancing more soft
or natural strategies due to the unnatural landscape
that Walter Reynolds created back at the turn of
the century. Patti describes the difficulties involved
in trying to get projects done: "We don't have the
advantage of the softer approaches, we would like to
see more wetlands, more natural softer approaches.
When Senator Reynolds dredged and filled the
island, it was a very unnatural way of doing things
but that's how they did things back then. To the
north in Oceanside, that whole area that's a whole
theme there to rebuild the wetlands as much as
possible to absorb storm surge and minimize the
effects on land. But Long Beach ends at the land's
end, the water is all controlled by the Town of
Hempstead, so we have to work with them and then

of course bring in the Army Corps and DEC to do
changes. The devil is in the details... Everyone needs
to look at it, it compounds things."

When summing up the myriad complexities a dense
city like Long Beach experiences while trying to
adapt to rising sea levels and more intense and
frequent storms, the Long Beach head planner
states, "It affects everything, it's fascinating. I mean
I love working here but it's really complex, and
there's not one solution. You can't just read a book
and say ok we just follow the book. Every location
is different, impacted by the people and the history,
and the laws and the planning or not planning and
the kind of government you have and then the
natural features too."

While Long Beach was the focus of attention from
different federal and state agencies in the first
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few years after the storm, the City of Long Beach
applied for a variety of different grants, and ended
up being awarded over $100 million to spend on
recovery efforts. Now that Long Beach is fading
from the spotlight, the funding appears to be moving
elsewhere, to other areas in need, according to
officials.

In 2016, Long Beach city applied for a state-funded
downtown initiative that invests $10 million in a
city's downtown, with one city winning per region.
The officials in Long Beach prepared a well thought
out proposal for the Long Island award that they
believed they would win, owing to the fact that
Long Beach is one of the only two cities on the
island. They did not end up winning the grant, and
think that the reason they lost is due to the fact that
they have already received so much funding post-
Hurricane Sandy. In addition to funders moving
away from investing in Long Beach's recovery and
resiliency efforts, residents themselves have begun
to move on as Superstorm Sandy drifts further into
the past. 'Out of sight, out of mind' seems to be the
mentality, which the City of Long Beach's planning
and economic development has to contend with as
they try to advance an agenda for resiliency.

Across the island, there is notably a lack of regional
planning happening, mentioned in meetings with
both Long Beach officials and Point Lookout
officials. One Long Beach professional planner
describes the need for collaboration as well as the
lack of meaningful cooperation happening across the
region:

"We talk closely to people, but its needing a
regional entity, maybe the county, or regional
economic development and planning
councils, someone to bring everyone to the
table. We did a little bit of it after Sandy, but
what we do in Long Beach impacts Point
Lookout and vice versa and then Island
Park. We should be communicating more.
It's a coordinated project with Army Corps
[where] we're all working together, but on
other issues [there's] probably not as much
as it should be."

I felt compelled to ask about the future of the City
of Long Beach, and specifically ask about the option
of strategic retreat or relocation from Long Beach
as climate impacts worsen. I received the following

response.

We're not Staten Island. People keep saying
retreat but where do we retreat to in this
part? Suffolk in Mastic Beach they have
done some retreating because they're very
low and they have the wetlands. Staten
Island in one neighborhood they all decided
to sell and they closed it off and made it
into a wetland. The community here would
vote against retreat. We voted against giving
anything back because we wanted to keep
the community intact. Who knows what's
going to happen in the future, I mean we
don't have a forecast in terms of sea level or
even know what's going to happen but for
now this community, like Point Lookout,
people don't want to leave. So you have
to deal with those issues and those are the
issues that impact the local and state and
regional elected officials because they're
reflecting what the people want.

In essence, from my interviews with Long Beach
officials, a similar situation is occurring as is
happening in Point Lookout. A comprehensive plan
for dealing with sea level rise is not in place, but
piecemeal efforts are being pulled together through
separate projects. A focus for the city continues to
be economic development, a persistent pressing
issue that was heightened as a result of damage from
Hurricane Sandy.

Demographics as Narrative

The City of Long Beach is a middle income, blue-
collar city on the beach that people have a sense of
pride in belonging to. It is not very diverse, and is
predominantly an Irish Catholic community. There
is a small population of Jewish residents and African
American residents, but for the most part it is
homogenously white, middle to upper middle class.

Taking a different perspective of what has been
happening in Long Beach, one of my interviewees
who lives on the barrier island of Long Beach, and
has lived in both Long Beach and Point Lookout for
close to 35 years, describes the demographics of the
place and who calls the island home as a key piece
to the story of climate adaptation and resiliency. He
says,
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The people [in the City of Long Beach are]
all middle class maybe to slightly upper
middle class...That's really reflective in
terms of how they view their community
and their homes. They make too much
money so they're not subsidized for their
homes, but their homes aren't so fancy
that they're protected against these kinds
of environmental disasters. They have
winterized bungalows- they own them,
they may have mortgages on them but they
own them. What happens is if there's an
environmental disaster, they don't have an
ability to turn to the government expecting a
bail out plan, and they don't have the ability
to go to the banks and take out loans to just
fix up whatever [damage] they have... These
people are sort of on their own, and because
they're on their own, they come up with a
solution set that isn't macro in design, it's a
micro adaptation plan.

He goes on to describe that the people in Long
Beach made personal decisions about where to go
when their houses were condemned, and didn't look
to the government to get involved in that decision.
Many homes in Long Beach were condemned, but
people did not consider leaving the island. They
looked for ways to manage rebuilding on their
own. Additionally, lot of people didn't qualify for
loans and also didn't qualify for any assistance or
subsidy. My interviewee describes a situation where
homeowners were left to figure out on their own
how to recover and rebuild, "Each family is on
their own. It's not a community decision; it's not
a government decision. It seems much more like
it's an individual decision and it takes time." Many
homeowners were just beginning to rebuild three
years later, and even five years later there is a lot of
construction happening with people building new
houses that are elevated, or simply elevating existing
structures. My interviewee explains that many people
did not have the money at the time right after the
storm and so they waited patiently for a FEMA flood
insurance settlement, or waited to save up enough
money to make the needed repairs. Ultimately,
displacement did occur, but people were displaced
locally with friends or family nearby while they saved
up enough money to rebuild their homes.

When pressed about how long this will keep
happening in Long Beach before residents have had
enough of the financial and mental toll of repeat
flooding, my interviewee predicts that real estate
values will take a hit after the next big storm, making
it difficult for people who may want to move. He
explains that after Hurricane Sandy the real estate
value remained high as developers saw the storm
as an anomaly, and took advantage and bought up
land to develop while it was cheap. Once a second
storm comparable to Hurricane Sandy devastates
the island again, the mentality is likely to shift as the
next damaging storm will be viewed as an indication
of climate change and global warming. In that case,
people may look to move elsewhere on Long Island
as the prospect of repetitive rebuilding becomes a
heavier and heavier burden for people. Loss of real
estate value will make it difficult for some who may
look to sell and find they have trouble selling their
house for what they feel it's worth. If real estate
values in Long Beach are much lower as people try
to sell their homes, it will be difficult economically
for people to be able to move to a suburb on Long
Island.

In my next chapter I will analyze the data I have
collected and synthesize my thoughts into findings.
In looking at my findings, I will assess if what the
barrier island is pursuing in terms of projects and
policies is creating resiliency for the barrier island,
based off of my literature review on resiliency
and sustainability theory, and if not, why is it not
resilient, and what are recommendations that I can
make, based on what I have found in my research for
future planning on the barrier island of Long Beach.

60

IUMM MU i~iniiilRMINW WI~ WMMM illmiiM ll~ll19 1 1|Uil in 1 ,ll , '



Chapter 4

Findings & Recommendations



Resilience in Long Beach, NY

Non-equilibrium theory or chaos theory contends
that natural and cultural systems are inherently
variable, uncertain, and are prone to change
unexpectedly. When thinking about climate change

impacts today on the barrier island of Long Beach,
many people see an uncertain and unpredictable
future. The city officials in Long Beach have said
as much, that there are no real projections for sea
level rise, that the amount of rise is so uncertain.
However, the sea level rise projections from NOAA
that project out to year 2100 are clear and if accepted
as fact, could have real impacts for the viability of
living on the barrier island (as shown in sea level rise
projection maps for the island in Appendix).

What I learned through my interviews, is that while
there are a few dedicated officials working to get
permits to implement adaptation projects, many
people, residents and officials, have gone back to
their normal work and running of the city. They have
gone back to regular, non-disaster related day-to-day
activities. The emergency catalyst of Superstorm
Sandy, as well as the funding and resources that
came along with it, have subsided and people have
returned to a more or less pre-Sandy existence,
though some individual households still struggle to
recover.

Economic development is still a concern for the city
of Long Beach, as well as updating the city's planning
tools like the Comprehensive Plan and zoning and
land use to address future flooding, but the severity
of Sandy and the impacts from the storm on the
island have been weakened as a motivator for
action due to the passing of time. It seems that the
traumatic event is seen as a one-off thing for many,
and people are back to living in the present moment,
either still recovering from the storm damage, or
back to their normal lives, less motivated now that
so much time has passed to address issues of future
storms and other climate impacts. When I spoke
with the Nassau County planner, he mentioned that
people are not interested in participating in the NY
State buyout program. In fact, the South Shore of
Long Island continues to be a real estate hot spot,
with investors ready to buy up any vacant land that
becomes available to turn a profit.

It is now a given that retreat and resettlement is

not a policy option being pursued in any of the
municipalities on the island of Long Beach. It
is arguable that retreat would have created the
ultimate resilient state for the barrier island and
the communities who call it home. However, when
looking at the projects and policies that the barrier
island has pursued post-Hurricane Sandy, when
funding was available and abundant to address
climate adaptation, it is important to consider if what
officials have done or what they plan to do ongoing
has created resiliency or has the potential to create
resiliency for the communities on the barrier island.
To reiterate, resiliency is defined as the capacity
of a system to respond to change or disturbance
without changing its basic state. In landscape and
urban planning, building the capacity for resilience
requires that practitioners identify the random or
chance processes and disturbances that a particular
landscape or city is likely to face, the frequency
and intensity of those events, and how cities can
build the adaptive capacity to respond to the
disturbances while continuing to be in a functional
state of resilience. Resilience is also talked about
in academic circles as pursuing innovation through
experimentation, creating a culture of monitoring,
and learning from small failures.

Ahern's Resilience Strategies Framework

In my literature review, I identified Ahern's strategies
to create resilience capacity. These strategies include
adaptive planning and design, multifunctionality,
redundancy and modularization, bio and social
diversity, and multi-scale networks and connectivity.
I will use these strategies that build resilience as a
framework to assess where the barrier island of Long
Beach stands post-Superstorm Sandy in its building
of resilience capacity. In the following section, I will
go through each strategy to analyze how Long Beach
fares in each as a way to understand and build an
overall outlook for resiliency on the barrier island.
This is admittedly one approach that I have chosen,
and is not exhaustive, but rather a way for me to
synthesize my findings through the use of a relevant
framework for building resiliency.

Adaptive Planning and Design

The first strategy, adaptive planning and design
can be seen as engaging landscape ecologists with
planners, designers, stakeholders, and decision
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makers in a transdisciplinary process where urban
plans and designs are conceived and understood
as "safe-to-fail" experiments. Adaptive design is
defined as 'A process/approach where selected urban
plans and projects explore innovative practices and
methods, informed by landscape ecology knowledge
and research design, open to design innovations and
creativity, and monitored and analyzed to learn from
the experiment-with the goal of gaining knowledge
to apply to future projects'.

The author who speaks of this concept mentions
that the political and economic risks inherent in
deliberately 'experimenting' with urban design
projects appear to have suppressed interest in the
adaptive approach. This seems to be true of Long
Beach planning today, for the most part. People are
not willing to experiment with design projects, and
'see what happens' as a learning exercise because so
much is at stake. They are much more interested in
having a 'fail-safe' design that will protect people and
property from the next big storm.

For example, the Army Corps of Engineers beach
protection project isn't a small-scale experiment that
officials will monitor to see if it succeeds or fails. It
is expected that the project is engineered in a way
that there is no possibility for failure. The project
is only monitored to see how much sand needs to
be replenished after 5 years of coastal erosion. The
investment amount in this project was substantial,
both for the engineering and planning of the project
and for the construction itself. They are not testing a
hypothesis in this case, but rather are implementing
a tried and true engineering approach to protect a
shoreline from future storms. Adaptive planning
is not happening in this case. However, a version
of adaptive planning is happening with some of
the other, smaller and less risky environmental
engineering approaches being pursued by the
Town and the City. For example, the clam hatchery
extension project is a pilot project, and as such, will
be assessed if the project as an experiment succeeds
or fails.

However, for the most part, there does not seem
to be room to learn from failures on the island if
failure means severe flooding from the next large
storm. Failure in that case can be life-threatening
and produce a lot of economic and emotional
hardship for residents, thus the possibility for failure

is meticulously avoided when planning and designing
projects in this context. This lack of experimentation
could perhaps lead to a lack of innovation in
addressing climate change impacts which is tied
to building capacity for resiliency, but that is a risk
planners and officials are seemingly willing to make
in order to protect residents and infrastructure from
further storm damage.

Multifunctionalio

The next strategy, multifunctionality, involves the
efficient use of space because space is inherently
limited and competed for in urban environments.
In the context of urban planning, multifunctionality
involves the deliberate provision of multiple
ecosystem services in an area of urban land. This
can be seen in 'spatial stacking', or efficiently
organizing functions to operate independently, or in
a complementary manner within a limited space."

This idea was pursued in Long Beach by Interboro
in the Rebuild by Design proposal for the city's
bayfront. The design proposal for a 'Dike Landscape'
called for multiple functions to occur on the bay,
including protection from storm surge through a
dike that slopes to create an accessible bayside park
and a promenade for pedestrians. On the other
side of the dike, towards the land, is a retention
area that would store, clean, and replenish storm
water. This system would immediately protect the
critical infrastructure located on the bay shoreline, as
well as the socially vulnerable population of low-
income residents that live on the bayfront that have
experienced repeat flooding in the past and are at
risk to contamination from the industrial sites nearby.
This project displays a multifunctional approach
of protection, retention, filtration, recreation, and
wildlife enhancement, a strategy that advances
resiliency.

However, the Rebuild by Design project proposal did
not get chosen for funding, so the city is attempting
to piece the project together incrementally as funding
becomes available. So far, they have only gotten as
far as putting in bulkheading in this area. The Long
Beach officials like the idea for the dike landscape
but do not have the funds to implement it as such.
There is also the additional issue of requiring Town
of Hempstead approval to build the dike in the bay
as it would need to be built on property owned by
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the Town of Hempstead. In sum, multifunctionality
is strived for in Long Beach on the bayside, but
funding issues as well as property rights and the
need to coordinate with a different governing body
are currently delaying implementation of a great
multifunctional project that would advance resiliency
for the bayside of Long Beach.

In Point Lookout, the Town of Hempstead is also
pursuing a multifunctional project in the partnership
with the Governor's Office of Storm Recovery to
have them use sand dredged from the middle of
Reynolds Channel for their levy project that will
protect the mainland of Long Island from storm
surge. The sandbars in the channel have been
impeding the ability of the channel to hold as much
water and also obstructing boats from navigating
in the channel. The dredged sand would help to
build up the marshes and also provide a support for
the levy. This multifunctional project is an efficient
use of space and provides multiple benefits for
the barrier island. This partnership is still being
negotiated, thus has not been implemented as of my
writing this report.

Build Redundang and Practice Modulari!ation

The third strategy to create resiliency is called
redundancy and modularization. These concepts
involve strategies for spreading out risk. While a
lot of the infrastructure of the developed urban
world has been designed to be centralized and
eliminate redundancy to create higher efficiency,
these types of infrastructure systems are not safe
to fail.95 There are catastrophic consequences when
these centralized infrastructures do fail, because
there are usually no backup systems in place to
take over the failed functions. The consequence of
centralized systems failure was seen in Long Beach
after Superstorm Sandy flooding damaged power
and gas lines, leaving the community without power
and gas in the winter time for 2 weeks after the
storm. A modular approach made up of redundant,
decentralized elements would be a way to build
resiliency in urban planning and design. In this
way, failures can be contained and prevented from
spreading through a system. Risk is spread out by not
putting 'all your eggs in one basket' and by preparing
and planning for when the system fails, not if it fails.
In Long Beach, there had been an abundance of
paved, impermeable surfaces that made stormwater

drainage a major issue contributing to flooding that
shut down infrastructure systems during Superstorm
Sandy. Flood waters had nowhere to drain to, so they
accumulated in place in the city causing widespread
damage. A redundant and modular design strategy
was employed to address the problem with drainage
post-Hurricane Sandy.

The plan for stormwater retention on the bayside
as part of the multifunctional dike system from
Interboro and the plan to put in permeable pavement
as a way to retain as much water on site in the city
both use modularity and redundancy in their design
to tackle stormwater drainage issues for the island.
Point Lookout is also pursuing permeable sidewalks
as a way to address surface flooding. The addition of
stormwater retention areas and permeable surfaces
to allow direct recharge of stormwater into the
ground creates a backup system in the case of failure
in the functioning of the stormwater drainage pipes.
The drainage pipes are designed to move water out
of the streets and directly into the bay by way of
gravity for the most part, though there are a few
pumps that aid the flow of water out to the bay.
This idea of a backup system for the storm drain
outfalls came after the outfall drains failed during
Superstorm Sandy. During the storm, the drainage
pipes actually sent water from the bay directly out
onto the streets due to the unprecedented high
storm surge pushing the water inland up through the
outfall pipes. There are also projects proposed in the
NY Rising Reconstruction Program to fix the outfall
drains with stoppers so they would no longer allow
water to flow back through the pipes again. If storm
surge rises to similar levels as in Hurricane Sandy
in a future storm or gradual sea level rise inhibits
the ability of the outfall pipes to use gravity to push
water out to the bay, these backup systems of water
retention and groundwater recharge will be critical
to reducing flooding. These modular systems that
function on their own independently and repeat the
same functions as other infrastructure help to build
resiliency by making sure disturbances to one of the
modules or parts does not prove disastrous to the
entire system.

Bio and social diversity

Urban biodiversity as a strategy is described by
Ahern as a form of response diversity-'a diversity
of species and ecosystems that collectively support
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specific functions but respond differently to change
and disturbance'. Biodiversity directly supports
ecosystem services and processes that can have a
direct benefit and value to humans. An example of
a project on the island that is looking to enhance
biodiversity is the build up and protection of
marshland that surrounds Point Lookout and Lido
Beach. The project is looking to use dredged sand
from the inlet to build up the marsh and then replant
marsh grass to support the regeneration of the
ecosystem that had been eroded by storm surge and
inundation. Another project supporting biodiversity
is the oyster and clam hatchery extension that is
being pursued in Point Lookout by the Department
of Conservation and Waterways as a way to filter and
slow down the rate of surge.

When it comes to social diversity however, the
barrier island of Long Beach is notably lacking.
There is currently a lack of physical protections
in the areas that house the most vulnerable socio-
economically in the city of Long Beach, in the North
Park region where the affordable housing stock of
the city is located. If repeated storms continue to
damage homes there and elsewhere, the city is at risk
to lose what little diversity exists as people who can't
afford to rebuild decide to relocate. The only people
left on the island will be those wealthy enough to
be able to absorb the costs to rebuild. This would
be extremely detrimental to the social diversity of
the city, and also calls into question concerns of
equity and fairness. The city has a responsibility to

protect the affordable housing stock on the bayside,
which it has failed to do thus far. The public housing
sites in North Park on the bay are located nearby
to industrial sites that together, have experienced
repetitive flooding, creating serious contamination
and health concerns. If the low-income residents of
Long Beach relocate, the island will become more
and more homogenous, arguably in my opinion,
losing its draw and what makes it a great city to
live in. A decreasing population of the low-income
residents will definitively lower social diversity,
which points to a lack of resilient capacity for the
city because the shocks or disturbances of multiple
storms will end up changing the socio-economic

nature of the city.

Alulli-scale /neflorks and coinnecllr'i/y

Ahern describes networks as systems that support
functions by way of connectivity. When a landscape
is seen as a system that performs functions,
connectivity is a critical factor, and the lack of
connectivity oftentimes is the main cause of failure
or malfunction of certain functions. Ahern asserts
that 'Complex networks build resilience capacity
through redundant circuitry that maintains functional
connectivity after network disturbance'. Connectivity
can be seen dearly in the example of a blue green
network that supports biodiversity, water flow,
pedestrian movement, recreational opportunities, and
aesthetic enhancements.
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Climate adaptation projects and plans across the barrier island of Long Beach show a lack of networked connectivity. Source: Author
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Through my data collection on climate adaptation
projects and policies across the barrier island of
Long Beach, I have found that multi-scale networks
and connectivity are strived for, but not fully realized.
An example of this is the Army Corps of Engineers
beach nourishment project constructed new jetties
(groins) in Point Lookout that are designed to
connect to a rock and concrete revetment wall that
continues north from the beach up the inlet. The
revetment wall on the bay, currently delayed by
the Fish and Wildlife Services permit, is designed
to connect the beach protection amenities on
the south to the bayside on the north to provide
a partially continuous line of protection against
storm surge. The delay of the project due to the
onerous permitting process has created gaps and
disruptions in the designed network. The bayside
is left unprotected from storm surge and sea level
rise, while the ocean side is protected by the Army
Corps of Engineers project. There seems to be an
imbalance of protective mechanisms skewing toward
the Atlantic side of the island that is topographically
higher than the bayside naturally.

In sum, the barrier island's governing bodies are
pursuing strategies that attempt to build resilience
capacity within their climate adaptation efforts.
However, many of the projects and plans in place
appear to be 'too little, too late'. The bayside projects
of bulkheading are not robust enough to provide
real and lasting protection from storm surge and
rising sea levels, given the known projections of
climate change impacts. Additionally, a lot of the
design strategies that would improve resiliency for
the island are not implemented as of yet, as they are
delayed for a variety of reasons. Some of the main
reasons include a lack of funding and resources to
implement projects, a lack of regional collaboration,
stringent boundaries and 'homerule', and an
overly strict permitting process. Collectively, these
challenges inhibit the ability to employ a strategy that
would create a more resilient barrier island.

The impacts of 'homerule' are significantly felt on
the island of Long Beach, affecting the productivity
of climate adaptation efforts. Each governing
entity serves its own constituents and maintains its
resources to invest within its own boundaries. This
makes cooperation across borders extremely difficult.
The way the grant funding is set up for recovery and
resiliency efforts post-Superstorm Sandy reinforced

the entrenched home rule issue facing the towns and
city on the island. The different entities of the island
were split up to come up with their own strategies
for recovery and resilience during the NY Rising
Community Reconstruction Program, separate
from the other municipalities on the same island.
The strategies and projects that were formulated
by local groups in Long Beach and Point Lookout/
Lido Beach, were thought of in isolation, without
considering connections to the rest of the island.
This set up contributed to the disconnect between
the different areas of the island that all form part of
the same barrier island system.

My conclusion is that while there are elements of
resiliency being pursued in the climate adaptation
plans for Long beach island, ultimately, resiliency
as whole has not been achieved and is not likely
to occur given the current situation of intense
challenges that characterize the status quo of
planning on the barrier island. Sea level rise puts
the island in serious jeopardy by 2050, and there
are currently no lasting protections in place for the
northern, bayside of the island. Located in this
unprotected, highly vulnerable area in the City of
Long Beach, is the island's most socially vulnerable
population, those who are low income and living in
affordable housing. This is creating a situation of
physical and social vulnerability to greater and more
intense storm impacts as well as sea level rise.

Individuals on the barrier island have been
recovering and adapting on their own without policy
interference from governing agencies. The problem
with this trend is that if it continues into the future
with more intense storms and sea level rise, an
unequal and unfair displacement of the economically
vulnerable will occur, changing the demographic
makeup of the city, which will negatively impact the
social diversity of the island.

What is unfortunately missing and appears to be
sorely needed for the barrier island to address this
social equality issue and the other existing challenges,
is a regional entity to focus on the barrier island's
climate adaptation and resiliency efforts. Such an
entity, representing each minicipality on the island,
could take on the tasks of coordination among the
different governance structures, hopefully easing
the frictions experienced with permitting and home
rule issues. This could aid in the process of moving
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projects that are in the pipeline along by coordinating
with federal and state agencies for permitting
approval.

Additionally, an entity that represents the whole
barrier island can take on the onus of applying
for resources across the island that would be used
exclusively for building resiliency in response to
expected climate change impacts. This entity is likely
to be a more attractive candidate to receive resiliency
funding into the future, as such a collaboration
would be more likely than individual municipalities
to seek a connected, networked island-wide
approach to responding to the impacts from climate
hange, which results in an innovative and unique

proposal for building resiliency from the viewpoint
of funders. This regional entity can propose and
hopefully win funding for projects that employ
the strategies for building resilient capacity for the
entire island, including more medium- to large-scale
projects that are designed for networked connectivity
for the entirety of the barrier island.

Each municipality gains through obtaining the
multiple benefits that come with joining a regional
collaboration: increased funding, overcoming
'homerule' issues including onerous permitting,
larger and more well-connected and functioning
resiliency projects, as well as the capacity to design
more broadly and comprehensively.

The concept of evolutionary resiliency is useful to
imagine a possible way forward for the challenges
that the barrier island faces. Instead of building
resilient capacity in order to return to 'normal', or an
equilibrium state, the island of Long Beach should
instead look to how it can adapt and transform in the
face of increasingly severe climate impacts, given its
high vulnerability. My recommendation for the island
is to set up this barrier-wide regional entity that is
representative of all municipalities, that can pool
together separate funds and implement a connected
and networked resiliency effort across the island.

In particular, an island-wide entity can propose a
strategic retreat plan for the bayside of the island
across the municipalities whereby residents are
offered a voluntary buy-out plan in this area that is
highly vulnerable to storm surge and sea level rise
and at the same time, given the opportunity to move
to safer ground within the island. The area that

residents can possibly retreat to is perhaps by the
Atlantic side where the Army Corps of Engineers
have created extensive beach protections. This
potential receiving part of the island on the southern
side facing the Atlantic is topographically higher
and safer than the bay, and is also where new, denser
developments is taking place on the footprints of
the old hotel super blocks from the days of Walter
Reynolds' hotel resort planning.

While this may not be feasible for the short-term
because the people who live there now are not
willing to have their homes bought out by the
government, in time I believe there will be a more
favorable disposition toward retreat and resettlement
within the island as the impacts of climate change
continue to degrade the bayside at a rapid rate. The
island-wide entity should prepare ahead of time
for when failure happens, not if it will happen, and
create an adaptive plan that looks to maintain social
diversity as a main focus for resiliency on the island.
This regional entity may need to eventually call for
a strategic retreat for more and more area on the
island, as permanent sea level rise encroaches inland,
and the receiving area will likely need to be located
off the barrier island.

The current situation of unplanned and
uncoordinated displacement from weather events
leads to inequitable and unfair outcomes for lower-
income residents. Proactively planning for strategic,
coordinated retreat and resettlement allows such
a process to be designed for a resiliency that
incorporates social equity for the island.

Adopting an evolutionary resiliency mentality for
climate adaptation on the barrier island of Long
Beach acknowledges that there is no such thing as
a return to 'normalcy'. Rather, resiliency should be
thought of as the ability of the barrier island and
the communities that live there to change, adapt, and
actually transform in order to respond to the stresses
and disturbances of sea level rise and more frequent
and intense storm surge. A transformation toward a
new and improved island in the case of the island of
Long Beach would mean building resiliency through
island-wide coordination of larger-scaled and better
connected projects and also proactively maintaining
a diversity of residents through the use of strategic
and equitable policy initiatives.
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Figure 1

New York State DOS Risk Assessment
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The whole island is classified to be within a FEMA regulated floodplain, with the entire area falling under 'high risk' or 'extreme risk' categories.

Source: NYS Department of State Coastal Management Program, Risk Zones for the South Shore of Long Island.

Figure 2
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100 Year flood in blue, island of Long Beach outlined in yellow. Source: ESRI, FEMA
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Figures 3-8

NoA A Sea Level Rise Projections' Impact on the I ast Ind of the City of Long Beach - based on the projection for 6

feet sea level rise by the year 2100.
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Figures 9-14

N(\ \ Sea Level Rise Projections' Impact on Point Lookout - based on the projection for 6 feet sea level rise by the

year 2100.
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Point Lookout/Lido Beach NYRCR Proposed Projects

Figure 19

Point Lookout/Lido Beach NYRCR Featured Projects
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Strategy Project Description Est. Cost

Increase protection Revetment Build sections of rock revetment at $3,800,000

from coastal storms Repair/Reconstruction northeast end of Point Lookout

Improve stormwater Tidal Backflow Prevent tidal water from infiltrating $800,000

drainage Prevention and low-lying areas at stormwater outfalls

Stormwater Treatment that are partially or fully submerged

during high tides and storms, causing

flooding

Improve stormwater Drainage Comprehensive stormwater study to $5,900,000

drainage Improvements identify improvement areas to reduce

flooding along evacuation routes,
primary roads, low-lying areas, and

economic corridors

Increase protection Repair Dunes and Fill breaches and repair dunes to $4,600,000

from coastal storms Construct Dune prevent tidal surge from flooding

Walkovers businesses; construct walkovers to

provide beach access

Increase resiliency of Critical Facility Provide resiliency enhancements to $400,000

critical facilities Resiliency emergency service buildings and

secure critical facilities with flood

protection

Meet communication Evacuation Education Develop a Lifeline Safety Plan and $500,000

needs pre-event / and Outreach Program establish a program for providing

Promote evacuation and Lifeline Safety Plan regular education and outreach about

emergency evacuation; includes

development of reverse-911 system

for the Lido Point Lookout Fire

District

Strategy Project Description Est. Cost

Improve stormwater Altemative Stormwater Conduct an analysis of the $10,000,00

drainage Opportunities stormwater management system in 0

the vicinity of the Town Parks and

Nickerson Beach. Design and

construct stormwater management

systems at key project locations in

Town Parks based on



Figure 20

Point Lookout/Lido Beach NYRCR Additional Resiliency Projects
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recommendations of stormwater

management system study.

Increase resiliency of Shoreline and Marsh Provide stabilization of the shoreline $3,200,000

salt marsh to coastal Restoration and Open of the Lido Beach Passive Nature

erosion Space Protection Preserve and Tidal Salt Marsh with

creation of natural habitat

Improve stormwater Encourage Stormwater Install stormwater management $300,000

drainage Capture during system under sidewalks when

Sidewalk Replacement sidewalks are replaced

Strategy Project Description Est. Cost

Increase protection Residential Bulkhead Establish a program for bulkhead $125,000

from coastal storms Replacement Program repair/replacement for residents

Increase protection Residential Structure Amend zoning ordinance restricting $125,000

from coastal storms Height Restriction height of residential structures to

Zoning Amendment allow for elevation of existing

residences to at least 2 feet above the

base flood elevation (BFE)

Increase resiliency of Residential Alternative Establish a program to encourage $125,000

power grid Energy Installation residents to install alternative energy

Encouragement to their residences; includes

Program education and outreach component

Increase resiliency of Expand Alternative Increase sources for alternative $2,000,000

power grid Power Generation and energy generation, add energy to

Storage at Town of storage, install smart meters, and $5,000,000

Hempstead Dept. of upgrade electrical grid components

Conservation and

Waterways / Energy

Park

Increase resiliency of Microgrid Pilot Project Install microgrid in Point Lookout to $5,000,000

power grid in Point Lookout increase community resiliency to

$10,000,00

0

Increase protection Flood Protection at Close gap in bulkhead system and tie $2,000,000

from coastal storms Lido Beach Golf Club to existing bulkhead system at

Harbor Dr.

Increase protection Gateway Creation and Create welcome gateways in two $100,000

from coastal storms Community locations in Lido Beach and one

Enhancement location in Point Lookout



Figure 21

Long Beach NYRCR Proposed Projects
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Increase protection Debris Removal from Remove watercraft in Channel $2,000,000
from coastal storms Reynolds Channel submerged by Superstorm Sandy to

$5,000,000

Increase protection Utilities Elevation at Elevate HVAC air handling units, $2,000,000

from coastal storms Adult Group Homes, electrical meters, and other

Seaspray Drive, Lido equipment located at ground level to

Beach 1 foot above BFE

Increase resiliency of Addition and Renovate and expand two fire Less than

critical facilities Renovation of stations to install flood protection $10,000,00

Lido/Point Lookout retrofits and improvements to 0
Fire District Stations in electrical, mechanical, and plumbing

Lido Beach and Point systems; potential wind retrofits, and

Lookout to accommodate relocated

equipment and vehicles from the

Rescue Squad

Improve stormwater Convert Ocean Blvd to Reconstruct Ocean Blvd. from Less than
drainage Sidewalk, Allevard St to Allevard St. to Harrogate St. and $10,000,00

Harrogate St, Lido convert to pedestrian route; regrade 0
Beach and construct sidewalk to shed

runoff into the stormwater system

Improve stormwater Regrade Lateral Streets Regrade secondary and tertiary Less than

drainage roadways as part of overall $10,000,00

stormwater reconstruction program 0
throughout the Community

Promote evacuation Support NYS DOT Provide support on as-needed basis Less than

Repair Loop Parkway for repair of scour at Loop Pkwy $10,000,00
Bridge bridge over Reynolds Channel 0

Strategy Project Description Est. Cost

1. Employ A. Bulkheading- Phased installation, replacement, and $12,450,000

appropriate North Shore improvement to existing bulkheads

techniques to along the north shore as required for

mitigate ocean and storm protection, also includes a

bay storm surge feasibility study for both potential

and stormwater bulkheading locations and the use of

flooding to protect canal gates

Long Beach's B. Drainage Comprehensive stormwater study $8,350,000

infrastructure, Improvements followed by improvements to

people, and assets stormwater drainage in the areas that



while positioning

for resilient

development

2. Protect critical

Long Beach health

and social services

assets and increase

the capacity to

provide needed

emergency

community services

before, during, and

after disasters

tie to evacuation routes. Second

phase involves installing backflow

prevention devices on stormwater

outfall pipes and installing debris

separation chambers to improve

water quality

C. Critical Facility Feasibility study and implementation $2,387,000

Resiliency of flood and wind protection to

emergency responder facilities

D. Park Avenue/Beech Making stormwater retention and $10,600,000

Street Streetscape management improvements two

Drainage Study and major streets used as primary

Infrastructure evacuation routes by installing

Improvements retention structures, new drains, and

piping, green infrastructure, pervious

landscaping, and increasing the

amount of unpaved surfaces, Also

included are bike, pedestrian, and

streetscape improvements,
emergency signage and solar-

powered lighting for emergencies.

E. Parking Garage for Constructing a parking garage to $14,705,000

Emergency Vehicles store emergency response vehicles

and equipment at a second story level

for major storm use

F. Protection of Wells

and Sewer Pump/Lift

Stations

A. Critical Facility

Resiliency

Study two methods of protection for

these critical systems- first to

construct flood barriers around the

pump stations, second is to raise the

pumps and electrical systems above

the flood height

See 1.C. in this table

$2,480,000

$2,387,000

B. Protection of Improving the resiliency of existing $1,335,000

Community Centers community centers to be used in an

emergency.

C. Protection of Public Enhance protection of vulnerable $2,965,000

Housing Units populations through the retrofit of

two public housing units to allow

residents to return to the units as

soon as possible after a storm

evacuation.

D. Protection of Senior

Housing Units

Enhance protection of vulnerable

populations through the retrofit of

public senior housing units

$1,925,000
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3. Implement

measures to make

Long Beach

economic

generators more

resilient, while also

facilitating

enhancement of

key commercial

areas and the

redevelopment of

underutilized areas

to stimulate

economic growth

A. Park Avenue/Beech

Street Streetscape

Drainage Study and

Infrastructure

Improvements

See 1.D. in this table 1 $10,652,500

4. Increase Long A. Office of Establish office in City Hall including $1,083,000
Beach's capacity to Emergency the hiring of a full time LDRM to

facilitate and foster Management through lead disaster planning, disseminate

actions that lead to Hire of Local Disaster upcoming storm actions, and

greater resiliency, Recovery Manager coordinate emergency operations for

emergency (LDRM) larger hazard events such as floods.
preparedness, and

sustainability

5. Encourage and A. Protection of Public See 2.C. in this table $2,965,000
facilitate housing Housing Units

resiliency and B. Protection of Senior See 2.D. in this table $1,925,000
sustainability Housing Units
measures while

striving to maintain

the character of

Long Beach

6. Restore and A. Drainage See 1.B. in this table $8,350,000
enhance natural improvements

resources for both

resiliency and

recreation purposes

while also

protecting

important cultural

resources

Figure 22

Long Beach NYRCR Featured Projects
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1. Employ

appropriate

techniques to

mitigate ocean and

bay storm surge

and stormwater

flooding to protect

Long Beach's

infrastructure,

people, and assets

while positioning

for resilient

development

3. Implement

measures to make

Long Beach

economic

generators more

resilient, while also

facilitating

enhancement of

key commercial

areas and the

redevelopment of

underutilized areas

to stimulate

economic growth

A. Park Avenue

Complete Streets Phase

2

Redevelopment of Kennedy Plaza

in front of City Hall to improve the

City's stormwater system by

providing large-scale underground

stormwater storage chambers as

well as strategically located green

infrastructure, solar lighting for

emergencies, and reconfigured use

of the space

$43,740,000

B. Stormwater Project Improve stormwater drainage across $114,830,000

Phase 2/Stormwater the City through the following

Force Main Project methods: converting areas served by

sand gutters to a positive drainage

system, installing pressurized pipes,
replacing inadequate and undersized

drainage inlet structures, control

structures, subsurface storage

chambers and bio-retention zones,
rain gardens and others.

C. North Shore Provide coordination with the $12,900,000

Protection of Critical project announced by Governor

Utilities-Bulkheading Cuomo in Nov. 2013 to develop

and Flood Barriers bulkheading from National Blvd to

Long Beach Bridge. Includes flood

barriers around major utilities

D. Canal Gates in East

End

A. Park Avenue

Compete Streets Phase

2

B. Bayfront

Revitalization Plan

Assess and provide phased

installation of moveable canal gates

to mitigate flooding of the canal

area. The project would connect

with current and proposed

bulkheading projects.

See .A. in this table

Prepare a plan that examines

opportunities to make bayfront

critical infrastructure more resilient

and potential options to consolidate

industrial uses on the north shore.

The plan will provide a blueprint to

lead to a resilient redevelopment to

unite this area with the rest of the

bayfront corridor and the center of

the City. This will include

brownfield remediation,

$26,400,000

$43,740,000

$300,000
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connections to downtown and

ocean, housing options, and an

economic opportunity feasibility

study.

4. Increase Long A. Bayfront See 3.B. (above) $300,000
Beach's capacity to Revitalization Plan

facilitate and foster

actions that lead to

greater resiliency,

emergency

preparedness, and

sustainability

5. Encourage and A. Revolving Loan The program would make low $5,000,000
facilitate housing Fund for Elevation interest loans available for residents

resiliency and who need to elevate their homes

sustainability and would be administered by an

measures while appropriate agency.

striving to maintain

the character of

Long Beach

6. Restore and A. Stormwater Project See 1.B. in this table $114,830,000

enhance natural Phase 2/Stormwater

resources for both Force Main Project

resiliency and

recreation purposes

while also

protecting

important cultural

resources




