I;#. :

at

ap

2

ion by

-"-.7-f_ii§lor71': h_eé-ste{rfn, Leglslat
. and Energy Summ




1 On the Water | Palisade Bay 2010

On the Water | Palisade Bay
11 May 2018 | Andlinger Center Northeastern Legislative Climate and Energy Summit



On the Water | Palisade Bay

11 May 2018 | Andlinger Center Northeastern Legislative Climate and Energy Summit




A
P

WATE ARG WIND |

e®
ae

s

_‘\IH kS

1Y

.-'_--.\,i
LN v"v..;-
.

* b

)
.




2 MoMA Rising Currents 2010

:ﬂ-'- == -'-I-——E-.' -

— =
—-'-!-—'-I--F==I'l—-

|

11 May 2018 | Andlinger Center Northeastern Legislative Climate and Energy Summit



Rising Currents

11 May 2018 | Andlinger Center Northeastern Legislative Climate and Energy Summit 6



— e
i

10 - =
L.

11 May 2018 | Andlinger Center Northeastern Legislative Climate and Energy Summit 7



NYS 2100 COMMISSION

Recommendations to Improve
the Strength and Resilience of
the Empire State’s Infrastructure

r"%MMISSIONI -
5 ) £ St TNy

infrastructure techniques intended to retain
and absorb stormwater at the surlace have
the benefit of reducing the strain on storm
sewer capacilty by reducing the volume of
slormwaler that enters (he piped system.

From an cconomic standpoin(, natural
sclutions require lower maintenance and
management costs when compared 1o
traditional built infrastructurc. Analyscs
performed by McKinsev, Swiss Re, and
the Rockefeller Foundation have shown
that reef and wetland management and
restoralion can be among the most cost-
cffcetive approaches for hazard mitigation.®
The authors of the Palisade Bay proposal
sought to show how various tvpes of natural
prolective infrastructure can be placed in the
New York and New Jersey Upper Harbor
(Figure L-08). The Museum ol Modern Art
“Rising Currents™ workshop and exhibition
further developed this approach through
[ive detailed designs [or the NY Harbor.

These approaches, however, also have
limitations. While they reduce damage and
erosion due to waves. they do not serve
to protect against stillwater flooding, for
example. They also may not be appropriate
in some urban areas or preclude compeling
land uscs, As such, feasibility analyscs must
evaluate how Lo integrate natural solutions
with repairs to existing hard shoreline
defenses such as riprap. bulkheads. levees,
and berms as well as newly created hard
defenses. Measurcs should also include
land use and zoning appropriate for
achicving risk reduction in New York
City. More importantly. the comprehensive
package should nol impair any existing or
contemplated commcrcial and navigational
inlerests.

The Commission recommends the State
conduct a delailed [easibility study to
explore how the five major types of natural
infrastructure presented on (he next page
should be uscd as parts ofa Harbor resilicnce
strategy. In particular, the analysis should
in¢clude the following.

Beaches and dunes: ldentfy how to
expand and protect barrier islands, beaches,

PAGE 120
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Figure L-10: Proposed natural protective infrastructure from On the Water | Palisade Bay by Guy Nordenson,
Catherine Seavitt and Adam Yarinsky. The designers who participated in the workshop suggested that a dense
network of piers, islands, wetlands and ovster beds could projeci out into New York ITarbor from the waterfronts
on all sides. breaking up storm surges. An additional archipelage of small fingerlike islands could be built in
the center of the harbor. and old subway cars could be dumped into the water to form reefs. (Guy Nordenson
et al. 2010)
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VISION 2020

Randering from On the Water: Folvoda Boy of potential worm surge barrier Ishnds In Lipper New York Harbor.

Research and Innovation
The challerges of dimate dhange lead us to re-
exarnine traditional approaches o coastal man-
agement and to seek new, ceatve solutions
o supplermnent the range of available adapia-
tion strategies. The Cn The Water: Palscde Bay
project by Guy Nordarsen, Catherine Seavitt,
and Adam Yarinsky, which considered potential
intenverntions to attanuate shorm surge in Upper
ey York Harbor, was. an imporiant step in &x-
phoring atermetive approaches, The subsequent
“Rising Currents: Projeds for New York's Wh-
terfront” exhibition at the Museun of Modem
Artfurther illustrated porterial strategies,
Clearly, more information will be needad.
This indudes the creation of a comprehensiva
imentyy of adaptation strategies—induding
innovative strategies—with possible applicbik
ity to MNaw York City. t wil be important to
esablish partrerships among practiiorers of
many disdplines—induding planning, engineer-
ing. desgn, marine biclogy, and smlogy—io
develop and test new constal interventions that
have the potential to promecte a safe gty and
sound scology within 2 changing environment.
Studies that provide inforrmation on the: benefits
and drawbads of emerging strategies will be
helphul a5 part of this effort. Filot projects that
gather ernpirical data on the effedtiveness and
ecological value of akemnative strategies will ako
be valuabla,

Integrating Resilience Into Planning
Everyone from gavernment 3 hornecnwmers o
insurance companies will nead to consider the
implications of dimats chang=s and ssa level riss
ard make decisions about resiienice strategies,
It wil ba important 1o imtegrate resifance con-
siderations into planning on 2 continuing basis.
This will provide: opporbanities for ongaing ad-
aptation. Far instance, much of the city's water-
front infrastructure—such as bulkheads, dodas,
rowd, and bridges—wil need to be rebuilt or
rencvated as a matber of course before the
most pronounced affeds of ssa leval risa ars
epected 10 be fedt, Incorporating consideration
of dimate-chanpe projections into the design
spadfications for such structures and into kong-
term capital plans will ersure that flood ik and
523 level rise are taken into account when new
facifties are bult, and evisting ones upgraded.

Whether it's piloting imverniive solutions ar
simply repladng existing bulkheads, the main-
tenance and improvement of the watarfront
will resquire & prediciable progess for the review
and issuance of permits for in-water construc-
tion (for further discussion see sadion of Vidon
2020 on gvernment oversight, beginning on
page 96). Establishing guideiines and smndards
for the design of waterfront infrastructure @n
fadRai the protection of development arcas
while minimizing ecological damage and mad-
mizing ecological benefs,

i
|

With a waterfrant as big and a3 diverse o New
York's, thare &n be ne cna-size-fits-al salution
for climate change. It is impertnt to identfy
4 range of potential strategies o nrease the
dty's resiience. In very limitad, kss-developad
portions of tha iy, controlled retreat from
coastal land may be an option; in athers, ac-
commodation strategies may be sufident; and
in yat others, anhanced protedion of shorelines
will be necessary. In Al these cases, decisions
about shorsline management must consider
the full mnge of costs and benafits and ke ino
acconrt; both ecological ard economic devel-
opment goals. Opportunities to levarape othar
resources or provide co-benefits—such as aug-
mertting 3 bern alongside 3 highway that coud
ako serve 2z a levee—should be considered,

Evaluating thess sirategies is challanging.
There B8 inherert unpredictabiliy in starm
vents and the risks they present, as wall as
somea uncerainty in dimate projedions. In ad-
dithean, it is difficult to predict fture changes that
may resuk from storm events, or from erosion
and accretion of shorelines, or the sacondary
effects of such charges. There are abo meny
unkncwns about the possible affeds of marry of
the sirategies mentioned above. In the future,
scientific modeding, empinical reseandh, and plot
projects cin yield better information. Improved
scientiic understanding will be importart in the
evalugtion of potential adaptive strategies.

Thare are, however, adions that cn be
axplored now to buld reslience. These in-
cude allowances and patertial requirements
for more strinpent food protection of buildings
in fiood-vulnarable areas; updating FEMA lood
maps 1 scarately reflect arrent Epography;
the periodic updating of emergency-response
plans; improvements o the coasal permitting
proxesses necesary 16 undertake adaptatian;
and public education about dirnate-related rids
and opportunities to address tham.,

Messures to inorease the dty's reslience
mist consider a number of goals, induding eco-
nomic development, public acoess, and ecolog-
lcal health. Strategles shoukd be profted that
produce co-benefits or advance cther desir
ablm eruds, Building resifence can ba an impetus
for trarafarming the wiaterfront In ways that can
make the gty not only more dimate-resifent,
but ake more healthy, prasperous, and livabie,
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Comprehensive Coastal Protection Plan

Elevations
"\‘a Beach Nourishment
© Coney Island, Brooklyn
© Rockaway Peninsula, Queens
and South Shores, Staten Island
A Orchard Beach, Bronx
Armor Stone (Revetments)

Brooklyn
en Island

Brooklyn
& Beach Channel Drive, Queens

Tide Gates / Drainage Devices
¢ Oakwood Beach, Staten Island
Queens
Coney Island Creek, Brooklyn
o MillC

nimize Uplan

Dunes

@ Rockaway Peninsula, Queens
@ Bre Point, Queens

A Coney Island, Brooklyn

Offshore Breakwaters

18 Great Kills Harbor, Staten
& South Shore, Staten Island
& Rockaway Extension

#. City Island, Bronx

Wetlands, Living Shorelines and Reefs
14 Howard Beach, Queens
Tottenville, Staten Island
¢ Plumb Beach, Brooklyn
’ Brant Point, Queens
Jamaica Bay
Bay Ridge Flats
« Saw Mill Creek, Staten Island
Groins
@ Sea Gate, Brooklyn
Prof Against Storm Surge
Integrated Flood Protection System
# Hunts Point, Bronx
@ East Harlem, Manhattan
@ Lower Manhattan / Lower East Side
@ Hospital Row, nhattan
@ Red Hook, Brooklyn
A Brooklyn-Queens Waterfront
A West Midtown, Manhattan
Floodwalls / Levees
@ East Shore, Staten Island
@ Farragut Substation, Brooklyn
A Astoria Generating Station, Queens
Local Storm Surge Barrier
@ Newtown Creek
& Rockaway Inlet
A Gowanus Canal, Brooklyn
Multi-purpose Levee
) Lower Manhattan

A STRONGER, MORE RESILIENT NEW YORK

Full-Build Recommendations

. Phase 1 Initiatives

A Additional Full-Build Recommendations

P> ©

© o

>PSOG OO0 6 ©

DOOP 000 - -O0r0es >

© p-80 proe 6

Note: Though all projects indicated on this map are
recommended in the full-build scenario, not all are
individually labeled in the key.

CHAPTER 3 | COASTAL PROTECTION
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Storm Surge Flood Mapping for Four Sites

E |

Narragansett Bay Jamaica Bay Atlantic City and Norfolk
RI NY Chelsea Heights NJ VA

Structures of Coastal Resilience
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Regional Sea Level Rise Probability Distributions

NYC 96 44 154
Newport 93 43 151
AC 104 53 163
Norfolk 105 59 158

‘ Global Mean 79 52 121

**(note today’s numbers are 2100 relative to 2000 baseline; will be 2080-2099 relative to 1980)

11 May 2018 | Andlinger Center
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Global Circulation Model Driven NYC Region Storm Simulation

GFDL 1981-2000 GFDL 2081-2100 (IPCC-AR4 A1B)
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Structures of Coastal Resilience 17
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SCR

Chelsea Heights
New Jersey

Narragansett Bay RI

Jamaica Bay NY
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Performance Based Design for Flood Risk Mitigation

ATTENUATION & DISSIPATION

PROTECTION

PLANNING

Chelsea Heights, Atlantic City NJ
11 May 2018 | Andlinger Center Northeastern Legislative Climate and Energy Summit

20



SCR
Chelsea Heights
New Jersey

2050
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Chelsea Heights, Atlantic City NJ
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Dynamic Performance Based Design

Existing DEM + Modifications = Modified DEM

Structures of Coastal Resilience
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Existing Topography Proposed Topography

EXISTING CLIMATE
4
+
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HIGH PROBABILITY 4 | i
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FEMA Preliminary Work Map 100 (1%) year and SCR 100 year (1%) floodplains
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www.structuresofcoastalresilience.org

[ Atlantic City, M) | Structur. %
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Principles Locations Learn More
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Principles Locations Learn More

Structures of Coastal Resilience

Methodology ()

Vulnerability Index

In order to provide a fine-grained study of vulnerability at Jamaica Bay, layered
indices of social, environmental, and infrastructural risk are geospatially
mapped. Sea level rise affects each of these categories, through possible loss
of life and property from flooding, loss of valuable wetland ecologies, and loss
of critical infrastructures such as transportation, power, and communication
These vulnerability maps provide a focused lens for assessing at-risk
communities and ecologies, and often reveal unexpected patterns of
exposure to hazard

Salt Marsh Loss, 1879 -
201

Hurricane Sandy
Hindcast, 2012

Catherine Seavitt Nordenson
Maps, 2013 Guy Nordenson - Julia Chapman

FEMA Preliminary Work

Social Vulnerability

S, Str JCtures
S of Coastal

Factors

Environmental
Vulnerability Rare and
Sensitive Ecosystems
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