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Sea Level Trends

http://tidesandcurrents.noaa.gov/sltrends/



Changing » Storm surge, inundation, and waves
Y01 /@ > Increase is greater than adding to SLR
Com pou nds » Research indicates there is amplification

SLR Impacts

due to local topography
» Future storm characteristics are unknown




Superstorm
Sandy
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USA Today: Scientists warn sea levels
could swamp coasts: October 8, 2014

J

“It doesn't take a storm to cause destructive flooding.’

“In the next 15 years or so,
many towns and cities
could see a tripling in the
number of high-tide floods
each year. In 30 years, a
whopping tenfold increase
IS possible.”



» Municipal drainage no longer works
What are the during high tide

effects?

» Increasing frequency of flood events

» |Inundated roads




\What are the » Rivers and aquifers becoming more saline
effects? » Plant and tree mortality (ghost forests)

» Lowland fields no longer suitable for
agriculture
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solutions
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Multiple Lines of Defense

1 o— o| Outer Layer of Defense
(Regional) — Larger, engineered
solutions

2 ®

3 .

. Middle Layer of Defense

- Connecting “transition” zone)

Inner Layer of Defense (Local)
® - Smaller-scale solutions, green
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Outer Layer of Defense

Protection 100-yr Flood Construction [| 2006 - 2011 [| Investment: $14.5 B

Lake Borgne Storm Surge Barrier Seabrook Sector Gate West Closure — Pump Station
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Outer Layer of Defense

Storm Surge Barriers from Around
the World



Middle Layer of Defense

Utilize Natural Processes

“Seed” sand formation Create Marshlands
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Middle Layer of Defense

Beach Fortification: Scheveningen
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Bay Park Treatment Plant: —

Hurricane Sandy
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Bay Park Water Treatment Plant
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PERSPECTIVES

PARK VIEW - CURRENT
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PERSPECTIVES

PARK VIEW - FINAL
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PERSPECTIVES

PARK VIEW — CURRENT
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Bay Park Treatment Plant

Images: hybrid protective alignment, retaining heights <12ft
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Inner Layer of Defense

Comprehensive Flood Mitigation Plan
West Street and 104 Broad Street
Telecommunications
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Inner Layer of Defense

Protection of New York’s Critical Assets

- Telecommunication Centers
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Outline

» Urban redesign




Battery Park City
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FLOW-3D MODEL FLOOD DEPTH

SUPERSTORM SANDY 10/29/12, 9:10 PM ET
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Mayor Pledges to Rebuild and Fortify Coast

By DAVID W. CHEN
and MICHAEL M. GRYNBAUM

New York City, still reeling from the
impact of Hurricane Sandy, will ex-
pand its evacuation zones, tighten
building codes and look for ways to
fortify critical infrastructure like
transportation and electrical net-
works from future natural disasters,
Mayor Michael R. Bloomberg said
Thursday.

But while the mayor said he would
aggressively pursue a rebuilding of
the damaged waterfront, he warned
that “there are no panaceas or magic
bullets” to protect the city fully. And

while he did, for the first time, specifi- -

cally suggest dunes or levees as pro-

tective measures worth exploring, he
again dismissed the use of expensive
experiments like sea gates stretching
across New York Harbor.

It was Mr. Bloomberg's first major
address on what the city should do in
a post-hurricane world that, after the
end of 2013, will also be a post-Bloom-
berg world. And the speech, which
was televised live from a Lower Man-
hattan hotel that had been closed for
two weeks because of the storm, had
the bearing of a future-oriented State
of the City event, with accompanying
slides and even a surprise guest: for-
mer Vice President Al Gore.

Mr. Gore, now an environmental
activist, repeatedly lavished praise on

Mayor Michael R. Bloomberg gave his first major speech on post-hurri-
" cane reconstruction Thursday in Lower Manhattan. Al Gore attended.

'HIROKO MASUIKE/THE NEW YORK TIMES

the mayor for his work on responding
to climate change, saying he does not
“know of anybody who has done
more.” Mr. Gore, a Democrat, even
gently chided the Obama administra-
tion: “We cannot have four more
years of mentioning this occasional-
ly,” he said. '

Mr. Bloomberg, an independent, of-
fered a much kinder assessment, say-
ing the federal government had been
very responsive to the damage
wrought by Hurricane Sandy. But he
also repeatedly sought to temper ex-
pectations of a quick solution, at one
point stating bluntly, “Saying we're
going to spend whatever it takes just
is not realistic.”

Among other ideas, Mr: Bloomberg
said the city would consider thecon-
struction of dunes, jetties, levees and
berms along coastal areas to help re-
duce damage from future storm
surges. He did not specify where any
such barriers would be built, much
less how much these would cost. But

gides to the mayor said that three

deputy mayors — Howard Wolfson,
Linda I. Gibbs and Robert K. Steel —
had recently traveled to New Orleans
and met with officials there to discuss
recovery, rebuilding and flood protec-
tion measures and lessons.

Height restrictions on some resi-
dential homes would be relaxed, Mr.
Bloomberg said, so owners can ele-
vate their houses above the flood
plain, He also said the city would up-
date its building code to require more
stringent protection against floods. In
particular, Bloomberg officials said
that residential buildings — including

Continued on Page A32
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Seaport City
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Seaport City
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Seaport City

37 of 22 17 October 2014 © 2011 ARCADIS



Seaport City
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Seaport City
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Seaport City
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HUD Rebuild by Design
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Short Term Perspective — Hudson River

Short Term Solutions, 1 to 5 years

» Improve Landscaping and Flood
Wall Solutions
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Mid Term Perspective — FDR Drive

Mid Term Solutions, 5 to 15 years

» Elevated Bike Lane and Ecological
Waterfronts
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Long Term Perspective — West Street

» Move and Bury West Street
» Develop Land Fill
» Use Ecological Potential




NYC Health and Hospitals Corporation

~_

Coler Hospital — Roosevelt Island

Metropolitan Hospital

Bellevue Hospital
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Coney Island Hospital
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NYC Health and Hospitals Corporation

] Metropolitan Hospital
Coler Hospital — Roosevelt Island

Bellevue Hospital Coney Island Hospital
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Coler Specialty Hospital and Nursing Facility

- Roosevelt Island



Coler Specialty Hospital and Nursing Facility

- Flood Mitigation Concept B

Berm

Wall
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Coler Specialty Hospital and Nursing Facility

- Preferred Long Term Resiliency Strategy
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Flood Protection: multifunctional urban levees
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Water storage in parking facilities
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Water
Plazas



URBAN FLOODPLAIN
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Revisiting
effects for » Water quality impacts for drinking
water

: water wells
agenmes

» Salt-water intrusion

Leaky Confining Layer

S
Confined ~—__
Aquifer

Y




What can be done about groundwater
salinization?

1. Pump (intercept) brackish water
(‘Fresh keeper’)
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One solution: 3 phase approach

2. Use brackish water as additional
drinking water source (BWRO)
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One solution: 3 phase approach

3. Dispose BWRO concentrate
through deep well injection
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Freshkeeper Projects in Florida

TOWN OF BELLEAIR
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Take
Away
Messages

Resiliency has the attention of the
federal government with a focus
on large urban areas

Urban planning for flood
protection is taking on a new
dimension

Water agencies need to be a part
of the dialogue — water is a major
part of economy driven
development

Vulnerable assets in flood plains
need to be evident to stakeholder
groups during dialogue

Groundwater resources need
innovative solutions for protection
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