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H. L. Crey Tunnel between Manhattan and Brooklyn
flooded during Hurricane Sandy, October 2012

Flooding in Hoboken, NJ October 2012



wmes and Tributaries Study e

o= Study size relafive to other studies

2187
Square
hillflesss

114 Squeare Miles

P4 Soers Wiles

Legend
Mew Jersey Back Bays Study Area
WY¥/MNJ Harbor & Tributaries Study Area

pr 104 21 130 40 58 Massau County Back Bays Study Area

Miles

[ NY/NJ Harbor -9

US Army Corps
U.S.ARMY of Engineers®
New York District

STUDY AREA (in green)

The largest and most densely populated
of the 9 high-risk focus areas identified in
the North Atlantic Coast Comprehensive
Study (NACCYS)

Area covers 2,150+ square miles and
900+ miles of affected shoreline

25 counties in New York & New Jersey

Affected population of roughly 16 million
people, including New York City and the
Six most populated cities in New Jersey



STUDY INFORMATION & HISTORY

* Objective: Manage the risk of coastal storm damage in the study area

 Non-Federal Sponsors: New Jersey Department of Environmental Protection
(NJDEP) and the New York State Department of Environmental Conservation
(NYSDEC) (in partnership with the City of New York)

« September 2017: Identified preliminary alternatives
 February 2019: Released Interim Report

 Next Step: Release Draft Feasibility Report — Summer 2020

US Army Corps
of Engineers®
New York District
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Alternatives Analysis will
include affected environment
description, understanding
of FWOPC, qualitative
environmental
consequences discussion,
conceptual mitigation cost
estimates for parametric
analysis, concepts for
mitigation & ranges of acres
impacted, and worst case
scenario costs and
assumptions
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Will address
key impacts to
the extent

Incorporate necessary to
comments make a decision.
and details Other analysis
from the will be needed
ongoing during project
- ; implementation ) ——
Engln_eerl_ng to develop final
optimization mitigation and
adaptive Chief's
management
lans. Report
and
2 month Record
Schedule of
Contingency” .
Decision
= 7122
Revisit
Study
Schedule Final ATR\ /
NLT 9/20 Completed
Feasibility- Final Agency
Level Feasibility Review of
Design Report Draft
3/21 Chief's
Report
and
Record of

\_ Decision J



H

US Army Corps

of Engineers®

ALTERNATIVES OVERVIEW o

Alternative 1: No Action

Alternative 2: Harbor Wide Gate and Beach Restoration

Alternative 3A/3B: Multiple Bay/Basin Gate and Floodwalls & Levee Systems
Alternative 4: Single Waterbody Gate and Floodwalls & Levees

Alternative 5: Perimeter Only

Alt. 2 Alt. 3A Alt, 3B Alt. 4 Alt. 5

Shoreline Based

In-Water Measures
Measures



CONCEPTUAL ALTERNATIVE LAYOUTS SHOWING
FEATURES INVOLVING STORM SURGE BARRIERS
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ALTERNATIVE 1: NO ACTION (FUTURE WITHOUT PROJECT CONDITIONS)
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Future Without Project Condition
(FWOPC]) -- a reasonable projection of what
the future conditions will be if there is no federal project

These projects are being tracked so that the study team can
assess how impacts from the NYNJHATS project could

_S__cale 1:3,000,000

cumulatively combine with ongeing planned projects to affect N

the region. Additionally, some of the other projects may reduce

the floed risk to certain communities which will need to be . S ko E
factored into the NYNJHATS economic analysis. I3
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prejects for the cumulative
impact analysis

Ongoing and planned
projects for the cumuiative
impacts and Nload risk
management analyses
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Projects

Ongoing USACE Projects
East Side Coastal
Resiliency - Rebuild by
[Dhesign

Lower Manhattan Coastal

Resiliency Implementation -
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Measured Sea Level at the Battery, NY and Relative Sea Level Change Projections
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SELECTED STORM CONDITION (1% AEP, MEAN) FOR WITH

PROJECT ALTERNATIVE EVALUATION AND COMPARISON
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1% AEP Water Level {50% Conflldence Limit}- FWQP New York District
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* POTENTIAL COASTAL FLOODING EXTENT

FROM 10% AND 1% ANNUAL EXCEEDANCE PROBABILITY US Army Corps
U.S.ARMY of Engineers®
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ALTERNATIVE 2 FROM INTERIM

REPORT
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Natural & Nature-Based
Features as well as
Non-Structural Measures
will also be considered

in study area in tandem
with structural measures
as feasible and warranted.
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Areas Benefiting from Each Proposed Study Feature within
Alternative #2 - NY/NJ Harbor Wide Gate/Beach Restoration

NY/NJ Harbor and Tributaries Study

January 2019

Areas benefiting by currently proposed study features are based upon flooding extents associated with USACE ERDC ADCIRC modeling results (95% confidence level)
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Percent of Directly

Affected Study Area

94.7%

Percent of Risks
Avoided from GIS
Analysis

94.8%

Present Value of
Damages Avoided
($B)

$175.1 B

Present Value of

Estimated Alternative

Total Cost ($B)

$118.1 B

rmy Corps
gineers®
York District

~ All measures in alternative subject to modification/deletion/addition as study advances.
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UPDATED ALTERNATIVE 2
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EXAMPLE SURGE GATE RENDERING
(FOR ILLUSTRATION PURPOSES ONLY, m
DESIGN AND SITING SUBJECT TO CHANGE)
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Whitestone Expressway
(1-678)

This is an artist impression of the conceptual design
for the Throgs Neck Storm Surge Barrier. The
storm surge barrier configuration shall not be

Concept for the Throgs Neck Storm Surge Barrier - Artist Photo Visualization : el s e B
= ¥ L/
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AMBROSE VELOCITIES

Max Flood




ﬁ ALTERNATIVE 2 POTENTIAL INDUCED FLOODING
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MITIGATION FOR POTENTIAL INDUCED FLOODING
US Army Corps

U.S.ARMY of Engineers®
New York District

Measures will be included within the HAT Study Alternatives to
mitigate for the (increased) flood risk as a result of the primary
structural measures (e.g., storm surge barriers)

Measures can be both structural and non-structural
e Structural:

—Increase elevation and extents of proposed Shore Based
Measures (e.g., floodwalls and levees)

—Include (newly added) Shore Based Measures
e Non-Structural

—Acquisition & Relocation

—Building Retrofit (wet or dry floodproofing)



UPDATED ALTERNATIVE 3A
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Affected Study Area
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Present Value of
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Estimated Alternative
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73.7%

77.8%

$148 B

$34 B

~ All measures in alternative subject to modification/deletion/addition as study advances.
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EXAMPLE SURGE GATE RENDERING
(FOR ILLUSTRATION PURPOSES ONLY, m
DESIGN AND SITING SUBJECT TO CHANGE) US Army Corps

of Engineers®
New York District

Keamy

St dnd STORM SURGE
/_ BARRIER LOCATION
-

— This is an artist impression of the design

= for the Verrazano Storm Surge Barrier. The storm
surge barrier configuration shall not beconstrued as
a final recommendation or as a requirement for
actual design for implementation.




EXAMPLE SURGE GATE RENDERING W/ EXISTING NAV
FEATURES o
(FOR ILLUSTRATION PURPOSES ONLY, US Army Corps
DESIGN AND SITING SUBJECT TO CHANGE) of Engineers®
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EXAMPLE SURGE GATE RENDERING
(FOR ILLUSTRATION PURPOSES ONLY, m
DESIGN AND SITING SUBJECT TO CHANGE)

US Army Corps
of Engineers®
New York District

TORM SURGE
“BARRIER LOCATION __

This is an artist impression of the conceptual design
for the Arthur Kill Storm Surge Barrier. The
storm surge barrier configuration shall not be
construed as a final recommendation or as a
requirement for actual design for implementation.




EXAMPLE SURGE GATE RENDERING
(FOR ILLUSTRATION PURPOSES ONLY,
DESIGN AND SITING SUBJECT TO CHANGE)

LSTORM SURGE

BARRIER LOCATION

Concept for the Jamaica Bay Storm Surge Barﬁ'er - Artist PhotoVis[J;lizgtio

US Army Corps
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New York District

This is an artist impression of the conceptual design

., for the Jamaica Bay Storm Surge Barrier. The

storm surge barrier configuration shall not be
construed as a final recommendation or as a
requirement for actual design for implementation.




* ALTERNATIVE 3A POTENTIAL INDUCED FLOODING

US Army Corps
of Engineers®

Jistrict
1% AEP Water Level (50% Confidence Limit)- FWOP 1% AEP Water Level Change from FWOP to Alt 3A Istrie

WL (ft, MSL) ;. A

> 15 ' " WL Change (ft)
14-15 55 \ _ :
1314 : : £ 535

12-13 e
11-12 25-3.5

] 10-11 P : _ : > o 4 - 1.5-25
9 - A0 .3 . /s
M ® % B o5 s

<8 ke : ; Bl o505

B 15--05
- 25-515

-3.5--25

g —

e i
..oootooo...°.

(20151 ic s ofifEo]porsTiof]

t Caieaeen E=iisEr




UPDATED ALTERNATIVE 3B
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Percent of Directly
Affected Study Area Avoided from GIS

Percent of Risks

Present Value of

Damages Avoided
Analysis ($B)

Present Value of

Estimated Alternative
Total Cost ($B)

51.8% 58.5% $104 B

$30 B

~ All measures in alternative subject to modification/deletion/addition as study advances.
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Bayenne

EXAMPLE SURGE GATE RENDERING
(FOR ILLUSTRATION PURPOSES ONLY,
DESIGN AND SITING SUBJECT TO CHANGE)

Bayonne Bridge

i
STORM SURGE
V_ BARRIER LOCATION

Concept for the Kill Van Kull Storm Surge Barrier - Artist Photo Visualization

US Army Corps
of Engineers®
New York District

actual design for implementation.
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ALTERNATIVE 3B POTENTIAL INDUCED FLOODING
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UPDATED ALTERNATIVE 4
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Affected Study Area

Areas Benefiting from Each Proposed Study Feature within AR

Alternative #4 - Single Waterbody Gate/Floodwall/Levee
NY/NJ Harbor and Tributaries Study

Areas benefiting by currently proposed study features are based upon 1 percent flood +3 feet flooding extents associated with USACE ERDC ADCIRC modeling results {(95% confidence level)
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Present Value of

Estimated Alternative

Total Cost ($B)

33.1%

40.2% $96 B

$21 B

~ All measures in alternative subject to modification/deletion/addition as study advances.
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ALTERNATIVE 4 POTENTIAL INDUCED FLOODING
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UPDATED ALTERNATIVE 5
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Percent of Directly

Affected Study Area

2.6%

Percent of Risks
Avoided from GIS

Analysis

4.0%

Present Value of
Damages Avoided
($B)

$35B

Present Value of

Total Cost ($B)

$9B

US Army Corps
of Engineers®
New York District

Estimated Alternative

~ All measures in alternative subject to modification/deletion/addition as study advances.
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UPDATED NET BENEFITS AND BCR FOR
ALTERNATIVES 2-5 (FY 19 P.L. @ 2.875%) US Army Corps

of Engineers®
New York District

Net Benefits (PV)

Alternative Cost SESUILEIEN. oy e At
A :
Concept (Present Value) Period (Years) 50% flood
1 — No Action - = =
2 — Outer Harbor
Surge Gates and $62 B 25 $69 B

Shore-Based Tie-ins

3A — Regional Surge
Gates & Shoreline- $35B 18 $114 B
Based Measures

3B — Mid-Size Surge
Gates & Shoreline- $30B 9 $74 B
Based Measures

4 — Small Surge
Gates & Shoreline- $21B 9 $75B
Based Measures

5 — Shoreline-Based
Measures only

NOTE: All study estimates, data, features, etc. are
subject to revision/refinement as study advances.

$10B 9 $26 B




POTENTIAL EFFECTS OF GATE OPERATION ON FORMULATION &
TSP SELECTION
US Army Corps

NYNJ HAT Study Alternative Net Benefits (PV) as of 11 Jul 19 of Engineers®
New York District
$120,000,000,000
$100,000,000,000
$80,000,000,000 ' '
3B 4 5

m | arge Gates Initially Operating at 10% AEP m | arge Gates Initially Operating at 50% AEP

$60,000,000,000

$40,000,000,000

$20,000,000,000

2 3A
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US Army Corps
of Engineers®
New York District

* FACTORS AFFECTING ALTERNATIVE SCREENING
' & NEEDING FURTHER EVALUATION

Benefits Likely Increase

Evaluate other RSLC
scenarios

Effect TBD

Operations assumptions (7
ft. NAVDS88 closure trigger)

Costs Likely Increase

Refine hydrodynamic
modeling (induced flooding,
tidal exchange)

Period of Analysis (2105)

Navigation — impacts to
port operations and
mitigation

Real Estate (site specific)

Refine & expend benefits
modeling (other accounts,
critical infrastructure, etc.)

Environmental & Cultural
Mitigation Costs (site
specific)

Interior drainage ($B)

Cost refinements (site
specific)
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PRELIMINARY DRAFT INDUCED

US Army Corps
FLOODING FEATURES
New York District
PRELIMINARY DRAFT
Measure Alt 2 Alt 3A Alt 3B Alt 4
Buried Seawall/Dune 0.17 mi 7.90 mi 4.85 mi 4.85 mi
Seawall 11.76 mi 13.54 mi 0.57 mi 3.48 mi
Elevated Promenade 0.51 mi 1.26 mi 0.46 mi
Floodwall 413 mi 8.09 mi 3.36 mi 27.29 mi
Levee 5.60 mi 18.43 mi 2.37 mi 4.49 mi
Deployable Flood Barrier 5 23 10 48
Storm Surge Barrier 4 6
Tide Gate 12 15 3
sum 22.2 mi 49.2 mi 11.6 mi 40.1 mi

2/4/2020



Pa RESIDUAL RISK FEATURES

PRELIMINARY DRAFT

US Army Corps
of Engineers®
New York District

Feature type ALT 3A ALT 3B
Berm 3 mi 0 mi 0 mi -
Deep Bulkhead 12 mi 8 mi 3 mi -
Floodwall 15 mi 14 mi 12 mi -
Revetment 3mi 2mi 2mi -
Shallow Bulkhead O mi - - -
Tide Gate 3 3 3 -
Vehicular Gate 2 2 2 -
Navigable Gate 6 6 4 -
SUM 34 mi 25 mi 17 mi 0 mi
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U.S.ARMY

New York-New Jersey Harbor and Tributaries
Coastal Storm Risk Management Feasibility Study

NEXT STEPS — KEY ITEMS FOR FURTHER STUDY

US Army Corps
of Engineers®
New York District



* FACTORS AFFECTING ALTERNATIVE SCREENING
' & NEEDING FURTHER EVALUATION US Army Corps

of Engineers®
New York District

Benefits Likely Increase Effect TBD Costs Likely Increase
Evaluate other RSLC : : Reflne_ hyd_rodynamlc :
: Operations assumptions modeling (induced flooding,
scenarios :
tidal exchange)
Navigation — impacts to
Period of Analysis port operations and Real Estate (site specific)
mitigation
Refine & expend benefits Environmental & Cultural
modeling (other accounts, Mitigation Costs (site
critical infrastructure, etc.) specific)
Interior drainage
Cost refinements (site
specific)




SALINITY PERCENTILES
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Raw vs F‘lltered Salinity US Army Corps

Ra“ Salinity ok _ Of Engineers®
|~ Filtered Salinity }, P w York District
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U.S.ARMY

YPES OF NEPA ANALYSIS

* Tiered Environmental Impact

Statement (EIS)

US Army Corps
of Engineers®
New York District

Least

Level of
Analysis
&
Number

of
Reviews

Most



e NEW YORK BIGHT ECOSYSTEM
O MODEL

US Army Corps
of Engineers®
New York District

ESTUARINE
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Graphic by McKay and Durham 2019
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ADDITIONAL INFORMATION

US Army Corps
of Engineers®
New York District

U.S.ARMY

O Interim Report and this presentation can be accessed at the following address:
www.nan.usace.army.mil/NYNJHATS

O Webinar Presentation/Video of Interim Report Summary was posted in March
2019 to website.

O Study Status and Update Paper planned for release to public by early 2020.

0O Comments are always welcome — please submit to:

NYNJHarbor. TribStudy@usace.army.mil
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http://www.nan.usace.army.mil/NYNJHATS

Questions?

US Army Corps
of Engineers®
New York District
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