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MEETING GOALS

 Re-cap project goals

 Highlight project considerations and challenges

* ldentify tradeoffs through preliminary alignments and concepts
 Provide an update on data collection

 Discuss task force priorities for the upcoming public meeting
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PROJECT OVERVIEW

Purpose of Study:

1. Develop long-term strategy and
feasible concept design for all
of Lower Manhattan

2. Prioritize project concepts BaTTRRY
toward implementation and 1.15 MILES =
conduct advanced planning 24 MILES

when possible
TWO BRIDGES

3. Engage with community on 82 MILES
core design principles and
priorities

Study Funding:

FINANCIAL DISTRICT
() prenee 1.33 MILES 2050s 100YR FLOOD LINE

+ $7.25M CDBG-DR
($3.75M GOSR: $3.5M NYC)
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IMPLEMENTATION FUNDING IN PLACE

BATTERY
PARK CITY ESCR
1.15 MILES 2.4 MILES
TWO BRIDGES
W/
$176M (CDBG-NDR)
$27M (City Capital)
Total: $203M
FINANCIAL DISTRICT
1.33 MILES .
$100M (City Capital)
$8M for The Battery
200 600' 1000° - Total: TBD
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PROJECT PROCESS

Task 6: Community Engagement

FINAL DESIGN &
IMPLEMENTATION
Task 1: Task 2: Task 3: Project Task 4: Near-Term Task 5: Enviro.
Existing Concept Feasibility and Scoping for Review &
Conditions Design Prioritization Implementation Permitting
SUMMER ‘16 FALL "16 WINTER *17 SUMMER ‘16 WINTER '16
TO SPRING ‘17 TO SPRING ‘17 TO WINTER ‘18 TO SPRING ‘18 TO FALL 18’
¢ Research * Hydrological mgmt « Framework to « Surveying, geotech, * Preparation of
previous plans Strategies evaluate and sampling environmental
& concepts * Drainage & sewer identify priorities + Schematic design review
* Mapping analysis * Identify required documents documents
« Site conditions ¢ Economic analysis ULURP actions « Cost estimates
¢ Assessments « Regulatory « Determine project
e Tree survey framework phasing
e Develop « Transportation
conceptual analysis
scenarios
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2050s 100YR FLOODPLAIN

BATTERY PARK CITY

1.15 MILES
TWO BRIDGES
0.82 MIE{ES
100YR . 2050s FLOODPLAINS'
' FINANCIAL DISTRICT
1.33 MILES . BUILDINGS IN FLOODPLAIN?

200' 600" 1000
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FUTURE TIDAL AND SEA LEVEL RISE INUNDATION

MEAN HIGH HIG
' SLR (by 2100s)
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DESIGN FLOOD ELEVATION - COMPONENTS

High tide + Sea Level Rise + 1% annual storm event + Associated wave action + Freeboard = 16.5’ DFE
22'
20"

18 pre
v
16’

14'

WAVE ACTION
12

10
STORM SURGE

—— + 4,78 MHHW 2050 —|
SEA LEVEL RISE

[ +0.0NAVD88 - e
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200" 600" 1000 @
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HEIGHT OF
INTERVENTION
0-2 [s-10
2-4 W10-12
[ 46 MW1214
68 W14+
DFE: Design Flood
Elevation
EL: Elevation of
Existing Grade
DFD: Design Flood

Depth (Height of
Intervention)



A THEBATTERY ESPLANADE

HEIGHT OF b A

INTERVENTION .
02 mew0
2-4 P 10-12 \
4-6 W12+

Me-8

DFE: Design Flood

Elevation

EL: Elevation of

Existing Grade

DFD: Design Flood

Depth (Height of
Intervention)

\

\

1 11 4' 3.5'
i
ESPLANADE THE BATTERY STATEST
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HEIGHT OF
INTERVENTION

0-2 @s8-10
2-4 @012
46 2+ A WEST STREET AT BMCC
6-8
- 10' d 10’
DFE: Design Flood T =
Elevation ‘ 1 L “
EL: Elevation of
Existing Grade
DFD: Design Flood HUDSONRIVER  \WEST ST
DRAII!I'FIe:I(‘)vF\’eIrII:It'II'EQI)\IAL REVIEW ONLY AND SUBJECT TO TECHNICAL REVIEW ENGINEERING DFE ASSUMPTIONS COMPARED AGAINST 2' CONTOURS (DOITT 2006)
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ONGOING C

DINATION

BATTERY PARK CITY
BALL FIELDS
SOUTH ST SEAPORT
HISTORIC DISTRICT
ERE PACKAGE 31
BATTERY PARK CITY
ESPLANADE 2

o . o— HOWARD HUGHES
WAGNER PARK iy g PORTFOLIO
n
RERARLE ERE PACKAGE 2
CASTLE CLINTON
) PACKAGE 1
SCREENING FACILITY—% 7, SQTRITTEI';I‘E
BATTERY WHARF VARTES
PLAYSCAPE ——%—a
BATTERY — o, -
UNDERPASS h
COAST GUARD BUILDING [
N WHITEHALL FACILITIES

200 600" 1000 DAMAGE REPAIR
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100 YR FLOOD LINE

ERE PACKAGE 3
ERE PACKAGE 4 PIER 35

BAZ’;‘E";;R%R;; SOUTHSTREET | ’T BBE NORTH
RECONSTRUCTION
MITIGATION THE BATTERY i} BBE SOUTH
IMPROVEMENTS < 3

2050s 100YR FLOOD LINE
LAND USE & DEVELOPMENT
CONSTRAINED |l EXISTING
PLANNED CONSTRUCTION
CONSTRAMED PLANNED DESIGN

D PRIVATE DEVELOPMENT

NYCHA PROPERTIES )
1



DESIGN CONSIDERATIONS

(1]
(] ]
% (HEN
A
RELIABILITY URBAN BENEFITS VISUAL & PHYSICAL
Design Flood Height Waterfront Access IMPACT
Passive/Deployable Placemaking Height
Wave Attenuation Safety Footprint
Stormwater Management Community Amenities Design
Ecology

Transportation Improvements
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ASSETS PROTECTED FEASIBILITY FUTURE-FLEXIBLE
Location of Protection Cost Phasing
Critical Infrastructure Constructibility Long-term Vision
Property at Risk Ownership/Siting Future-proofing
Transportation Disruption Climate Change Adaptation
Regulatory Approvals Future Urban Needs

Operations and Maintenance
Speed of Implementation
FEMA Certification



INFRASTRUCTURE TOOLKIT

12-18'
RAISED ESLPLANADE ELEVATED PARK RAISED PLATFORM KIOSK BENCH WITH DEPLOYABLES WALL
n . ala |
6-12'
ELEVATED FIELD VEGETATED AMPHITHEATER OVERHEAD STRUCTURE BENCH WITH DEPLOYABLES VEGETATED MEDIAN ~ WALL
s A IA l
4-6' H
VEGETATED AMPHITHEATER RAISED BIKE LANE PLAYGROUND PLANTING BENCH DEPLOYABLES WALL
— il g\ et 1 71 TA 1
2-4'
RAISED STREET VEGETATED SLOPE PLANTER BENCH PLANTER DEPLOYABLES WALL

0-2' U
RAISED GRADE PODIUM BENCH PLANTER ROAD MEDIAN  DEPLOYABLES WALL

C
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POTENTIAL ALIGNMENT FRAMEWORK

EDGE UPLAND

~95% PROJECT AREA PROTECTED ~75% PROJECT AREA PROTECTED
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HYBRID

~85% PROJECT AREA PROTECTED
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EDGE ALIGNMENT

in
7750 S

o

©
i
<

*Numbers shown indicate Height of
Intervention (HOI)

LEGEND
2050s 100YR FLOOD LINE
PARK OPPORTUNITY
URBAN PLAZA / ESPLANADE
MEDIAN / RAISED STREET

6'-11.5'

FLOOD PROTECTION

— FLOOD BARRIER

----- DEPLOYABLE

= INDIVIDUALIZED BUILDING RESILIENCY

200" 600" 1000 CD
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UPLAND ALIGNMENT

7}'-7_5:

8.5%10,5

*Numbers shown indicate Height of
Intervention (HOI)

LEGEND
2050s 100YR FLOOD LINE

PARK OPPORTUNITY
URBAN PLAZA / ESPLANADE
MEDIAN / RAISED STREET

FLOOD PROTECTION
— FLOOD BARRIER

DEPLOYABLE
= INDIVIDUALIZED BUILDING RESILIENCY

® HIGH GROUND TIE-IN
17
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HYBRID ALIGNMENT

200' 600" 1000 CD §
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~~n 1 INE
100 YR FLOOD LINE

*Numbers shown indicate Height of
Intervention (HOI)

LEGEND
2050s 100YR FLOOD LINE
PARK OPPORTUNITY
URBAN PLAZA / ESPLANADE
MEDIAN / RAISED STREET

FLOOD PROTECTION
— FLOOD BARRIER
.. DEPLOYABLE

= INDIVIDUALIZED BUILDING RESILIENCY

¢ HIGH GROUND TIE-IN
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100 YR FLOOD LINE

o g N *Numbers shown indicate Height of
/// \\\ Intervention (HOI)
2 ‘s LEGEND
/ \ 2050s 100YR FLOOD LINE
y o PARK OPPORTUNITY
o URBAN PLAZA / ESPLANADE
L MEDIAN / RAISED STREET

re
-
e
~

P
\ . /
Y
& §/@>
\\@ >
N
A d FLOOD PROTECTION
— FLOOD BARRIER

e
<
\
\ <
\
\
\
\ v
X P
DEPLOYABLE

o\
¥ / h 24
INDIVIDUALIZED BUILDING RESILIENCY

>

i

N “‘\\ d
200" 600" 1000° @ \\ (Zz/_’/
V WONLYARIDVSL(BJ CT TO TECHNICAL REVIEW ® HIGH GROUND TIE-IN
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SNAPSHOT 1| SOUTH STREET SEAPORT

EDGE

*Numbers shown indicate Height of
Intervention (HOI)
LEGEND
2050s 100YR FLOOD LINE
PARK OPPORTUNITY
URBAN PLAZA / ESPLANADE
MEDIAN / RAISED STREET

FLOOD PROTECTION
— FLOOD BARRIER
- DEPLOYABLE
= INDIVIDUALIZED BUILDING RESILIENCY
® HIGH GROUND TIE-IN

I LT 1 1 1

N
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SNAPSHOT 1| SOUTH STREET SEAPORT .

UPLAND %

*Numbers shown indicate Height of
Intervention (HOI)
LEGEND
2050s 100YR FLOOD LINE
PARK OPPORTUNITY
URBAN PLAZA / ESPLANADE
MEDIAN / RAISED STREET

FLOOD PROTECTION
— FLOOD BARRIER
- DEPLOYABLE
— INDIVIDUALIZED BUILDING RESILIENCY
® HIGH GROUND TIE-IN
=22 SECONDARY FLOOD PROTECTION
200° 400’ 600’ 800" 1000 CN>

5 —_— 1




SNAPSHOT 1| SOUTH STREET SEAPORT

HYBRID

*Numbers shown indicate Height of
Intervention (HOI)

LEGEND
2050s 100YR FLOOD LINE
PARK OPPORTUNITY
URBAN PLAZA / ESPLANADE
MEDIAN / RAISED STREET

FLOOD PROTECTION

— FLOOD BARRIER

- DEPLOYABLE
— INDIVIDUALIZED BUILDING RESILIENCY
® HIGH GROUND TIE-IN

N
200 400’ 600 800 1000 @

I LT 1 1 1
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SNAPSHOT 1| SOUTH STREET SEAPORT

FULL HEIGHT DEPLOYABLES

+16.5'
v

DEPLOYABLES

<€ [«
o

L

DRAFT FOR INTERNAL REVIEW ONLY AND SUBJECT TO TECHNICAL REVIEW
LOWER MANHATTAN COASTAL RESILIENCY

SIDEWALK
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SNAPSHOT 1| SOUTH STREET SEAPORT

WALL WITH ROLLER GATES

E——[ I’_TJI\I 1][ I 1 I[LI 1}{1_“1’—14

ROLLER GATE IN PdCK'ET

|
+16.5' ‘ ‘
v |

A N G I |

N |
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SNAPSHOT 1| SOUTH STREET SEAPORT

KIOSKS WITH ROLLER GATES

E—«I r_—[JI\ I 1][ I I I[LI 1 }{TT—IJ

\ ROLLER GATE IN POCKET DOOR

[ j ]
16.5'
M
[
[
y [
h. K 1o w j ‘
+6' 1
' - g [
-
%00 v . 5 / 7
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SNAPSHOT 1| SOUTH STREET SEAPORT

SEA LEVEL RISE PLATFORM WITH DEPLOYABLES

DEPLOYABLES
HOI 4.5 "
’ A 4 A
v° " |—1n / =" +6.0'
e it 7050 Y 6 — [ v
v
0 i
h 4 o
—
-l-_'_—-.—— SRR
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SNAPSHOT 2 | THE BATTERY &PIER A

EDGE

LEGEND
e ‘1_5' 2050s 100YR FLOOD LINE
g PARK OPPORTUNITY
URBAN PLAZA / ESPLANADE

9.5 MEDIAN / RAISED STREET

*Number‘_s shown indicate Height of FLOOD PROTECTION

Intervention (HOI)
N — FLOOD BARRIER
200’ 400’ 600 800 faper A, Y R W N DEPLOYABLE
DRAFT FORTNTERNAL REWTECHM&DREWEW — INDIVIDUALIZED BUILDING RESILIENCY
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SNAPSHOT 2 | THE BATTERY &PIER A

UPLAND

6'-11.5'

BATTERY PL N

LEGEND

2050s 100YR FLOOD LINE
PARK OPPORTUNITY
% URBAN PLAZA / ESPLANADE
MEDIAN / RAISED STREET

*Numberfs shown indicate Height of FLOOD PROTECTION
Intervention (HOI)

. — FLOOD BARRIER
200'  400' 600  800' 1000 N DEPLOYABLE
—L_ T e, I _
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SNAPSHOT 2 | THE BATTERY & PIER A

HYBRID

6.5'-11.5

LEGEND
2050s 100YR FLOOD LINE

. PARK OPPORTUNITY
URBAN PLAZA / ESPLANADE
MEDIAN / RAISED STREET

FLOOD PROTECTION
— FLOOD BARRIER

Intervention (HOI)
N
DEPLOYABLE
— INDIVIDUALIZED BUILDING RESILIENCY

200’ 400’ 600 800 1000
CQDREVIEW
® HIGH GROUND TIE-IN

I L
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SNAPSHOT 2| PIER A & THE BATTERY

STREET MEDIAN

+16.5'

' .
0.0
A 4

SIDEWALK

1
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SNAPSHOT 2| PIER A & THE BATTERY

BATTERY BERM SOUTH
+'g_5' HOI 4.5'
+12.5' T ' i '
A 4 Hryﬂ”///////// ////A/////////ﬁlﬁ/y@ * Vﬂ 2
THE BATTERY BIKE PATH BERM WITH 3:1 SLOPE OR GRADED INTO SIDEWALK
%O LANDSCAPE WHEN APPLICABLE

1
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SNAPSHOT 2 | PIER A & THE BATTERY
BATTERY BERM NORTH

o, s
£
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SNAPSHOT 2| PIER A & THE BATTERY

RAISED PLANTER
+18.5'
v
t.} :
+v4.78 MHHW 2050 al
vy
/
BATTERY ESPLANADE PLANTED

SEAT BENCH
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SNAPSHOT 3 | BATTERY PARK CITY “Numbers shown ndcate Height of

Intervention (HOI)

EDGE LEGEND

2050s 100YR FLOOD LINE
PARK OPPORTUNITY

URBAN PLAZA / ESPLANADE
MEDIAN / RAISED STREET

FLOOD PROTECTION
— FLOOD BARRIER

ST 4 » AN BB Ay 2 " wWwevys.Y ¥y .. DEPLOYABLE
— INDIVIDUALIZED BUILDING RESILIENCY
® HIGH GROUND TIE-IN

200" 400" 600" 800" 1000
)
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SNAPSHOT 3 | BATTERY PARK CITY “Numbers shown ndcate Height of

Intervention (HOI)

UPLAND LE

2050s 100YR FLOOD LINE
PARK OPPORTUNITY

URBAN PLAZA / ESPLANADE
MEDIAN / RAISED STREET

FLOOD PROTECTION
— FLOOD BARRIER

o - DEPLOYABLE
.5-10.5° = INDIVIDUALIZED BUILDING RESILIENCY
\

100y, ® HIGH GROUND TIE-IN
R’{iUGL’)

LiNg 200" 400" 600" 800" 1000
)

8'
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SNAPSHOT 3 | BATTERY PARK CITY “Numbers shown ndcate Height of

Intervention (HOI)

HYBRID CEQERT

2050s 100YR FLOOD LINE
PARK OPPORTUNITY

URBAN PLAZA / ESPLANADE
MEDIAN / RAISED STREET

FLOOD PROTECTION

— FLOOD BARRIER

----- DEPLOYABLE

= INDIVIDUALIZED BUILDING RESILIENCY
® HIGH GROUND TIE-IN

200" 400" 600" 800" 1000
)
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SNAPSHOT 3 | BATTERY PARK CITY

STREET MEDIAN
+16.5'
v
+13' ”
SIDEWALK SIDEWALK
0.0
v

1 1 1
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SNAPSHOT 3 | BATTERY PARK CITY

HARDENED EXISTING WALL
RAISED AND HARDENED EXISTING WALL
+16.5' HOI 6.5
\ 4
NN, |
|‘ \ 4
+4.78 MHHW 2050 |
v
0.0
v

//
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SNAPSHOT 3 | BATTERY PARK CITY

WALL

+17.5
v

+4.78 MHHW 2050' ' L "
v

100
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SNAPSHOT 3 | BATTERY PARK CITY

FILLED ESPLANADE

to b b4

+4,78 MHHW 2050 L
v

45’ 10
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PRIVATE PROPERTY OWNER INTERVIEWS

« LMCR Project team gathered data on 27 privately-owned properties
across the Financial District and Two Bridges neighborhoods

« The average recovery period for buildings to be fully operational for
tenants was 3-5 months.

« The average water-level of flooding at the lobby level of the building
was 4-5ft.

 The total amount of capital put into protection across the properties
was $114,000,000
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PRIVATE PROPERTY OWNER INTERVIEWS

« 67% of properties have relocated mechanical equipment such as
electrical and cooling systems to a higher floor

 69% of properties interviewed had implemented or planned flood
protection.

 Average Height of Protection = 6ft 10in

 Average time to deploy protection is between 9-17 hours
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MIKE URBAN WATER MODEL
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PROJECT NEXT STEPS

 Discuss trade offs of each alignment with the community

* Incorporate coastal model to inform alignment and drainage

* Further evaluate land use and environmental review timelines
« Develop preliminary cost estimates

 Narrow in on potential alignments
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UPCOMING PUBLIC MEETING

1. Progress Update

« Lessons Learned

 Reporting on private property assessment
 Update on data collection

2. Alignments

 Overall Concepts

* Preliminary geographically specific alignments
3. Community Feedback on Concepts

« Workshops
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FUTURE MILESTONES

« May 18t Workshop (concepts)
St Paul's Chapel
209 Broadway (at Fulton Street)
6-8 pm

e Fall ‘17 TF/ Public Workshop (select alternative)
 Winter '17/ '18 (refine alternative)

« Summer/Fall ‘18 - Prepare environmental review
« 2019 + - Final Design and project implementation
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STAY IN TOUCH

k

www.nyc.gov/Imcr

By Mail
253 Broadway - 14" Floor

@NYClimate

S°

In person

4

@NYClimate

pad

nycresiliency@cityhall.nyc.gov

Ly
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