DESIGNING FOR URBAN COASTAL RESILIENCY
Margaret Hopkins, P.E.
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Key Topics
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= Challenges and constraints facing urban resiliency mfrastructure
= |[terative, inclusive design approach with stakeholders
= |[ntegrated design solutions for urban environments

= Best practices and lessons learned
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Landfall at Brigantine, NJ -
October 29, 7:30 PM -
Tropical Storm force winds r\'_‘
extending over 1,000 miles%.

October 25, Cuba
Cat-2 Hurricane
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(Im)perfect Timing




Storm Impacts
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OCTOBER 29, 2013

QAKRF




RBD to BIG U to ESCR
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Technical & Site Constraints
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(1. FOR DRIVE, LOOKING NORTH (Google Earth, May 2016) | (2. FDR DRIVE, LOOKING NORTH (Google Earth, May 2016) 3 2
: LEGEND
= % Ea N -~ 2015 FEMA100-YEAR
N e Flood Hazard Boundary
-~~~ 2050s FEMA 100-YEAR

Flood Hazard Area
N | . FDR Drive at-grade

':] FDR Drive elevated
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Technical & Site Constraints

STREET-LEVEL
URBAN
CONNECTIONS

STREET-LEVEL
GREENWAY
CONNECTION

HOUSTON STREET OVERPASS
LEGEND
2015 FEMA 100-YEAR
Flood Hazard Boundary
DELANCEY STREET BRIDGE
2050s FEMA 100-YEAR
Flood Hazard Area

. FDR Drive at-grade
[:I FDR Drive elevated

CHERRY STREET BRIDGE

mmm Existing pedestrian bridge

wsms= Manhattan Greenway
bike path

STREET-LEVEL
GREENWAY
CONNECTION

mm £ splanade

Connection circulation
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Technical & Site Constraints
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6. FIELDS 5 & 6, LOO:}(ING EAST
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DANCE CIRCLE

Lon oRIve

LEGEND

LOWER EAST SIDE ECOLOGY . Existing passive program

Existing active program

Existing circulation
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Technical & Site Constraints
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LEGEND
a DEP Regulators
15' Tree planting offset

DEP REGULATORS REQUIRE =~ DEP Sewer Line
REGULAR VEHICLE ACCESS S5 15' Tree planting offset

— Electrical Line
8' Tree planting offset
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Technical & Site Constraints
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10. 30" WIDE SHARED PATH AT ConEd HEADHOUS!
5 - i I

(o R F ED
9. ConEd STATION & FDR FROM SHARED PATH

PINCH POINT AT CON ED STATION HEADHOUSE
& CAPTAIN PATRICK J. BROWN WALKWAY

LEGEND

ConEd building &
Receiving pier

— BP Station
RECONSTRUCTED
ESPLANADE TO REMAIN, =2 East River Park Esplanade
Reconstructed 2012

WITH LOADING RESTRICTIONS

m— Stuyvesant Cove Bulkhead
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Design Concept




lterative Design Process
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CONCEPT
DESIGN
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Community Input Sessions

QAKRF




Community Feedback
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CROSSING INTO THE PARK"

“MAINTAIN VIEWS AND ACCESS
TO THE NEW PIER 42 PARK!"

ORIV,

“THIS IS A VERY DANGEROUS
CROSSING FOR KIDS!”

“DELANCEY IS AN IMPORTANT
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. = “MAINTAIN AT GRADE CROSSINGS et % < ;
o | ¥ AT MAJOR JUNCTIONS!" <SS
: . “INTEGRATE FUTURE
- 5 ; v e DEVELOPMENTS SUCH AS
2 SOLAR 21"

“WE LIKE THE SEPARATED
BIKE LANE!IT'S SAFER FOR
BIKES AND PEDESTRIANS."

“GET US IN THE MOOD FOR
A PARK! YOU CAN'T SEE THE
BRIDGE FROM BACK HERE"

“WE NEED MORE
UNPROGRAMMED SPACE!"

IS AREA IS TH
FOR FAMILIES

“THIS AREA HAS THE BEST
TREES!"

THE RAMPS ARE TOO
STEEP ON BOTH SIDES OF
THE BRIDGE™

“THIS STAIRCASE IS
DANGEROUSLY STEEP”
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Conceptual Design Study




Community Reporting Sessions
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Flood Protection Components

UPLAND TIEBACK TO
VA HOSPITAL WALL

9-10'ABOVE
ROAD WA

URBAN FLOODWALL

SWING GATE ROLLER GATE

“=== 2015 FEMA 100-YEAR
Flood Hazard Boundary

===~ 2050s FEMA 100-YEAR
Flood Hazard Area

Flood Hazard Area
Protected by ESCR

Existing VA Hospital Floodwall

= Floodwall

MONTGOMERY
STREET UPLAND

TIEBACK g Earthen Levee

/ ===== East Side Coastal Resiliency
- (ESCR) Limit of Work (L.O.W.)
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Design Elevation

HUD FUNDING REQUIREMENT:
THE SYSTEM MUST PURSUE
FEMA ACCREDITATION WITH

MINIMUM SYSTEM ELEVATION AT
CURRENT FEMA 100-YEAR STORM
ELEVATION + FREEBOARD

DAKRF

NOTE: ALL ELEVATIONS SHOWN IN NAVD88

ESCR DESIGN STORM EXCEEDANCE
CONTINGENCY (2050s)

FEMA 100-YEAR FLOOD +
FREEBOARD/WAVE REQUIREMENT
(HIGH END 2050s PROJECTION)

FEMA 100-YEAR FLOOD +
FREEBOARD/WAVE REQUIREMENT
(CURRENT)

FEMA 100-YEAR FLOOD STILLWATER
(CURRENT)

APPROXIMATE GRADE AT ESPLANADE
(CURRENT)

MEAN HIGHER HIGH WATER (MHHW)
(CURRENT)




Interior Drainage
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LEGEND

~www 2015 FEMA 100-YEAR
Flood Hazard Boundary

===~ 2050s FEMA 100-YEAR
Flood Hazard Boundary

Flood Hazard Area
Protected by ESCR

== Flood Protection
s Existing VA Hospital Floodwall

Earthen Levee

- P ial Parallel Convey
=== Interceptor

O Interceptor Gate




Park & Access Strategy
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(MIT RIVER PARK
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PARK RIVER

LEGEND
= Floodwall
Earthen Levee
[] FDR Drive at-grade
I} FDR Drive elevated

4W Park Access (Bridge)

< Park Access (At Grade)

 4mm Future East River Ferry Route

? Senam=="
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Southern Tie-Back
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East River Park
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FDR Drive Crossing
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Stuyvesant Cove Park
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BEST PRACTICES — DESIGNING FOR

Resilient, Maintainable, Adaptable

Feasibility Study (2015) Overbuilt foundations allow for “built-in" allowance
500 - Year Storm Tide; for future adaptability of the system to mitigate
2050s 90"% SLR 2120s 100-year storm tide.
¢ A Final Design (Adaptability) +20.00
100 - Year Storm Tide;

2120s 50th% SLR

Final Design Resiliency *18.00°
500 - Year Storm Tide;
2050 90th% SLR

nary Concept (2015)

r Storm Tide;
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BEST PRACTICES — COLLABORATIVE

Floodwall Design Progression

FORCOLLMN.
a
3

BASELINE TAPER BASELINE TAPER BRIDGING BERM (VARIABLE TAPER) WALL-LEVEE TRANSITION (3)
PZ-27 SHEETPILE —/_‘I__ ‘
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BEST PRACTICES — COALITION BUILDING

Lines to be Relocated

CONCRETE RETAINING WALL

CONCRETE L—WALL

TWEEL S 15.5 SHARED PATHWAY

FDR DRIVE

EXISTING FDR ® e e s
BARRIER
CON EDISON

DRAINAGE COLLECTIO!
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Utility Proposal
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___BEST PRACTICE S
Design Synthesis
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BEST PRACTICES — COALITION

Integrated Solution
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