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OVERVIEW 
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Overview 
The City prioritizes neighborhood level planning and analysis to provide 
comprehensive resiliency and reduce risks.   

The City is leading a multi-layered, phased approach to Red 
Hook Coastal Resiliency: 
 Interim Flood Protection Measures 

 Permanent Integrated Flood Protection System which can be adapted 
for greater flood protection 

 Future resiliency planning 

 NYCHA resiliency construction for Red Hook East and West 

 

Together, these initiatives provide a greater level of resiliency 
and flood risk reduction for Red Hook residents. 
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 10-YEAR FLOODPLAIN - The area that has a 10-percent chance of 
flooding in any given year (not an area that will flood only once in a 
century. Note - Several 10-year floods may follow one another in rapid 
succession.) 

 BASE FLOOD ELEVATION (BFE) - The height of flooding that might be 
expected in a 100-year flood. It is not measured from ground or sea 
level, but from a benchmark called the North American Vertical Datum 
of 1988 (NAVD88). It can be found on FEMA’s Flood Insurance Rate 
Maps (FIRMs). 

 DESIGN FLOOD ELEVATION (DFE) - An elevation above sea level which 
flood protection interventions would have to be built up to depending 
on the strength of the storm and location.  

 STORM SURGE - An abnormal rise of water generated by a storm, as a 
result of atmospheric pressure changes and wind. They are especially 
damaging if water is already at high astronomical tide. 

 SEA LEVEL RISE – An increase of volume of the ocean’s water, resulting 
in an increase in the mean sea level.  
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Key Terms 



NYCHA Recovery and Resiliency  
Red Hook Houses 
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Red Hook Houses 

 

Office of Recovery and Resiliency 
212.306.8532 

Disaster.recovery@nycha.nyc.gov 
 



Red Hook Houses Site Plan 
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Anticipated Construction Timeline 
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P 

Phase 1: Roof Replacement  
 
Phase 2: Basement Restoration +   
Flood Protection 
 
Phase 3: East & West Plants & 
MEP Pods 
 

 

Phase 4: Site Restoration  

2018   2017 2019  2020 2021 



INTERIM FLOOD PROTECTION MEASURES 
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Interim Flood Protection Measures (IFPM) 
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Reduction of low-level, high recurrence coastal 
flood risks while the City continues to advance 

longer-term coastal protection needs  



Pre-Deployed Hesco Barriers 
Sand-filled geotextile and wire mesh containers remain in place up to 5 years 
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Just-In-time Tiger Dams 
Water-filled tubes deployed in lead up to coastal storms 
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Red Hook IFPM 

• Proposed project will reduce 
flood risks from a 20 year 
storm. 

• Interventions at Beard Street , 
Van Brunt Street and Conover 
Street 

• Combination of pre-deployed 
and Just-In-Time measures 
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+5.25ft (ocean) water levels are the approximate  
Start of Flooding in Red Hook neighborhood 

Red Hook IFPM 
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Red Hook IFPM 

+5.25ft (ocean) water levels are the approximate  
Start of Flooding in Red Hook neighborhood 

Beard Street: Existing 
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Red Hook IFPM 

+5.25ft (ocean) water levels are the approximate  
Start of Flooding in Red Hook neighborhood 

Beard Street: Blue Sky Conditions 
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Red Hook IFPM 

+5.25ft (ocean) water levels are the approximate  
Start of Flooding in Red Hook neighborhood 

Beard Street: Pre-Storm Conditions 
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Red Hook IFPM 

+5.25ft (ocean) water levels are the approximate  
Start of Flooding in Red Hook neighborhood 

Conover St./Reed St.: Existing 



20 

Red Hook IFPM 

+5.25ft (ocean) water levels are the approximate  
Start of Flooding in Red Hook neighborhood 

Conover St./Reed St.: Blue Sky Conditions 
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Red Hook IFPM 

+5.25ft (ocean) water levels are the approximate  
Start of Flooding in Red Hook neighborhood 

Conover St./Reed St.: Pre-Storm Conditions 
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Red Hook IFPM 

+5.25ft (ocean) water levels are the approximate  
Start of Flooding in Red Hook neighborhood 

Van Brunt St. and Reed St.: Existing 
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Red Hook IFPM 

+5.25ft (ocean) water levels are the approximate  
Start of Flooding in Red Hook neighborhood 

Van Brunt St. and Reed St.: Blue Sky Conditions 
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Red Hook IFPM 

+5.25ft (ocean) water levels are the approximate  
Start of Flooding in Red Hook neighborhood 

 Van Brunt St. and Reed St.: Pre-Storm Conditions 



INTEGRATED FLOOD PROTECTION SYSTEM 
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An Integrated Flood Protection System or IFPS is:  

 Infrastructure that can protect against coastal flooding 
and sea level rise 

 Integrated into the urban design and characteristics of 
the neighborhood 

 Comprised of a combination of fixed and movable 
features (e.g., a permanent wall, deployable gates, 
landscape features, and street elevations). 
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What is an IFPS? 



FEMA HMGP AA Process 
This project is funded in part by Federal Emergency Management Hazard 
Mitigation Grant Advanced Assistance Program (HMGP AA).  

Construction 

Design 

Feasibility Study 

27 

1. To advance to design the City 
must first propose a feasible 
and implementable project 
and submit that proposed 
project to FEMA for review.  
 

2. If that proposed project is 
approved by FEMA, FEMA 
provides funding to begin the 
design phase.  

 

3. If the design is approved by 
FEMA, FEMA provides funding 
for construction.  



IFPS Funding 
There is a total of $100 million available for design and construction.  

$50 million in 
FEMA Funding 
from New York 

State 

$50 million in New 
York City Capital 

Funding 

$100 million for 
Design and 

Construction  



 Reduce Red Hook’s coastal flood risk with minimal 
impact on the neighborhood when there isn’t a storm. 

 Build a flood protection system that is tailored to Red 
Hook and its unique waterfront. 

 Incorporate community and stakeholder priorities and 
identify additional project goals. 

 Identify a FEMA eligible project. 
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Project Goals 



 A broader understanding of what comprehensive resiliency in Red 
Hook means.  

 Identify a $100m project for coastal flood risk reduction that is moved 
into design, environmental review, permitting, and construction.  

 Identify other feasible options for future flood risk reduction in Red 
Hook.  
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Project Outcomes and Objectives 
Given the City’s and the community’s goals, and federal guidelines for the 
project, we outlined three major objectives for the feasibility study.  
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FEMA Requirements 
There are numerous goals and constraints required by FEMA that must be 
met since this project is funded in part by FEMA. 

FEMA-approved IFPS:  

 Must have independent 
utility – cannot depend on 
other separate projects or 
features to fully function 

 Cannot have a negative 
impact on existing conditions 
or worsen flooding in other 
nearby locations 

 The quantified benefits must 
be greater than the 
quantified costs  

 Must be permanent - no 
temporary measures such as 
sandbags 

 

Project Team Analyzed: 
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Public Engagement 
To garner a representative variety of opinions and input, we held large 
public meetings, and several small public meetings with specific groups.  

 Public Meetings 

 January 2016 

 April 2016 

 October 2016 

 June 2017 

 Targeted Community Meetings 

 Resilient Red Hook 

 Red Hook Initiative – Digital Stewards & Local Leaders 

 Red Hook National Night Out 

 Community Board 6 

 Conversations with large waterfront private businesses/property 
owners 



INTEGRATED FLOOD PROTECTION SYSTEM 

Technical Investigation 
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Provides better soil data to: 

 Design subsurface structure 

 Assist in seepage analysis 

 Understand groundwater levels within 
the study area 
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Technical Investigation 
Geotechnical Investigation: Understanding groundwater and soil conditions 



Findings: 

 Shallow groundwater depth (<10’ 
below grade) 

 Potential seepage problems that may 
allow coastal storm surge to enter 
through the soil 

Impacts:  

 Limits use of green infrastructure 

 Include a seepage barrier as part of 
design  

 Temporary or solely above-ground 
interventions may not effectively 
address seepage as a neighborhood-
wide solution 
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Technical Investigation 
Geotechnical Investigation: Understanding groundwater and soil conditions 



Provides data to: 

 Identify and evaluate 
potential hazardous 
conditions near the 
proposed 
intervention  

 Assess potential for 
specialized 
construction 
handling, treatment, 
disposal requirements 
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Technical Investigation 
Environmental Investigation: Understanding soil contents and potential 
concerns 



Findings: 

 9 of 25 samples collected had no 
targeted compounds above the NYS DEC 
Unrestricted Use Soil Cleanup Criteria 
(SCS) 

 Other samples contained polycyclic 
aromatic hydrocarbons (PAHs) and 
metals above the SCS – typical of historic 
fill material 

Impacts 

 Typical and appropriate health and 
safety measures should be developed 
and implemented during construction 
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Technical Investigation 
Environmental Investigation: Understanding soil contents and potential 
concerns 

Exceeds Unrestricted Use Soil Cleanup Criteria 

Does Not Exceed Unrestricted Use Soil Cleanup Criteria 

No sample collected 



Provides data to: 

 Help identify conflicts 

 Develop accurate base map using 
LiDAR  

 Understand existing storm/ 
sanitary sewer system conditions 
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Technical Investigation 
Topographic, Boundary, and Utility Survey: Identifying potential conflicts above 
and underground 



Findings 

 Provided topographic elevation 
and identified site conditions 
such as: 

 Entrances 

 Driveways 

 Utilities 

 Street furnishings 

 Other site conditions 

Impacts  

 Develop accurate base map 
using data never before 
collected to better inform the 
conceptual design 
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Technical Investigation 
Topographic, Boundary, and Utility Survey: Identifying potential conflicts above 
and underground LiDAR Point Cloud Images 



INTEGRATED FLOOD PROTECTION SYSTEM 

Alignment Analysis 
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 Segmenting or phasing the project was 
first analyzed to provide an easier 
implementation path.  

 Achieving independent utility is 
extremely challenging or impossible, 
given the topography and floodplain in 
Red Hook 
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The natural high points are indicated by the white circles and 
connected by the white dotted lines  

Analysis of IFPS 
Connecting the high points and segmenting the project. 



Given the inability to segment the 
project, the following three potential 
alignment scenarios were developed: 

 The Outermost Alignment: this 
alignment, for the most part, 
follows the Red Hook waterfront.  

 The In-Between Alignment: this 
alignment is located mostly on 
streets inland from the waterfront, 
with the exception of Beard 
Street.   

 The Innermost Alignment: a 
portion of this alignment is 
located further inland than the In-
Between Alignment.  

NOTE - Portions of these alignments can 
be mixed and matched.  
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Analysis of IFPS 
The project team analyzed a variety of alignments. 



The Outermost Alignment 

 Mostly privately owned land (except Atlantic Basin 
and Valentino Pier)  

 Blocks waterfront access 

 Requires higher and stronger walls for wave action 
and potential water-born physical impacts 

The In-Between Alignment  

 Crosses 41 intersections that would require 
deployables – increasing vulnerability of the 
system 

The Innermost Alignment 

 Crosses 38 intersections that would require 
deployables - increasing vulnerability of the system 

All alignments 

 Potential challenges tying into the Battery Tunnel 

 Poor urban design  

 Inability to fully integrate into neighborhood and 
provide additional benefits.  

 Impedes traffic 
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Analysis of IFPS 
Each alignment presents significant challenges. 



The coastal flood risk/vulnerability for 
various storm conditions were used as a 
starting guide to develop four Design 
Flood Elevation (DFE) scenarios. 

 DFE A: equivalent to the 10% annual 
chance flood (10-year storm) + 1’ Sea 
Level Rise 

 DFE B: equivalent to the 10% annual 
chance flood (10-year storm) + 2.5’ 
Sea Level Rise + 6” of Freeboard 

 DFE C: equivalent to the 2% annual 
chance flood (50-year storm) + 2.5’ 
Sea Level Rise + 6” of Freeboard.   

 DFE D: equivalent to the 1% annual 
chance flood (100-year storm) + 2.5’ 
Sea Level Rise + 1’ of Freeboard.  
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Analysis of IFPS 
The project team analyzed a variety of DFEs.  

Clinton Wharf 

Beard and Richards 



 Given the length of the alignments needed to tie into high ground at the 
DFEs analyzed, these  IFPS options would have significant negative impacts 
to existing drainage patterns and require major drainage modifications 
such as new pumps. 

 The system can potentially create a “bath tub” within the barrier if walls 
were over-topped and the pumps failed or volume of water exceeded the 
capacity of the pumps. 

 To achieve independent utility the project would have to essentially 
encircle the entire peninsula of Red Hook.  
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Analysis of IFPS 
Each DFE presents significant challenges. 



INTEGRATED FLOOD PROTECTION SYSTEM 

Proposed Project 
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 Given the complications with a large-scale deployable 
system integrated flood protection system, the project 
decided to lower the level of protection to the point 
where deployables were not necessary.  

 This level is 8 feet NAVD88, equivalent to the 10-Year 
Coastal Storm Surge + 1 feet of sea level rise.  

 This approach reduced the length of the project to the 
two lowest points in Red Hook – Atlantic Basin and a 
portion of Beard Street.  
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Proposed Project 



Proposed Project 
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 Proposed project will reduce 
flood risks from a 10 year 
storm + 1’ SLR. 

 Interventions at Atlantic Basin 
and Beard Street 

 Completely passive solution  

 Allows for future adaptability 
at Beard Street 

 Minimal negative impacts 

NYCHA 



Proposed Project 
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Beard Street Area Flood Risk Reduction System 

 Buried floodwall 
with raised 
roadway and 
sidewalks  

 Passive solution  

 Future adaptability 

 Minimal impacts 
to views and 
circulation 



Proposed Project 
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Atlantic Basin Area Flood Risk Reduction System 

 Replace existing bulkhead 

 New landscaped walkway 

 No deployables 

 Minimal impacts to views 
and circulation 

 Requires re-grading  



Advantages 
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 Passive and permanent solution 

 Stronger foundation allows for future adaptation at Beard St.  

 Does not inhibit other long-term planning considerations 



Integrated Flood Protection System 
Estimated Timeline* 

2016 – 2017         
Feasibility 

Study 

2017 - 2018                  
FEMA 

Review and 
Approval of 
Proposed 

Project 

2018 - 2019                     
Design 

2019 - 2020                     
Submit 

Design for 
FEMA 

Review and 
Approval 

2020 – 2021 
Construction  

*Timeline is subject to FEMA review and approval. 

We are here 

June 2017 



Conclusion and Next Steps 
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 The City is committed to building on the analysis already completed 

and the expertise of the community to continue long-term resiliency 

planning. 

 Our goal is to engage a diversity of City and non-governmental 

partners and explore a suite of resiliency interventions. 



nyc.gov/resiliency 
@NYClimate 


