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SOME REFLECTIONS 

ON RESILIENCE 

PROJECTS IN 

COMPLEX URBAN 

ENVIRONMENTS 



Shenzhen Design Week (courtesy ONE Architecture & Urbanism)



TAKE TIME TO 

EXPLORE AND 

DEFINE THE 

PROBLEM



























INVEST IN 

ENGAGEMENT AND 

STEWARDSHIP









WORK TOWARDS 

MULTIPLE BENEFITS





















RIGHT SIZE THE 

PROJECTS





THE BIG U - FROM BIG U TO SMALL Us

SMALLER Us
MEANS SMALLER AREAS
AND MANAGEABLE SCALES



THE BIG U - EAST SIDE COASTAL RESILIENCY (ESCR)

COMPARTMENTS CAN BE
DEVELOPED SEPARATELY
AS FUNDING BECOMES
AVAILABLE



THE BIG U - EAST SIDE COASTAL RESILIENCY (ESCR)

SMALLER Us ALLOW BETTER 
COMMUNITY ENGAGEMENT



THE BIG U - EAST SIDE COASTAL RESILIENCY (ESCR)

SMALLER Us GET
BETTER SUPPORT
FROM LOCAL PLAYERS



THE BIG U - EAST SIDE COASTAL RESILIENCY (ESCR)

SMALL Us BLEND IN
BETTER WITH
ONGOING EFFORTS



THE BIG U – BUILDING UP FROM SMALL Us

SMALLER Us GROW
INTO LARGER Us
AT A MANAGEABLE PACE 



THE BIG U - LOWER MANHATTAN COASTAL RESILIENCY (LMCR)



COLLABORATE WITH 

STAKEHOLDERS and

WITHIN THE TEAM



Align O&M









Design for other 

interests





Win - Wins



Integrate Design 

and Engineering
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UP THE GAME FOR 

INFRASTRUCTURE 

DESIGN 





East Side Coastal Resilience (courtesy BIG/ONE Architecture & Urbanism/MNLA)
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ESCR construction (photo by Dean Moses)





DEVELOP A CULTURE 

OF LEARNING
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URBAN DESIGN AND INFRASTRUCTURE
Fidi-Seaport Resilience Master 

Plan





FiDi-Seaport Climate Masterplan (courtesy ONE Architecture & Urbanism/Scape)
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We will need to build 

capacity within actors.



DESIGN IS A TOOL 

FOR RISK 

REDUCTION



Funding & Financing Strategy
August 2023



Implementing this project will require securing approvals, seeking multiple funding 
sources, and timely construction. 

Regulatory
• Coordinating with key agencies through the Aquatic Resources Advisory Committee
• Estimating potential in-water footprint and mitigation needs

Construction
• Development of technically feasible and constructable project design
• Estimating project timeline and development of phasing strategy

Funding and Financing
• Exploring wide range of new and existing funding sources 
• Identification of implementation pathways for prioritized sources
• Ongoing delivery coordination with the U.S. Army Corps of Engineers

IMPLEMENTATION ROADMAP



COSTS OF INACTION

If the Fidi Seaport project is not implemented…
From now until 2100, the cumulative costs of 
repetitive flooding would cause a total of $20.3B in 
total losses to the region. This includes:

• $8.39B in direct economic impacts to 
businesses in the study area

• $6.68B in indirect & induced economic 
impacts to businesses within the NY MSA

• $2.50B in building damages
• $1.68B in relocation costs
• $770M in contents damage
• $264M in social disruption, including health 

costs from injuries and mental stress, and 
lost income due to health issues

• $20k in losses due to emergency asset 
function disruption

Present Value Risk
2020-2100
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PROJECT BENEFITS
Present Value Losses Avoided

6.25% Discount RateIf implemented, this project would avoid $11.05B in 
losses to the region. This includes:

• $4.47B in direct economic impacts to 
businesses in the study area

• $3.54B in indirect & induced economic 
impacts to businesses within the NY MSA

• $1.52B in building damages
• $910M in relocation costs
• $450M in contents damage
• $160M in social disruption, including health 

costs from injuries and mental stress, and 
lost income due to health issues

• $2.5k in losses due to emergency asset 
function disruption
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The project is anticipated to be phased over time, with an earlier phase intended to protect from lower-level storms and high 
tides followed by a final stage to protect from more extreme storms. The chart below shows how these phases would reduce 
risk over time.
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PROJECT BENEFITS OVER TIME

+11’ NAVD level of 
protection is implemented in 

2030, reducing expected 
annual losses from $540M  

to $300M.  

+23-26’ level of 
protection is 

implemented in 2050, 
reducing expected 
annual losses from 
$1.03B (no action) 
and $560M (11’) to 

$18M.

Under the proposed full level of 
protection, expected annual losses in 

2100 are reduced from $7.3B (no action) 
and $4.8B (MMHW 2100) to $160M.

*Annual values used here are not 
discounted nor cumulative.



DIRECT PHYSICAL DAMAGES
Direct physical damages will impact many structures 
closest to the waterfront and along the primary flood 
pathways most significantly. 

Structures with larger footprints accumulate more 
damages but may also be better equipped to recover 
from the damages. 

The flood damage modeling accounts for the building 
level protections and therefore reflects less damages 
for those structures. Many structures one or two blocks 
back from the waterfront, especially along Water Street, 
have not implemented any building level adaptation (as 
far as known) and are some of the most at risk to 
accrue damages with a present value greater than 
$70M per building. 1

1 All values shown use a 6.25% discount rate and consider the time period 
from 2020-2100. These losses are included in present value damages 
reported in the summary slides.

Direct Physical Damage

* Color scheme shown factors in building level protection
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WHO BENEFITS?
The largest share of present value benefits due 
to losses avoided is to business owners and 
workers in the project area and region.

Private property owners in the project area will 
also accrue substantial present value benefits, 
while the City will save $676M in avoided direct 
impacts and lost revenue. 

While accounting for a smaller proportion of 
total present value benefits, the $183M in 
benefits to residents will likely yield substantial 
benefits for each of the about 14,000 residents 
exposed to flooding in the area.

A number of additional benefits due to avoided 
loss of emergency, community, and 
transportation service function will also accrue 
as benefits to commuters, residents, workers, 
and other users of the project area (however 
many of these benefits are not able to be 
calculated as present value losses).

Note: This benefit-share calculation allocates $7.54 billion out of the total $11.05 billion present value losses 
avoided as benefits to specific parties. $3.53 billion of the total present value losses avoided are not captured 
here due to methodology limitations in determining benefitting parties. This $3.53 billion is mostly comprised of 
IMPLAN (economic) intermediate inputs, direct Federal and State tax impacts, indirect/induced regional tax 
impacts, unallocated benefits to the Seaport Museum, and small differences in local loss of tax revenue due to 
limiting the region of impact for taxes to NYC for the benefits-share analysis only.
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Sources

Federal

▪ USACE Civil Works

▪ FEMA

▪ Capital Investment Grant

▪ Infrastructure for Rebuilding America  (INFRA) and Rebuilding  American Infrastructure 
with Sustainability and  Equity (RAISE) Grants

State/local

▪ New York State Environmental Bond Act

▪ Insurance Surcharge

▪ Resilience Assessment DIstrict

▪ Stormwater Fee

▪ Revenue from new development (residential, office)

FUNDING SOURCES/IMPLEMENTATION PATHWAYS



Arcadis. Improving quality of life.

© Arcadis 2022

Mary Kimball

Urban and Community Resilience

Thank you!

Mary.Kimball@arcadis.com
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