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“Hurricane 
Sandy forced 
everyone, including 
government and 
engineering firms, 
to completely 
rethink the way 
infrastructure is 
built, maintained and 
upgraded. The policy 
changes and code 
changes resulting 
from Sandy will have 
a hugely positive 
impact in the years 
ahead. We have 
begun to create a 
culture of resilience.”

John Boulé | Dewberry 

EYE ON  
THE STORM
After 100-plus mph winds 
and $75 billion in damage, 
Hurricane Sandy has led to 
progressive thinking, resilient 
planning and improved 
infrastructure engineering. 
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Engineering firms have played a critical 
role in repairing and rebuilding infrastructure 

in the wake of Hurricane Sandy

eyeeyeEngineering a Post-Sandy Recoveryeyeon the Storm 
BY SAMUEL GREENGARD



Hurricane Sandy struck the Atlantic Coast in October 2012, it 
left behind a path of damage and destruction that had rarely been 
witnessed in the history of the United States. After the torrential 
rains and 100-plus mph winds subsided, damage estimates topped 
out at approximately $75 billion. Amid all the fury, trees and 
knocked-down power lines, the famed New Jersey boardwalk had 
been ripped apart, and seawater had surged over lower Manhat-
tan’s sea walls—�ooding highways, subway tunnels, rail facilities 
and the basements of buildings.

Over the ensuing months and years, government officials, 
engineering firms and others began assessing and addressing the 
immediate problems, including widespread and often severe 
flooding along with a lack of power for many businesses, schools 
and other facilities. “There was a huge practical and financial 
impact,” says Milo Riverso, president and CEO of New York 
City-based STV Group. “It took enormous resources to get things 
functioning again.”

However, the initial recovery was only the beginning of a long 
and arduous task: improving infrastructure across the Atlantic 
region to protect against future storms as well as rising sea levels. 
Following the hurricane, Congress allocated $5.1 billion for both 
short- and long-term recovery and rebuilding. The North Atlantic 

region, including New York City and the New Jersey coastline, 
which suffered the heaviest damage, received $4.1 billion of the 
sum. This resulted in 111 projects for building new and better sea 
walls, shoring up jetties and bulkheads in channels, and building 
natural sand barriers.

“The improvements will extend over many years,” says Joseph 
Forcina, chief of the Hurricane Sandy Coastal Management Divi-
sion for the North Atlantic Division of the U.S. Army Corps of 
Engineers. “The goal has been to address infrastructure needs as 
quickly and effectively as possible 
so that protections are in place 
and we’re able to reduce risk. 
There is no way to know when 
the next big storm will hit.” 

“The impact of these super-
storms is enormous, but the 
investments we make in infrastruc-
ture and improvements can greatly 
mitigate the economic impact,” 
says Riverso.

WEATHERING THE STORM
The damage and destruction caused by Hurricane Sandy was 
nothing short of horrifying. All told, at least 147 people lost their 
lives—including 67 in the United States. Meanwhile, large swaths 
of Washington, D.C., New York City and other areas lost electrical 
power for days. Airports and rail systems were rendered inoperable, 

when

In New York 
City, 11 

million daily 
commuters 
lost access to 
bus, subway 

and rail services

when

The new roller coaster 
on Casino Pier in Seaside 
Heights, N.J. opened in 
May 2017, five years after 
Hurricane Sandy. There 
has been considerable 
progress in repairing and 
rebuilding storm-damaged 
infrastructure across the 
Atlantic coast region, but 
there is still much work to 
be done. 
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The Big U . This planned $335 million project will include a continuous 10-mile 
flood barrier disguised as a park. It will snake around lower Manhattan and 
include innovative features, such as deployable walls, to protect buildings and 
property. 
http://bit.ly/2vwGanh

Major Post-Sandy Infrastructure Projects Bay Park Sewage Treatment Plant . Completed 
in August 2016, the project uses concrete and 
earth walls and an elevated electrical system to 
protect systems from future floodwaters. It 
includes a bike path and park.
http://bit.ly/2wdr2t3

Rebuild by Design—Hudson River . The $230 million project includes new 
bulkheads, floodwalls and sea walls, soft landscaping and green roofs, stormwater 
runoff systems, and improvements to outfalls and pumping stations. 
http://bit.ly/2voMg9P

Coney Island Flood Defense System . The proposed 
project would involve the construction of various 
systems, including tidal barriers, water circulation 
systems and natural stormwater treatment areas, to 
reduce risk for 46,000 residents and 6,000 buildings. 
http://bit.ly/2vzf67N

Coney Island Yard . Among the permanent protections for 
the $107 million project: a 2.5-mile-long flood wall with 
eight floodgates, 900,000 gallons of underground storage 
and two pump stations, the complete replacement of one 
bridge with a new flood-proof structure and a major retrofit 
of a second bridge to also make it flood-proof. 
http://bit.ly/2fezAMn

Willoughby Spit . This U.S. Army Corps of Engineers project is part of a $34.5 
million initiative to reduce storm damage risk to infrastructure along a 7.3-mile 
stretch of waterfront in Norfolk, Virginia. Once complete, it will create a 
protective berm 5 feet above mean low water for a 60-foot-wide beach. 
http://bit.ly/2ws7YGJ

Absecon Island . The U.S. Army Corps of Engineers 
and contractor J.H. Fletcher Creamer and Son are 
building two sections of a sea wall and rebuilding 
portions of the Atlantic City boardwalk along the 
Absecon Inlet as part of a $63.3 million shore 
protection initiative. 
http://bit.ly/2v5Gnfj
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and schools and public offices were shuttered. In New York City, 
11 million daily commuters lost access to bus, subway and rail 
services, and at least 110 homes went up in flames in the Breezy 
Point neighborhood of Queens. By the time the storm subsided, 
Sandy established itself as the second most destructive hurricane 
in United States history, after Hurricane Katrina.

John Boulé, senior vice president at Fairfax, Virginia-based 
Dewberry, says that before Hurricane Sandy, a pair of severe tropi-
cal storms rolled through the region in 2011. These storms were a 
“wake-up call” for public agencies, private businesses and citizens. 
“The earlier storms served as a dress rehearsal for how to prepare, 
evacuate and manage major infrastructure systems such as mass 
transit. Yet, after Sandy, the entire mindset shifted. There was a rec-
ognition that the planning and execution of capital projects had to 
change. There had to be a greater focus on resilience,” he says.

Not surprisingly, the initial response centered on restoring power 
and operations for transportation systems and infrastructure. For 
example, at the Coney Island Yard, a 110-acre site in Brooklyn 
that handles maintenance for approximately 1,800 New York City 
subways cars, STV Group and others worked with officials to clear 
flooded spaces and fix damaged electrical controls. After the storm, 
the site resembled a huge lake. Although workers managed to get 
subways cars to higher ground before the storm struck, automated 
switching systems were inoperable for weeks. Operators had to 
switch and move cars manually. “The facility was built in 1926. 
Critical infrastructure was below grade,” Riverso says. 

High-rise buildings in New York City were also inundated. Sub-
terranean flooding was common. “Companies that were impacted 
included large telecommunications firms with critical systems and 
assets,” says Edgar Westerhof, flood risk and resiliency lead for 

U.S. Army Corps of Engineers’ contractors from Great Lakes Dredging and Dock Co. pump sand dredged from the bottom of the 
Chesapeake Bay up to Norfolk, Va.’s Ocean View Beach. The sand is part of a $34.5 million project to reduce storm damage risk to 
infrastructure along a 7.3-mile stretch of waterfront, which is susceptible to damage during costal storms. U
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North America at Arcadis. While the 
first step for these companies—as well 
as the Coney Island Yard Complex—
was to recover from the flooding and 
get systems back on line, there was 
also a need to upgrade infrastructure 
and systems to prevent future damage 
and shutdowns. 

In fact, Sandy exposed problems 
up and down the coast. In the 
North Atlantic region, U.S. Army 
Corps of Engineers Flood Control 
and Coastal Emergencies (FCCE) 
program has restored 25 previ-
ously constructed projects valued at 
roughly $656 million, following the 
storm. Most of these initiatives were 
completed by the end of 2014. 

“These restored projects have 
resolved many problems and made 
things safer by lowering risks 
from future storms,” says Forcina. 
Meanwhile, in the South Atlantic 
region—which includes Florida, 
Georgia and North Carolina—the 
U.S. Army Corps of Engineers has 
completed 21 projects at a total 
cost of about $110 million. These 

include repairing and improving harbors and shipping channels, 
restoring beaches and building new and better coastal barriers.

Of course, post-disaster recovery projects are fundamentally dif-
ferent than pre-disaster planning. The politics, economics and engi-
neering vary greatly. After Sandy, there was also a recognition that 
major improvements in infrastructure had to take place to minimize 
future risk and reduce the cost of emergency response following a 
storm. It was necessary to look at assets in a more holistic way. “We 
can’t prevent something bad from happening again,” Westerhof says. 

“The goal is to build infrastructure that generates positive effects 
and helps protect people and property to the maximum extent 
possible.”

WINDS OF CHANGE
Unfortunately, large public works projects are often viewed as 
expenses rather than investments. What’s more, political leaders 
and the public typically consider them a priority only after a major 
natural disaster. But this thinking presents a couple of problems. 
First, building more resilient infrastructure is less expensive in the 
long run than attempting to deal with the aftermath of a natural 
disaster. Second, a well-functioning infrastructure is critical for 
supporting the economy and minimizing environmental impacts. 
“If businesses can’t operate efficiently and people can’t get to work 
and do the things they need to do, the costs are enormous,” says 
Riverso. 

In fact, as climate change plays out and sea levels rise, design-
ing and building resilient infrastructure is more important than 

“The impact 
of these 
superstorms is 
enormous, but 
the investments 
we make in 
infrastructure 
and 
improvements 
can greatly 
mitigate the 
economic 
impact.”

MILO RIVERSO |  
STV GROUP

A rendering of Cove Park in 
Hoboken, N.J., with a coastal 
flood barrier integrated into 
the future park design to 
provide the community with 
both recreational and flood 
risk reduction benefits. 
Dewberry led a study 
to provide a technically 
feasible and affordable 
solution to mitigate flooding 
that this waterfront 
community would support.

Arcadis provided 
studies and detailed 
design for perimeter 

flood protection as well 
as solidifying critical 

equipment and facilities 
at Nassau County’s Bay 
Park Sewage Treatment 

Plant, New York.
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ever. Future storms, even high tides, could adversely impact many 
areas—particularly south Florida and New York City. Westerhof 
says that it’s important to think about projects in a fundamentally 
different way. There’s a need to use “interdependency planning” 
methods that have demonstrated considerable success in Europe. 
The approach factors in the numerous stakeholders and assets sup-
porting regional functions in a project and looks for ways to deliver 
the maximum benefit to various groups. This includes identifying 
innovative ways to finance and build projects by rethinking how 
they are designed and used. “It’s about creating stakeholder buy-in 
and community buy-in,” he explains.

A good example of this approach is the Bay Park Sewage 
Treatment Plant that serves about 1 million residents of Nas-
sau County in Long Island. After the hurricane, the facility was 
submerged in more than 8 feet of water and knocked out of 
operation. Arcadis worked closely with public authorities and the 
community to design and build a new 60-acre site that encom-
passed a $1 billion flood defense system. Engineers constructed a 
2-mile levy system that incorporates concrete and earthen walls, an 
upgraded electrical system and floodgates to ensure that the facility 
can withstand a future storm. The project, completed in August 
2016, also includes a bike path and a park where families and 
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A conceptual site plan 
showing potential flood 
protection alignment and 
ecological enhancement 
opportunities for Coney 
Island Creek in Brooklyn, N.Y.

The U.S. Army Corps of Engineers is building two sections of a sea wall and rebuilding portions 
of the Atlantic City, N.J., boardwalk along the Absecon Inlet. The project is designed to reduce 
damage from coastal storms.U
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children can congregate and play. “There can be resilience along 
with functionality and beauty,” Westerhof explains. Now Arcadis is 
collaborating with Danish firm BIG to design and build a 10-mile 
flood barrier disguised as a park, known as BIG U, that will snake 
around and protect lower Manhattan.

The Coney Island Yard Complex is also a tale of innovation. 
After the initial phase of repairing electrical systems and getting 
automated switching back on line, STV Group addressed a sig-
nificant long-term challenge: protecting the facility 
against future storms and potential flooding. That 
meant designing and building a 2.5-mile concrete 
wall around the facility, along with eight floodgates 
that can open and close when trains enter or exit the 
yard. The facility also included new and improved 
bridges along with more than 900,000 gallons of 
underground water storage and two pump stations to 
avoid future flooding.

Make no mistake, the face of resiliency planning is 
changing. “Sandy spurred a whole new way of look-

ing at design,” Boulé says. 
“We have begun to address 
significant issues related 
to resiliency and make 
some major changes.” Not 
surprisingly, Dewberry is 
also helping redefine this space. It has 
worked on several post-Sandy planning 
and engineering projects, including the 
preliminary design of a $200 million 
flood risk reduction system in Hobo-
ken, New Jersey. The goal, Boulé says, 
is to minimize future risk while maxi-
mizing community resources. “This 
means undergoing the right level of 
planning and community input so that 
a project can be engineered in a right-
headed way,” he says.

SURGING FORWARD
Although there has been considerable progress in repairing and 
rebuilding storm-damaged infrastructure across the Atlantic 
region, there is still work to be done. The U.S. Army Corps 
of Engineers and others have identified additional needs, 
which may or may not be funded. For example, according 
to estimates, New York City requires up to $60 billion to 
build out all the storm and flood projection systems deemed 

necessary. So far, it has been allocated $20 
billion in federal funds—leaving it with 
a two-thirds funding shortfall. The story 
is much the same in other areas along the 
Atlantic Coast.

Competing federal and state government 
budget and financial requirements are only 
part of the story, however. “Unfortunately,” 
Forcina says, “the collective memory is 
relatively short and the sense of urgency 
subsides as the storm recedes into history.” 
Too often, the initial sense of urgency 
dissipates—until the next catastrophe strikes. 
“As memories fade, you move from a ‘I don’t 
care what it takes to fix things’ mentality to 
a more lackadaisical and complacent view, 
such as, ‘If you put the dune here to protect 

the coastline and prevent possible flooding, you’re impacting 
my view of the ocean.’” 

In the end, Boulé believes that the storm and all the damage 
led to advances along with more progressive thinking and better 
engineering. “Hurricane Sandy forced everyone, including the 
government and the engineering industry, to completely rethink 
the way infrastructure is built, maintained and upgraded. The 
policy changes and code changes resulting from Sandy will have 
a hugely positive impact in the years ahead. We have begun to 
create a culture of resilience.” �

Samuel Greengard is a technology writer based in West Linn, Oregon.

“Sandy 
spurred a 
whole new way 
of looking at 
design.”

JOHN BOULÉ | 
DEWBERRY

The East Side Coastal 
Resiliency Project is a 
federally funded coastal 
protection initiative 
aimed at reducing flood 
risk due to coastal storms 
and sea level rise on 
Manhattan’s East Side 
from East 23rd Street to 
Montgomery Street.
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Following the 
hurricane, 
Congress 

allocated $5.1 
billion for 
both short- 

and long-term 
recovery and 

rebuilding


