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Norfolk, a city of 250,000 people in southeastern Virginia, is on the front lines of 
climate change. With 144 miles of shoreline, the city is threatened by both sea 
level rise and land subsidence, and already experiences recurring flooding. Like 
many other cities, it is also trying to maintain a healthy economy and reduce 
poverty.  
 
Faced with these challenges, Norfolk has become a pioneer in the growing 

field of resilience. It has analyzed its flood risks, been accepted as one of the 
first Rockefeller Foundation’s 100 Resilient Cities, hired a Chief Resilience 
Officer, won funding from HUD’s National Disaster Resilience Competition, and 
developed a comprehensive resilience strategy aimed at both reducing flood risks 
and revitalizing neighborhoods and the economy.  
 
But the City of Norfolk isn’t the only important entity in the larger Hampton 

Roads area. The U.S. Navy has four huge installations, comprising the world’s 
largest naval base, and is working on its own Joint Land Use Study to develop 
resilience strategies. In addition, the U.S. Army Corps of Engineers selected 
Norfolk as one of the focus areas as a recommendation of the North Atlantic 
Coast Comprehensive Study. Under that program, the Army Corps is undertaking 
a three-year, $3 million feasibility study that will result in recommendations to 
Congress for a flood risk management plan for authorization and eventual 
implementation. If a recommended plan is authorized, it would then compete with 
other authorized projects throughout the nation for funding.  
 
With three different entities (Norfolk, Navy, and Army) working on adaptation and 
resilience, each with its own mission and needs, City officials were concerned 
that the efforts might go in different directions.  
 
That’s why the Rockefeller Foundation took the step of sponsoring a Resilience 
Value Realization (RVR) workshop in March 2016, bringing together top City, 
Army Corps, and Navy officials, along with experts, to look in detail at risks, 
strategies, and goals. The result of that process was a shared vision “for 
reducing flood damage…while increasing Norfolk’s social, economic, and 
environmental resilience,” as described in a longer resilience value “opportunity 
statement” produced during the workshop. 
 
A key reason for that success was having the City Manager and other top Norfolk 
officials in the same room with Army and Navy leaders. “There is a different 
dynamic when senior leaders participate,” says participant Colonel Jason E. 
Kelly, Commander of the U.S. Army Corps’ Norfolk District. “The workshop did an 
exceptional job of providing a safe space for everyone to think out loud.” 
 
But that shared vision still left one vital question unanswered. As projects like the 
Army Corps’ actually move forward, was it possible to ensure that they provide 

the maximum possible resilience value, not only reducing flood risks but 

also achieving social and economic goals?  

 
To address that question, the Rockefeller Foundation took an important second 
step by sponsoring the first ever Resilience Value Assurance Review (RVAR), 
held over two and half days at the end of January and beginning of February 
2017 in Norfolk. The RVAR was led by Marcela Ruibal, Principal at ValueLab BV, 
and Nancy Kete, Principal at Kete Consulting, the long-time leader of the 
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Rockefeller Foundation’s resilience work. This team also guided the 2016 RVR 
exercise, and brought years of experience in project planning to the issue of 
resilience. 
 
The workshop was designed to examine the possible approaches for reducing 
flood risks in Army Corps’ three-year, $3 million Coastal Storm Risk Management 
Study in the context of both the work already done in the region and the missions 
and goals of each of the three key entities. “The idea was to take those 

proposed flood risk management alternatives and put them up against the 

resilience value opportunity statement, and ask if we are getting the 

resilience value,” says Christine Morris, Norfolk’s Chief Resilience Officer. 
 
The workshop leaders were again able to secure the participation of some top 

officials in the region: Colonel Kelly from the Army Corps; Commanding Officer 
of Naval Facilities Engineering Command Mid-Atlantic and Navy Regional 
Engineer Captain Dean VanderLey; Morris and Interim City Manager Douglas 
Smith from Norfolk; and the heads of relevant agencies and divisions from the 
City, Army, and Navy. 
 
Getting the key players together again was crucial.  “Forums like this are 
valuable just to maintain lines of communications,” explains Captain VanderLey. 
“The Norfolk community and Navy know we need to work together, but 
sometimes don’t know how to do that.” 
 
Equally important, the leaders also brought in an accomplished and 

interdisciplinary team of experts: Architect David Waggonner, President of 
Waggonner & Ball Architects, who was already working on resilience efforts in 
Norfolk; Kristina Hill, University of California, Berkeley, professor of 
environmental planning and urban design with a special focus on social justice; 
Hugh Roberts, associate vice president of Arcadis, and an experienced manager 
of storm surge protection, coastal restoration, and other projects; Jamie Rhodes, 
President at Embori Group, an expert in financing resilience measures; and 
senior economist Dale Morris from the Royal Netherlands Embassy, who, 
together with Waggonner, had led the “Dutch Dialogues” process examining 
resilience issues in a number of cities, including Norfolk. 
 
Simply reconvening the top officials in the Norfolk region “would have been a win 
for me,” says Colonel Kelly, “But to also bring in very informed consultants who 
had reviewed the work and were able to give us an in-progress review and 
assessment, and to challenge where we could go, the value added was 
phenomenal.”  
 
The workshop began on a Monday afternoon with “grounding” presentations 
aimed at bringing everyone to the same level of knowledge. For instance, Morris 
and her team described Norfolk’s resilience strategy and efforts, while the Army 
Corps explained the issues and challenges in its Coastal Storm Risk 
Management Study. 
 
 
 
 
 

Figure 1- Grounding presentation - USACE (Picture: 
Ramiro Diaz, Waggonner & Ball Architects) 
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The next day started with a discussion of factors that could affect the region’s 
resilience, from the risk of flooding to the impacts of flooding on everything from 
Norfolk’s economy to the Navy’s mission readiness.  
 
From that conversation, the workshop leaders 
identified four key themes that were discussed in 
detail over the next two days:  
 
1) Understanding the complexity of the flood 
hazard: 
One of the Army Corps’ missions is to protect the 
nation’s infrastructure from coastal and riverine  
flood damage. However, storm water infrastructure is considered a local 
responsibility. “But it’s not that simple, because they connect,” says Morris. So 
the workshop explored solutions, such as adding new creeks with living 
shorelines, that could reduce flooding from both seawater and storm water. “The 
opportunity to talk about the confluence of flood hazards—the storm surge, rising 
seas, rainfall, and groundwater—was of great value for us,” says Colonel Kelly. 
 
2) Including community and social resilience in benefit-cost ratio 
calculations: 
To compete well for future federal funding, the Army’s Coastal Storm Risk 
Management proposal must show high benefits compared to costs. The problem 
is that Army Corps’ traditional calculations of costs and benefits are based simply 
on damage prevented to structures and their content. As Berkeley’s Kristina Hill 
explained, that approach would concentrate flood protection measures around 
high-value areas and neighborhoods. Those areas would then increase in value, 
while unprotected vulnerable low-value neighborhoods would lose value, 
worsening the existing social inequities. “Kristina did a masterful job opening 
eyes on how we’ve institutionalized processes that can leave people out,” says 
Morris. 
 
Neither would the Army Corps’ traditional calculations include the value of 
Norfolk’s contribution to national and international security. “Navy installations are 
not really separable from the communities around them,” says Captain 
VanderLey, “The Navy needs a strong, viable Norfolk.” But that value is hard to 
estimate.  
 
The Army Corps recognizes that the traditional message of justification provides 
for this conflict, and understands the value of considering these factors in the 
decision-making process as reinforced by the NACCS. “Our thinking continues to 
evolve as a result of the NACCS: we are seeking methods to incorporate these 
non-traditional benefits into decision making,” says Colonel Kelly. “This concept 
was reinforced at the RVAR workshop.” That realization “was a huge moment for 
the Army Corps and a huge win for us in Norfolk,” says Morris. 
 
3) Looking at the whole region: 
Planning for increased resilience often focuses on individual vulnerable 
neighborhoods, watersheds, or areas within jurisdictional boundaries. Norfolk’s 
HUD-funded project, for example, is aimed at reducing flooding risks in the Ohio 
Creek watershed. But as David Waggonner emphasized, the flood control 
measures in one area can have effects, such as redirecting storm surge or 

Figure 2 - Experts working session                                
(Picture: Marcela Ruibal ValueLab BV) 
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cutting off access, in many other areas. So the ideal approach is to look at the 
entire Hampton Roads area as one big system, and to evaluate projects on the 
basis of how they affect that entire system. 
 
4) Considering creating financing strategies: 
Even if the Army Corps’ Norfolk Coastal Storm Risk Management project is 
authorized by Congress, the funding might not be appropriated for years. So 
might it be possible for the project to proceed with private money, to be paid back 
when the federal funds become available? Or in the case of projects without 
federal government support, could the City find private financing based on 
projected increases in economic, property, or tax value? Jamie Rhodes explored 
those questions and others during his presentation at the workshop. The ideas 
are expected to lead to a follow-on workshop focusing on debt or bond funding 
for the City’s effort to redevelop a 100-acre area of public housing near 
downtown, which currently has low market value. “The hope is to construct 
something that can give us both flood protection and redevelopment and that 
enables us to recoup the cost from the new value,” Morris explains. 
 
The workshop wrapped up Wednesday afternoon with a final discussion of the 
issues and challenges. Overall, according to feedback forms and subsequent 
interviews, the exercise was stimulating, successful, and very productive. 
The reasons for that success include: 
 

• Having the right people in the room—the key leaders from the City, the 
Navy, and the Army Corps, along with knowledgeable experts 

• Ensuring that the outside experts focused their perspectives and 
presentations within the context of the Army Corps study 

• Highlighting the importance of social justice issues and the need to 
consider social value in cost benefit analyses 

• Identifying resilience opportunities that may otherwise have escaped 
notice 

• Ensuring good preparation and skilled facilitation, which enabled the 
workshop to cover many important and detailed ideas without bogging 
down.  

 
The threat from rising seas and other impacts of climate change requires cities to 
take bold action to ensure safer, more resilient futures. It’s not an easy task. “The 
challenge is immense for a city like Norfolk,” says Colonel Kelly. “If they want to 
have continued investment, jobs, long term vitality and viability, it depends on 
demonstrating that they are up to the challenge of 
coastal preparedness.” 
 
The hope is that efforts like the RVAR workshop 
will contribute to meeting that challenge, says 
Kete. “Understanding resilience as something that 
brings value to a project and place is critical to its 
uptake,” she explains. “Processes like Resilience 
Value Assurance Reviews are key to making sure 
project sponsors, investors, and taxpayers know 
how to create and sustain resilience value 
creation.” Figure 3 - closing session                                                            

(Picture: Ramiro Diaz-Waggonner & Ball Architects) 


