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SECTION 1 - Preamble  
 

[Hello?]  Is No One Listening? 
 

Among the great challenges the U.S. faces today is recognizing the magnitude of risk posed 
by flooding and motivating the public and decision makers to make the investments 
required to reduce flood risk, including making emergency preparations, strengthening our 
existing flood protection systems, and finding new ways to reduce our present and future 
vulnerability to flooding. 
 
More than eight years ago, in the wake of Hurricane Katrina’s devastation of the U.S. Gulf 
Coast, the American Society of Civil Engineers (ASCE) issued a call for action urging the 
nation to address the growing challenge of increasing flood losses in the U.S. and the threat 
to the safety of the populations living in the paths of such events.  Similar reports have been 
issued by both governmental and nongovernmental organizations since Katrina, and they 
have echoed ASCE’s call. 
 
Over the course of the past year, ASCE’s Task Committee on Flood Safety Policies and 
Practices (TCFSPP) examined our national response to this call for action.  This committee 
visited many communities, reached out to governmental and nongovernmental 
organizations nationwide, hosted a national flood risk summit, and carefully examined 
lessons learned in post-Katrina floods, including those resulting from Hurricane Sandy.  It 
was clear to the committee that while some progress has been made, in general the flood 
challenge continues to receive scant attention, and much remains to be accomplished to 
safeguard the well-being of the people and property at risk.  If the devastating impacts of 
Sandy and the losses sustained in floods and hurricanes since Katrina were to be used as 
the measures of progress, the nation has failed to heed the call. 
  
Consider that: 
 

 There is no common vision of how the nation should organize and coordinate to 
reduce its flood risk.  Proposals to deal with this challenge have languished in 
multiple congressional committees.  The Unified National Program for Floodplain 
Management, called for by Congress, was last revised in 1994 and its 
recommendations lie dormant. 

 
 We do not have a sound analysis of the potential risk to the nation from flooding.  In 

2007, Congress called for the president to conduct a national flood vulnerability 
assessment. Nonetheless, no funds have been provided by Congress to carry out that 
assessment, and we are operating in the dark as we continue to underfund our flood 
risk mapping programs. The public at large and many public officials clearly do not 
understand the risk we face. 



 
 Much of our flood infrastructure—primarily  levees—remains in marginal condition 

and there is no realistic plan in place to deal with or improve these conditions. 
Federal funding is minimal, and local communities lack the resources with which to 
address the problem. Efforts to develop innovative funding mechanisms fall prey to 
political obstructionism. 

 
 Climate change and population growth will further stress this already difficult 

situation.  The Federal Emergency Management Agency reported earlier this year 
that as a result of this change and growth, the 100-year floodplain in the contiguous 
states could expand by 45 percent by the end of the 21st century.  In addition, the 
continuing development affecting flood-prone areas exacerbates this problem.  If 
something is not done to reduce risk, we are passing on to succeeding generations a 
potentially insurmountable challenge. 
 

 Since Katrina struck, the nation has begun to shift from a mind-set of controlling 
floods to one of recognizing that absolute protection against these natural hazards is 
not possible.  It is clear that when such action is justified and feasible our efforts 
must be focused on identifying our risks and developing and implementing a 
portfolio of approaches to deal with these risks—a portfolio referred to collectively 
as flood risk management (FRM).   Despite the continuing tension between 
development and FRM, limited steps have been taken and progress has been made 
in some communities across the country to reduce and more effectively deal with 
flood risk. Awareness on the part of the public has also increased, especially in light 
of recent catastrophic flooding events.   

 
During the course of its investigations and meetings the TCFSPP identified specific actions 
that can and should be implemented in the short term to reduce the nation’s exposure and 
vulnerability to the consequences of floods and hurricanes. These actions are a first step 
and have profound implications for communities nationwide.  
 
Now is the time to accelerate progress and move aggressively forward to address the 
challenges of flood risk management.  To do so the nation must: 

 
 Develop a unified national (not federal) vision and supporting organizational 

framework for flood risk management; 
 Define, apply, and evolve best practices in flood risk management; 
 Identify and communicate flood risks to all affected parties; 
 Provide adequate resources to support flood risk reduction strategies; 
 Focus attention on the challenge of flood risk management and its evolution. 

 
Ignoring the challenges is not an option. America is a compassionate nation that responds 
quickly to its citizens in times of crisis.  How we act now is the difference between 
proactively minimizing the impacts of potentially life-changing events—for example, 
focusing on building resilience versus reactively recovering from catastrophic events—and 



failing to heed the lessons we should have learned.  A failure to act today will have 
enormous future consequences.  The call for action must once again be sounded. 

  



SECTION 2 - Brief History of the Task Committee on Flood Safety Policies 

and Practices 
 

Following the tragedy of Hurricane Katrina in 2005 the U.S. Army Corps of Engineers asked 

ASCE to convene a panel of experts to provide an objective review of the findings of the 

Corps’s Interagency Performance Evaluation Task Force (IPET).  The IPET was established 

by the Corps to conduct a federal investigation into the failure of the New Orleans 

hurricane protection system during and following Hurricane Katrina.  Following the 

review, the ASCE External Review Panel (ERP) prepared the report The New Orleans 

Hurricane Protection System: What Went Wrong and Why (ASCE 2007).  This report 

culminated in identifying 10 critical actions:  

 

1. Keep safety at the forefront of public priorities. 

2. Quantify the risks. 

3. Communicate the risks to the public and decide how much risk is acceptable. 

4. Rethink the whole system, including land use in New Orleans. 

5. Correct the deficiencies. 

6. Put someone in charge. 

7. Improve the interagency coordination. 

8. Upgrade engineering design procedures. 

9. Bring in independent experts. 

10. Place safety first. 

 

Once five years had passed, ASCE found it appropriate to appoint a task committee to 

determine the status of the recommendations put forth in this report, not just with respect 

to New Orleans but to the U.S. as a whole.  In January 2012 the ASCE Board of Direction 

authorized the TCFSPP to examine the status of the recommendations, to determine 

whether progress has been made in implementing the calls-to-action and doing a better job 

in managing risk. 

 

The committee’s mission is as follows: 

 

The mission of the Task Committee on Flood Safety Policies and Practices is to 

investigate whether the lessons learned from levee failures during Hurricane Katrina 

have been incorporated into the planning, design, construction, and management of 

engineering water resource projects and to provide a basis for influencing any needed 

change in public policy and engineering practice related to flood safety. 

 



The committee includes members of the ERP, ASCE members involved in local flood policy, 

the chair of the IPET, and other flood safety experts. The committee met six times over the 

course of a year and a half in Reston and Herndon, Virginia; Chicago; New Orleans; and San 

Francisco. 

 

 

In April 2013 the committee hosted the summit entitled “Building a Framework for Flood 

Risk Management: Goals, Roles and Responsibilities, Resources, and Systems,” which was 

held in Herndon, Virginia.  Over 70 key local and federal government officials, leaders of 

nongovernmental organizations, practicing engineers, and other professionals interested in 

flood safety issues from across the country and abroad participated in the summit.  The 

attendee list is included in this report as Appendix C. 

 

The first discussion topic was “What Are Our National Overarching Goals?” and the 

discussion was led by Robert B. Gilbert, Ph.D., P.E., D.GE, M.ASCE, a professor in the 

Department of Civil, Architectural, and Environmental Engineering at the University of 

Texas at Austin, and Carol E. Haddock, P.E., M.ASCE, a senior assistant director in the City of 

Houston Department of Public Works and Engineering.  During the discussion of the 

overarching goals for flood risk management it became clear that the United States must 

establish a national policy on flood risk management that requires effective, economical, 

sustainable, and consistent management of flood risk to people, properties, and 

communities. This policy must require coordination among federal, state, local, and private 

entities in managing flood risk and in the communication of that risk to the general public.  

The nation should base funding and policy decisions upon risk.  Part of this process 

involves identifying risk so that a national risk map can be developed to encourage risk-

informed decision making by all stakeholders, enabling a focus on preventative measures 

instead of on recovery. 

 

The second discussion topic was “What are the Roles and Responsibilities?” and this 

discussion was led by Gerald Galloway Jr., Ph.D., P.E., Hon.D.WRE, Dist.M.ASCE, the Glenn L. 

Martin Institute Professor of Engineering in the University of Maryland’s Department of 

Civil and Environmental Engineering, and P. Kay Whitlock, P.E., D.WRE, F.ASCE, a vice 

president of Christopher B. Burke Engineering, Ltd., in Rosemont, Illinois.  The breakout 

groups discussed the critical roles and responsibilities of flood risk management and who 

must carry them out.  The key points identified include the definition of roles and 

responsibilities at all levels of government, the private sector, nongovernmental 

organizations, and the public at large, and effective collaboration and coordination among 

and within these parties. Responsible parties must execute responsible and accountable 

land-use decisions that support the short- and long-term flood risk management goals and 



objectives.  Communication of these roles and responsibilities and risk messaging must be 

supported by federal and state agencies, but should be executed at the local level. 

 

The third discussion topic was “What Resources are Needed to Address Flood Risk 

Management?” and this discussion was led by Christine Andersen, P.E., M.ASCE, a former 

director of public works for the City of Santa Barbara, and Lawrence H. Roth, P.E., G.E., 

D.GE, F.ASCE, a principal engineer for ARCADIS U.S., Inc., in Roseville, California, and a 

former deputy executive director of ASCE.  The discussion about the resources needed to 

address flood risk management began with the identification of acceptable levels of risk 

and investment of money now to reduce risks later.  Understanding natural resources as 

part of this discussion is critical in recognizing opportunities for multiple objectives in 

environmental protection and flood risk mitigation.  Sustainability and resilience are core 

considerations of how and what resources are best utilized to achieve long-term benefits in 

reducing flood risk. 

 

The fourth discussion topic was “What Approaches are Needed?” and this discussion was 

led by Lewis E. Link, Ph.D., HG, M.ASCE, a senior research engineer in the University of 

Maryland’s Department of Civil and Environmental Engineering, and Robert G. Traver, 

Ph.D., P.E., D.WRE, F.EWRI, F.ASCE, a professor in Villanova University’s Department of Civil 

and Environmental Engineering and the director of Villanova’s Center for the Advancement 

of Sustainability in Engineering and of the Villanova Urban Stormwater Partnership.  In this 

discussion on approaches, the groups focused on the creation of a shared framework for 

resilient flood risk management that requires a systems approach that targets the hazard 

and facilitates the consideration of all aspects of reducing risk and balancing resources and 

that communicates these risks to the stakeholders.  Formulating a vision of future flood 

risk management requires clear and appropriate policies, as well as guidelines and 

standards that enable informed decision making.  We must continue to develop tools to 

understand and communicate the physical processes that predict performance of the 

physical flood risk infrastructure and span the spectrum of decision making, including 

social and environmental resources. 

 

The following half-day session included a panel discussion entitled “What We Heard from 

You—Moving to Consensus” and moderated by Traver.  Panelists included Haddock, 

Whitlock, Andersen, and  Link, who provided a  summary of the summit findings.. John E. 

Durrant, P.E., M.ASCE, ASCE’s senior managing director of engineering and lifelong 

learning, spoke on the next steps, and  indicated that ASCE would like to have some 

involvement in the development of a national flood risk policy and that the committee 

would produce a document outlining the work of the committee and the findings of the 

summit.  
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SECTION 3  - Lessons Observed but Not Learned since Katrina 
 
The TCFSPP developed a detailed summary of the progress that has been made since 
Hurricane Katrina, illustrated by the progress matrix below. This matrix is a synopsis of 
actions that are ongoing or have been taken to deal with the flood issues, and identifies 
remaining issues requiring additional attention.   The progress areas align directly with the 
major themes of ASCE’s calls to action published in response to the work of the IPET and 
ASCE’s ERP, which provided technical review of the IPET efforts.  This matrix was 
developed initially through a review of ongoing actions within key federal agencies and 
through a series of interviews with individuals involved in flood risk management at 
various levels of government and across the profession.  The initial matrix was then 
presented at the April 2013 flood risk management summit hosted by the TCFSPP,  and 
additional input was solicited from the participants. Those responses as well as the 
perspectives of the TCFSPP were integrated into the final matrix presented in this report.  
 
A review of the matrix reveals that while progress has been made, many issues remain to 
be addressed. There has been measurable progress and collaboration at the federal level 
concerning flood risk assessment and management; however, the greatest obstacle may 
well be implementing new processes using new tools at the state and local levels, where 
issues are considerably more complex and the resources more limited.  Nowhere is this 
more evident than in the area of levees. Although as of March 2014, Congress was 
considering the establishment of a national levee safety program and the National Levee 
Database was beginning to be populated with detail on those levees not operated under the 
Corps’s oversight, nearly nine years following Katrina these critical efforts have not been 
completed or in some cases even begun,.  In 2007, Congress authorized the  National Flood 
Vulnerability Assessment, which to this day is unfunded (Water Resources Development 
Act 2007). 
 
Achieving the enviable goal of shared responsibilities remains a major challenge, which will 

require the continued evolution of roles and responsibilities at all levels. In addition, 

moving from a philosophy of flood control to a philosophy of flood risk management 

requires significant changes in policies and practice. Both of these challenges call for a 

national strategy or a unified national program that creates an effective framework for 

these major departures from the past. The last major unified program was prepared in 

1994 and sent to Congress by President Clinton in 1995. While it lays out fundamental 

goals and objectives and was forward thinking for its time, it does not reflect the current 

path forward (Galloway and Link, 2012). 

 
Today’s comprehensive tools for risk assessment and decision support represent a 
significant evolution and improvement over tools used even just a few years ago.  These 
advances are the result of worldwide efforts in the U.S., the Netherlands, Japan, and the U.K. 
(Flood Risk Management Approaches as Being Practiced in Japan, Netherlands, United 
Kingdom, and United States, Institute for Water Resources Report No. 2011-R-08).  A key 
ingredient of the success of these tools is the ability to simultaneously assess both the 



hazards (probability and extent that the forces nature imposes) and the predicted 
performance of the structural and nonstructural flood risk mitigation system (the 
measures in place to deal with the hazard).  When used to evaluate existing infrastructure 
systems, these tools often highlight the paradigm shift that is happening related to critical 
infrastructure and risk management.  This shift is from a design basis on a specific return 
frequency or statistical risk of failure (deterministic criteria) to a probabilistic analysis that 
can assess additional vulnerabilities as well as evaluate sustainable approaches to risk 
management.   Evaluating existing infrastructure using these advanced probabilistic tools 
may identify additional vulnerabilities and risk considerations that were not part of the 
previous design considerations.  While these advances and the emergence of new or 
continued evolution of tools will demonstrate more reliable predictions, ultimately only 
confidence of the public and public officials in the results and use of these tools will allow a 
new level of practice in risk management 
 
The matrix paints both a positive picture, and also one of continued major challenges as we 
go forward into an uncertain future with an aging infrastructure. We cannot afford to 
waver in our efforts to address these major issues.  
 
 

Progress Area 

 Action Current Issues 
Keeping Safety at the Forefront of Programs 
 Significant revision of USACE approach 

to dam and levee safety  
 
 
 
 
 
Proposal for National Levee Safety 
Program 

Difficulty of  transition to state and local 
domains;  consistency of communicating risks 
faced by the public and need for uniformity of 
approaches and data for risk assessments 
 
O&M funding is still a significant barrier 
 
No Action on proposal (action  included in  draft 
of WRDA 2014) 

Quantifying Risk 
 USBR, FERC, and USACE  collaboration 

on  portfolio risk-based dam and levee 
safety 
 
 
Development of national levee 
database 
  
Development of  new federal risk 
screening and assessment tools 
 
Many studies by NRC and others 
concerning risk and resilience 

Difficulty of transition to state and local domains 
No  clear prioritization methods to optimize 
investments with respect to different risk 
categories (safety, economics, environment) 
 
Needs inclusion of   nonfederal and non-NFIP 
levees.  
 
Risk tools need continued evolution and 
validation as well as guidance for application. 
 
“Resilience” is the new term that represents new 
challenges and opportunities; resilience is 



 maturing as a concept, particularly post-Sandy 
in NY/ NJ. 

Rethinking  the System 
 Growing emphasis on nonstructural 

approaches in concert with traditional 
structures; new Principles & 
Requirements (P&R) proposes multiple 
criteria beyond economic benefits. New 
P&R enables broader value 
proposition. 
 
Risk-based decision support needs risk 
information. 
 
IPET and Dutch delta risk 
management strategy efforts 
demonstrate the value of a broad but 
comprehensive risk-based systems 
analysis. 
  
Dutch delta model initiative provides 
framework for a comprehensive 
sensitivity analysis for large areas and 
long-term consideration of climate 
change and sea level rise. 

Must engage local and state authorities, 
resources must follow mandates for more 
sustainable approaches. Valuation of 
noneconomic assets difficult; however, Congress 
is restricting use of noneconomic criteria. 
 
New tools emerging, data required is 
scarce; many legacy infrastructure systems are 
deterministic based, to include the definition of 
the hazards. Need to redefine in terms of 
probabilities.  
 
Comprehensive and validated tools for 
engineering-based risk assessment need 
continued development and validation. 
 
Dutch delta model is just moving to application 
phase but shows merit in understanding 
uncertainties and sensitivities to potential 
change, needs to be applied at regional level in 
U.S. 

Correcting Deficiencies in New Orleans 
 New HSDRRS in New Orleans shows 

value of probabilistic approaches and 
of incorporating  quantification of 
uncertainty in the design criteria.  
 
Recent analyses by the USACE  show 
considerable cost avoidance for new 
projects by focusing on risk, not just 
deterministic standards. 

Significant pushback by nonfederal partners of 
cost increases for infrastructure; does not 
consider new approaches for life cycle funding. 
 
 
Validating results and transitioning to routine 
practice  

Putting Someone in Charge 
 Shared responsibilities concept is 

gaining support. 
 
 
Unified National Program for 
Floodplain Management Assessment 
being reviewed. 

Need new approaches to develop; make shared 
responsibilities concept practical and the new 
norm. 
 
Nation needs a strategy to guide big decisions 
and policy (UNP last updated in 1994), especially 
important in guiding transition from flood 
control to flood risk management. 

Improving Interagency Coordination 



 Federal Interagency Floodplain 
Management Task Force 
 
Congressionally mandated Corps/  
FEMA  collaboration  on levee 
certification, et cetera 

Agencies remain tied to separate missions, 
funding authorities and constituents; 
 
Agency resourcing not adequate to cover all 
collaborative mandates. 
 

Upgrading Engineering Design procedures 
 New design criteria for levees and 

floodwalls 
  
New approaches to quantify 
probabilistic hazard 
 

Criteria are deterministic; need to transition to 
risk-based criteria. 
 
Many severe events derived from “complex 
hazards” and many legacy projects based on 
deterministic hazard estimates; Hydrologic 
nonstationarity is a factor.  

Bringing in Independent Experts 
 External Review  required by WRDA 07 

NRC recommendations 
Expansion  to all major projects and all levels of 
government; review of effectiveness 

Placing Safety First 
 Part of everyone’s rhetoric 

 
Walking the talk. Awaits maturation of policy 
and practice  to enable adequate valuation of 
different types of risk to trump B/C. 

  



SECTION 4 – Understanding Flood Risk Management 
 
A clear message gleaned from the summit was the need for a common understanding of 
flood risk management—its major elements and objectives.  The TCFSPP believes that flood 
risk management seeks to reduce flood risk to communities and individuals through 
identification and analysis of the flood hazard, the vulnerability of communities to these 
hazards, and the potential resulting consequences.  It also seeks to integrate and 
synchronize actions at various levels of government to mitigate risk. 
 
The participants in the summit and the TCFSPP envision that the federal government—in 
collaboration with state, tribal and local governments, other concerned public and private 
organizations, and the public at large—will use forward-thinking flood risk management 
processes.  These processes will reduce the vulnerability of the nation to dangers and 
damages that result from floods while concurrently protecting and enhancing the natural 
resources and functions of floodplains and supporting wise and sustainable economic 
development of appropriate coastal and riverine areas. 
 
Flood risk management provides for: 

1. Effective and sustainable management of risks posed by floods to life safety, human 

health, economic activity, cultural heritage, and the environment; 

2. Collaborative risk sharing and risk management at all levels of government and by all 

stakeholders; 

3. Risk-informed policies and funding prioritization; 

4. The use of natural processes to mitigate the consequences of flooding.  

Implementing flood risk management requires:  

5. A common definition of flood risk and a consistent means of assessing risk; 

6. Effective collaboration, clear communications, and well-defined roles, responsibilities, 

and authorities at all levels of government, the private sector, nongovernmental 

organizations, and the public.  Those affected by floods must understand and have the 

tools to manage their personal, household, and neighborhood risks; 

7. Balanced consideration of structural and nonstructural measures to foster a sustainable 

resilient infrastructure.  This balance includes using natural defenses to reduce risk 

while preserving, restoring, and enhancing ecosystems; 

8. Basing land-use decisions on flood risk management principles that reflect community 

values, priorities, heritage, and equity; 

9. Establishment of long-term, reliable funding mechanisms for flood risk reduction 

measures at the federal, state, and local level; 

10. Adapting flood risk management strategies to meet changing conditions. 

 



4.01 Effective and sustainable management of risks posed by floods to life 

safety, human health, economic activity, cultural heritage, and the 

environment 

 

Over the course of the summit many comments addressed the importance of defining what 

is meant by risk, and how to measure it.  Simply stated, risk is “the potential for an 

unwanted outcome”1:  

• The risk to life safety is the chance that people will lose their lives in flooding. This 

risk is measured by fatalities. 

• The risk to human health is the chance that the physical, mental, or social well-being 

of affected people will be harmed by flooding. This risk is measured by injuries and 

metrics of mental and social health. 

• The risk to economic activity is the chance that individuals or communities will lose 

property and structures and/or be subjected to a loss in the production, 

distribution, and consumption of goods and services due to flooding. This risk is 

measured by such economic metrics as direct and indirect costs and unemployment. 

• The risk to cultural heritage is the chance that a community will lose tangible or 

intangible attributes of their culture due to flooding. 

• The risk to the environment is the chance that the quality of water, land, or air will 

be degraded by flooding. This risk is measured by such metrics of environmental 

quality as measurements of water quality, habitat loss, and ecosystem degradation. 

 

Management of these risks involves balancing the level of the risk against the costs of 

decreasing the risk, or the resources lost or damaged by accepting increases in the risk.   

Examples of decreasing risk mitigation measures can include structural means (levees, 

dunes, pump stations, resilient structures) and nonstructural means (evacuation planning, 

land use decisions, creation of open space).  There may also be benefits affecting this 

balance that are realized by increasing or decreasing the flood risk (for example, removing 

a dam may increase the flood risk but benefit the ecological system). Effective management 

of risk means that the desired level of risk is achieved for the intended costs and benefits of 

achieving it. Sustainable management of risk means that the means and methods used to 

manage risk will be effective for multiple generations into the future and will provide 

society, within its bounds, the capacity and opportunity to maintain and improve its quality 

of life indefinitely without degrading the quantity, quality, or availability of natural, 

economic, and social resources. 

1 US Department of Homeland Security. 2010. DHS Risk Lexicon Washington: DHS 



4.02 Collaborative risk sharing and risk management at all levels of 

government and by all stakeholders 

 

The roles and responsibilities of some government entities and of private property, historic 

preservation, and environmental interests can be seen as in conflict and in competition 

with each other, which can impede effective flood risk management.  In some cases 

reducing one stakeholder’s risk can simply shift it to another location or stakeholder. Call 

to action number 6 from ASCE’s ERP 2007 report states simply, “Put someone in charge.”  

This statement was based upon the finding that there was no system to resolve conflicting 

priorities between the numerous agencies that each had control of different parts of the 

hurricane protection system.  It further stated that, “until someone is put in charge of 

overall management and made accountable, organizational dysfunction will continue.” 

This recommendation has evolved into a declaration of shared risk across all levels of 

government.  It is important to establish a strategy of collaborative management of the 

risks of flooding that focuses on optimal use of limited resources to achieve common goals.  

Without this assurance, cost-effective and sustainable strategies that require coordination 

between agencies are untenable. 

A simple but important example is the role of state and local government agencies in 

emergency management.  These agencies are responsible for ensuring that evacuation 

plans are in place, understood by the public, and initiated.  To do this they rely on 

coordination of information from other agencies—for example, those that include those 

responsible for weather reporting, tracking of flood elevation levels, and reservoir release. 

Coordination is crucial to ensure the most appropriate decisions are made.  Summit 

participants observed that many states have strengthened their oversight of emergency 

response planning and that the establishment of the Corps of Engineers’ Silver Jackets 

Program has also strengthened the involvement of federal and state agencies in 

coordinating roles and responsibilities.   

Another example concerns development in high flood risk areas. Existing development 

requires a delicate approach in balancing competing property interests with social and 

environmental values.  For example, a strategy may be to incorporate resilience in new or 

established development within flood-prone areas.  To implement this strategy requires 

the involvement of local governments that have jurisdiction over building codes. Such 

solutions as relocation or removal of assets may be most effective but are often excluded 

from consideration due to perceived barriers between the federal and state agencies and 

the local government that has responsibility for land use.  Another barrier to such 

measures is the anticipated loss of economic development, and as such a structural 

approach may be preferred. In some cases, this may transfer floodwaters (and risk) further 

downstream to another area, or may increase the consequences in the event of an 



overwhelming flood or structural failure. The approach of purchasing areas of high flood 

risk has been successfully used as a proactive strategy in both urban and rural 

environments throughout the U.S. 

 

Collaborative risk sharing and risk management at all levels of government and by all 

stakeholders is required to promote effective flood risk management, and to make sure 

that risk is reduced and not simply transferred to another region.  

  



4.03 Risk-informed policies and funding prioritization 

 

Hurricanes Katrina and Rita in 2005, Hurricane Ike in 2008, the Midwest floods in 2011, 

and Hurricane Sandy in 2012 reminded the nation of the catastrophic effects of extreme 

weather events.  The loss of more than 2,000 lives, the social disruption of hundreds of 

thousands of people, and the economic damages that have reached hundreds of billions of 

dollars could have been dramatically reduced through the implementation of effective 

flood risk management policies. Unfortunately, this nation’s existing policies and funding 

choices will guarantee the continuation of these dramatic losses.  As summit attendees 

confirmed, without giving the public a clear understanding of the risks that must be faced, 

it is difficult to achieve support for policies that will reduce these risks to people and 

property from flooding, and to take those actions following a disaster that will prevent 

their recurrence in the years ahead. Knowledge of the potential consequences of a major 

event and of the probability that such an event could occur effectively informs public 

decisions. Such risk-informed decisions help guide policies that limit new development in 

risk zones and support postdisaster rebuilding that takes into account the challenges to be 

faced in the future.  

By successfully explaining the link between a hazard and its potential consequences, the 

medical profession has successfully persuaded the public and policy makers that an ounce 

of risk prevention is worth a pound of postdisaster cure. The U.S. has essentially eradicated 

polio and smallpox to the extent that immunization against these diseases is no longer part 

of the immunization schedule for children.  Engineers know how to reduce the risk of 

floods, whether caused by a natural event or failure of structures, but for a variety of 

reasons there has been limited success in gaining public support for their reduction. By 

identifying the flooding hazards that exist, the exposure and vulnerabilities that 

communities have to these hazards, and the potential consequences of hazard events, the 

nation is better able to develop policies that will prevent flood losses. Failure to develop 

risk information leads to complacency and unwise decisions.  

Government expenditures and actions to reduce flood damage, whether in response to or 

in anticipation of an event, must be tied to risk.  Where the identified risk is the greatest, 

the expenditures should be the largest. Dividing the funds equally among all who are at risk 

without regard to their level of risk is both fiscally and morally deficient. Incentives should 

exist to support effective flood risk management activities.  Public officials should be held 

accountable for failures when governments do not consider risk or implement poor 

practices. Funding and support of postdisaster recovery should be prioritized based on the 

risks that must be faced in the actions that are being taken by the local communities to 

effectively deal with future flood conditions.  



To effectively deal with flood damages, decision makers must understand the risks that 

must be faced, and develop policies and actions that take these risks into account. 

 

 

  



4.04 The use of natural processes to mitigate the consequences of flooding 

 

Far too often we as a society have chosen to alter natural processes and systems to assist in 

meeting a perceived need. A common example is developing floodplains for residential or 

industrial/commercial purposes.  Through the lens of risk, this is a double negative. First, 

the loss of that natural resource for storing water during high water periods will increase 

flooding elsewhere.  Secondly, occupying that area with people and property dramatically 

increases the potential consequences from flooding. Both actions individually increase risk 

of losses; together they do so in a multiplicative way.  A third negative that is too often 

overlooked is the multitude of other benefits that we receive from natural processes and 

systems—for example, clean air and clean water, biological diversity, and recreation. These 

benefits are often difficult to quantify using the traditional economic or life/safety metrics 

that are commonly used to characterize societal benefits, yet they are immensely important 

to our health and well-being.  

We have also as a society chosen far too often to use a single approach—structural 

measures—to isolate developed flood-prone areas from the source of flooding. In most 

cases the design or performance limits of these structures are established through analyses 

that do not comprehensively consider risk and uncertainty in terms of the hazard, the 

reliability of the structures, or the consequences if these structures fail. Limits are set on 

the basis of such economic metrics as cost/benefit ratios or policies are established that 

focus more on affordability than on the mitigation of risk. As single point failure systems, 

they have no backup capability to reduce the extent of losses when their capacity is 

exceeded. This represents again a double-edged sword.  We lose the benefits of the natural 

processes that were once in place, and when these structures fail, we suffer large losses.  

The widespread adoption of this land-use practice has caused extensive losses in the past 

and huge (but uncalculated) vulnerabilities for the future, estimated as high as $7 billion 

per year for the United States, according to the National Committee on Levee Safety. 

Gaining the benefits of the flood risk reduction capacity of natural processes and 

simultaneously reducing this vulnerability would dramatically reduce our flood risk 

exposure and contribute to a redirection of resources that are now applied to compensate 

for losses and recover from disasters.  It is the difference between proactively investing to 

preserve or even remove areas from future losses once and deciding to pay multiple times 

over for losses and recovery.  

We have to decide if we want to continue to use our resources for recovery or to use them 

to build a more robust economy and enhanced social well-being. 

The elephant in the room is how to reverse many decades of past decisions that have 

created this situation. People currently occupying these areas are not anxious to relocate 



and would need significant compensation to facilitate their move to safer locations. Making 

insurance rates for occupation of these areas on the basis of risk is a tenet of the 2012 

revision of the National Flood Insurance Program (NFIP) (Biggert – Waters Flood 

Insurance Reform Act) but has received great pushback because of the cost increases to 

current residents. This is a paradox that must be resolved in order to move forward. 

 

  



4.05 A common definition of flood risk and a consistent means of assessing 

risk 

 

While risk is a relatively simple concept—the sum of each possible consequence multiplied 

by its probability of occurring—it is far from simple to apply given the dearth of relevant 

information and the variety of methods available for its estimate.  In reality, there exists a 

broad spectrum of risk assessment options, some very general and even qualitative and 

others highly sophisticated. 

In the wake of Katrina there have been a variety of risk assessments made for New Orleans 

and southeastern Louisiana. They ranged from the relatively sophisticated analyses for 

New Orleans conducted by the Corps of Engineers’ Interagency Performance Evaluation 

Task Force to the more regional assessment developed for the Louisiana Coastal Protection 

and Restoration Authority’s program.  In California a delta risk management strategy was 

developed to support risk mitigation decisions for the California Delta.  

The methodologies and information bases applied varied considerably and the uncertainty 

of the results, not unexpectedly, was significant. With broad options available for 

estimating the probability of the hazard, the reliability of the flood risk reduction measures, 

and the potential consequences, the ultimate results can look quite different depending on 

the data methods chosen for each analysis.   

An effective national risk assessment and risk management initiative will require a 

consistent definition of flood risk and an accepted framework for how risk should be 

assessed for different scales and purposes. It is also essential to understand the 

relationships of risk information generated from different methodologies. This would 

allow, for example, the meaningful comparison of regional data to those generated for a 

specific community or project. It is also necessary to enable the integration of risk 

information for adjacent regions and to gain a national perspective on risk and the 

potential for risk mitigation and reduction using available alternative measures.  

Consistency is equally important in developing criteria for risk based decision making. This 

can be viewed as developing standards for acceptable or tolerable risk, guidance for 

incorporating uncertainty in risk decision criteria, and guidance for the frequency and 

detail required in conducting risk assessments. There are currently no agreed-upon 

standards or guidance for flood risk beyond those used for dam safety. The nation remains 

without a national levee safety program that could guide the assessment and application of 

risk information for the more than 50,000 miles of levees and levee-like structures in this 

country.  



Encouragement of effective and sustainable risk management requires that risks are 

measured and analyzed over time so that risk assessments can be updated and the 

management approaches can be adapted. Specific and publicly accepted metrics for risks to 

life safety, human health, economic activity, cultural heritage, and the environment need to 

be defined in such a way that they can be measured in a consistent, repeatable, and 

practical way. The metrics need to be measured frequently enough to capture their 

relationship to temporal factors that may affect them, including both natural and 

anthropogenic processes. Likewise, the approaches for managing risk must be continually 

revised on the basis of the updated risk assessments. 

The various ways of assessing risk need to be consistent, practical, and transparent.  

National guidance for flood risk assessment is needed to provide a consistent approach. 

The tools for risk assessment should be such that they can be readily implemented by 

practicing engineers and understood by the public. Stakeholders should be included 

throughout the process for risk assessment so that the people making and affected by the 

risk management decisions are as informed as possible about the risks. 

  



4.06 Effective collaboration, clear communications, and well-defined roles, 

responsibilities, and authorities of all levels of government, the private sector, 

nongovernmental organizations, and the public.   Those affected by floods 

must understand and have the tools to manage their personal, household, and 

neighborhood risks.   

For eight decades, the federal government has been seen as the driver of flood control and flood 

damage reduction for the nation even though local governments have been on the front lines in 

dealing with floods. The roles of states, businesses, and nongovernmental organizations, as well 

as the public at large have varied by location and interest. When overlaps or gaps exist in the 

delineation of roles and responsibilities, the viability of flood risk management strategies is 

brought into question and such is the present condition in much of the United States. Over the 

years significant problems have arisen in the planning, design, construction, and operation and 

maintenance of flood risk management systems, both nonstructural and structural. The current 

challenge, as typified in part by the thousands of miles of levees that have failed to meet 

standards, reflects the failure of those with interest in and responsibility for those levees to 

provide oversight and carry out required maintenance and upgrades as they become necessary.  It 

also reflects a failure to clearly delineate these responsibilities in intergovernmental and 

intragovernmental agreements and budgets. Although the 12-agency Federal Interagency 

Floodplain Management Task Force serves as a coordinating body at the federal level, 

coordination challenges remain and little action is being taken to define federal/state 

relationships and responsibilities through any form of a unified national program. 

The continued growth of development in flood-prone areas points out the divergence of focus 

between local governments and federal and state governments.  State and federal governments 

often fund and guide emergency response and recovery for areas.  Local governments are 

responsible for the land-use regulation that allowed these areas to be occupied.  When these local 

governments do not share in the liabilities when a disaster occurs, they become incentivized by 

increased developments and tax revenue to continue making poor land-use decisions.  This is not 

sustainable. Legislation such as chapter 367 of the 2007 California Assembly Bill 70 requires 

local communities to share in liabilities when a disaster occurs and the community has 

unreasonably approved new development, reflects an incentive-based approach. A governance 

structure that provides local governments with federal and state support and guidance in the 

execution of flood risk management strategies brings together problems and solutions. 

Responsibility for risk communication is divided among all levels of government and within 

levels among many agencies. Messaging is not coordinated, and citizens become confused and 

often ignore the conflicting information. Risk communication aimed at raising public awareness 

is most effective when it is delivered at the local level by local leaders; however, this requires an 

understanding and a willingness to support this communication. 



In communities that are prone to flooding the options for mitigating flood risk may be 

challenging, but with collaborative federal, state, and local support of outreach, education, and 

funding individuals and communities can take steps to reduce their risk. Building codes that help 

to mitigate loss of life and provide more resilient structures, for example, can be incorporated to 

reduce damages. Preplanned evacuation routes and drills can improve the response during an 

emergency and can reduce loss of life.  Communities must not only understand their flood risk, 

they also must be aware of the options available to them to reduce these risks and have 

confidence that the actions they take will be effective in reducing that risk.  Participation in the 

NFIP Community Rating System links the federal and local programs and will not only reduce 

risk and improve preparedness for communities, but can also lower the flood insurance 

premiums paid by individual property owners.  

Federal assistance for planning and funding mitigation and flood prevention measures is not 

widely understood by local governments.  Simplified regularly scheduled communication and 

organizational support from federal and state agencies will help individuals and local 

governments better understand and plan for flood disasters.  One significant gap is an 

understanding of the lead time, cost sharing, and other prerequisites to obtain federal 

assistance.  Federal and state flood prevention programs are generally tied to annual or biennial 

budget cycles and lengthy agency approval cycles not commonly present at the local level. 

Several studies have pointed out the need for legislation that would clearly define the roles of the 

federal government, and state and local governments in flood risk management, but little action 

has been taken to move such legislation forward. The need for improvements in interagency 

coordination has also been recommended but has largely gone unaddressed. The 1968 National 

Flood Insurance Act required the preparation of a unified national program for flood 

management and several have been issued. Although the most recent Unified National Program, 

published in 1995 pointed out the need to bring together flood risk management leaders from all 

levels to address issues, no action was taken. 

 

 

  



4.07 Balanced consideration of structural and nonstructural measures to 

foster sustainable infrastructure and resilient communities.  This balance 

includes using natural defenses to reduce risk while preserving, restoring, 

and enhancing ecosystems. 
 

Flood risk management is founded on the understanding that flood protection is never 

absolute, that design levels of flood protection works may be exceeded, and that a residual 

risk of flooding will remain even with development of these works and measures. History 

has borne out these statements. Following Hurricane Katrina the nation’s major flood 

agencies shifted from a focus on flood damage reduction to a focus on flood risk 

management and have encouraged the implementation of flood risk management 

strategies in communities around the nation. Such a strategy requires the use of all 

measures available—structural and nonstructural—to reduce, in a sustainable manner, the 

risk to those communities and populations exposed to potential flooding and to ensure 

their long-term resilience. The Corps of Engineers defines “structural measures” as those 

approaches that “alter the characteristics of the flood and reduce the probability of flooding 

in the location of interest.”  Structural measures include dams, levees, and floodwalls.  

Nonstructural measures  “alter the impact or consequences of flooding and have little to no 

impact on the characteristics of the flood,” and include such approaches as flood proofing, 

elevation, land-use controls, evacuation, early warning, insurance, education, et cetera.  

The figure below illustrates the use of these multiple measures in an effort to reduce the 

risk to the community through implementation of multiple means by all levels of 

government and the public.   It includes use of natural or nature-based infrastructure as a 

means to reduce flood risk. Included in this category are the use of floodplains, floodways, 

and natural ecosystems for rerouting and storing floodwaters, the impact of natural 

marshes and wetlands on storm surge and waves, and the use of beaches and dune systems 

to reduce the impact of surge and waves.   

 



 

Risk Reduction Measures.  The red bar on the left represents the initial risk faced by a community.  The bars 

to the right represent measures that can be taken to reduce the risk, each one making some contribution.  The 

bar on the right represents the risk that remains after all measures are taken. Reduction to zero risk is not 

possible. (Source: National Research Council, Levees and the NFIP, 2013 as modified from USACE) 

 

While the use of all means of flood risk reduction seems logical, in execution there is a 

tendency, for both historical and psychological reasons, to place greater reliance on 

traditional structural measures even though in the long run nonstructural and nature-

based measures tend to be more efficient and sustainable solutions. The use of natural 

systems for flood storage or flood water diversion can also concurrently enhance the 

natural environment. The use of floodways and along-river wetland and lowland storage 

during the Mississippi River flood of 2011 proved the effectiveness of these works in 

reducing the damages from this near-record event. 

Since the earliest days of flood control and flood protection communities have relied on 

levees and dams to keep the floodwaters off of the property to be protected. In many cases 

these measures have succeeded over long periods and their use in the protection of 

existing communities will continue to be a first line of defense. However, as recent 

experience around the globe has illustrated, such systems do fail and when other measures 

have not been put in place, the consequences may be disastrous. In addition, as new 

development is considered for flood-exposed areas, primary reliance on these structural 

measures may no longer be appropriate. 

While strongly supported by reviews and studies conducted for the federal government 

and nongovernmental organizations, use of the full spectrum of available measures has 



been restrained by federal laws and regulations that have given greater weight to 

structural measures in calculating the benefits of a particular approach. Economic 

development was seen as the sole objective of such efforts. Federal project development 

guidance makes structural projects more feasible and requires less contribution by local 

governments for their execution than would be expected of nonstructural efforts. Simply 

looking at an economic balance sheet tilts decision making toward structural approaches. 

In 2007, Congress established a new federal flood policy that gave equal attention to 

economic considerations, public safety, and environmental objectives and directed the 

president to revise the appropriate federal guidelines to comply with the new policy. In 

2013, the U.S. Water Resources Council issued new principles that would permit greater 

attention to be given to nonstructural measures. However, through legislative instructions, 

Congress has prevented the Corps from implementing these principles. 

For far too long we have lacked a unified national strategy for managing flood-prone areas, 

which ironically represent key ecosystems that can dramatically reduce flood hazards as 

well as provide a multitude of other critical societal benefits.    Land-use practices are in the 

hands of local authorities that too often have greatly increased flood risk while 

responsibilities for mitigating flood risk at the federal level emphasize recovery from 

losses. These practices have effectively privatized benefits and socialized losses. Until our 

national approach to this issue changes the spiral of losses will continue.  

Regaining the benefits of natural defenses is essential to the long-term viability of our 

communities that are located near water. Restoring ecosystems has broad benefits for 

society, reducing risk by reducing the hazard (likelihood of flooding) and reducing risk by 

limiting the people and assets exposed to flooding. Natural resource defenses used in 

concert with more traditional structural defenses will in many cases significantly reduce 

the level of performance needed from the traditional structures, reducing their cost and the 

extent of their impact on local activities. In addition, ecosystems can provide a significant 

source of resilience for structural measures by working in concert with them to provide 

enhanced capacity to deal with uncertainties and unexpected events.  

We are at an inflection point with respect to flood risk. We can continue down our current 

path (spiral) that is generating an unaffordable increase in risk, or we can begin to exploit 

the full spectrum of available options, preferably as a system. 

  



4.08 Basing land-use decisions on flood risk management principles that 

reflect community values, priorities, heritage, and equity 

 

Flooding does not recognize geopolitical boundaries.  Watersheds may extend across cities, 

counties, states, and international boundaries.  Land-use decisions that address the 

potential risk of flooding require coordination and planning within watersheds to be 

effective and to ensure that flood risks are not shifted from one community to another 

unfairly.  These principles came out clearly in our interviews and during the summit 

discussions. 

Flood risk impacts to property values can be a significant factor in how land uses are 

determined.  Lower income populations may live and work in higher flood risk areas 

because of lower property values in those areas, which also limit options for relocation.  

Costs associated with flood insurance and more stringent building code requirements can 

also affect the valuation of property and the development options that are reasonable for 

flood-prone areas.  There is a mix of existing development and potential development that 

may be affected.  Rebuilding after a significant flood event may need to be evaluated 

differently from previously existing land uses. 

A recognition of the complexities of land-use decisions related to flood risk management 

has become more important in many countries and across the United States.  Clearly these 

challenges were of concern to the summit participants.  Flood risk affects virtually all parts 

of the United States. Public recognition of risk associated with such naturally occurring 

events as flooding is challenging to achieve even in the aftermath of flooding events in 

other parts of the country.  The ability to involve the public in planning and in making 

decisions that can create more resilient land use and development in risk areas is an 

important responsibility of public agencies.  Tools to support that communication and the 

engagement with the public to address issues constructively are necessary as part of a 

national and local strategy.  Questions of who is impacted and who pays are also part of the 

challenges to be addressed.   

America’s citizens want to believe that they will be supported during a natural disaster.  

Recognizing the need to mitigate the impacts of potential disasters as a civic responsibility 

is part of the message, as is the need for planning for postdisaster recovery.  Many 

participants commented that postdisaster land-use plans need to be in place before the 

flooding occurs to provide a well-thought-out blueprint, not an emotional response.  Land-

use decisions are most often made at the local level.  State and federal government may 

play a variety of roles in incentivizing or regulating those decisions.  Funding can play a 

critical role in the ability to implement sustainable and resilient planning for land uses in 



flood risk areas.  When low-income populations are most heavily affected the target must 

be to achieve fairness and equity that are in balance with community values. 

  



4.09 Establishing long-term, reliable funding mechanisms for flood risk 

reduction measures at the federal, state, and local level 

 

Effective flood risk management requires continuous and adequate funding of both 

structural and nonstructural approaches to reduce the growing flood risk to the nation.  

These activities are not being adequately funded at the federal, state, or local level, and the 

means to carry out this funding have not been identified or even appropriately examined. 

Over the course of the summit and during the committee visits it was clear that shrinking 

resources is a common challenge.  As a result the national flood risk continues to increase 

and remains unaddressed. To illustrate: 

• ASCE’s 2013 Report Card for America’s Infrastructure   assigns a grade of D- to levees 

and a D to dams with estimated funding requirements to 2020 in excess of $50 billion 

for each category. Current congressional action is considering a $300-million annual 

program to deal with levee issues, an inadequate amount given the identified backlog. 

• Funding for a flood vulnerability analysis for the nation, required by the Water 

Resources Development Act of 2007, has yet to be provided by Congress. 

• The recently reauthorized NFIP is more than $24 billion in debt, and efforts to bring the 

rates in line with the payouts have met strong opposition in Congress, ironically 

following its approval by the same body. The NFIP mapping program, essential to 

identification of baseline national flood exposure, is being funded at less than half of its 

needs. 

• With few exceptions, states have been unable to fund needed floodplain management 

programs within their jurisdictions and to effectively encourage development of 

balanced flood risk management strategies. 

Resource support is a shared responsibility at all levels of government and includes private 

sector investment.  The questions of who benefits and who pays for infrastructure 

development and postdisaster recovery are still considered hot potatoes politically, and 

failure to address the question continues to limit progress in developing solutions. Private 

investment, public investment (flood proofing, insurance, et cetera), and federal, state, and 

local agency funding all play a role in dealing with flood risk management. Since resources 

are limited, it is critical to consider possible sources as well as mitigation strategies to 

reduce the need for resources. 

Addressing deficiencies in aging infrastructure and ensuring that the infrastructure will be 

ready for the impacts of climate change and population growth will require significant 

resource commitments and close attention to innovative alternatives to structural 

approaches. The President, Congress, state and local governments, and businesses—

including those that are directly affected by or operate water resources infrastructure—

have been struggling to find funding outside of direct federal expenditures.  Immediately 



following Hurricane Katrina, former Senator Warren Rudman and businessman Felix 

Rohatyn proposed the development of a National Infrastructure Investment Corporation 

with the authority to issue bonds to finance infrastructure projects.  This proposal has not 

moved forward.  The state of California has issued bonds to deal with critical infrastructure 

issues, but its example has not been followed elsewhere. Public-private partnerships have 

been suggested for some infrastructure, but unlike toll highways, which can provide a 

future revenue stream, such partnerships for levee maintenance and repair have lacked 

credibility. Where communities generate revenue to maintain infrastructure through 

assessments, these charges generally have not kept up with the full costs of providing these 

services. History indicates that it is frequently difficult for these agencies to garner the local 

political support necessary to raise the rates to a level necessary to carry out the needed 

infrastructure servicing.  A large percentage of dams are privately or nonfederally owned. 

There are a few state loan or grant funding sources to rehabilitate dams but these funds 

usually support only state or municipally owned dams. Private owners, even the most 

conscientious ones, typically do not have the funding needed to perform necessary safety 

upgrades.  

Because of the breadth of flood risk management activities and their oversight by different 

congressional committees, attention to needed resourcing lacks coherence and unless the 

president and Congress, working with the states, are able to put together a realistic and 

sustainable program, the backlog of activity in flood risk management will continue to 

increase as will the national flood risk. 

  



4.10 Adapting flood risk management strategies to meet changing conditions  

 

It is generally expected that sea level rise will increase the frequency of flooding in coastal 

communities with resultant economic and social disruption.  While waters from storm 

events recede, sea level does not, and in some cases entire shoreline features that have 

previously provided some natural protection may be washed away in a single storm. 

Because today’s king tide could well be the future’s mean sea level, we will need to adapt 

our communities and our built environment to the anticipated change. Climate change 

poses additional threats of flooding by increasing the frequency, severity, and duration of 

flood events. With every storm event, maps that had once depicted areas as being free of 

flooding may now show that communities and infrastructure are prone to flooding. 

Population increases through this century will drive much development to potentially 

hazardous areas.   

In the face of change and given the limited financial resources available, protecting flood-

prone communities will become increasingly difficult and the need for more effective land-

use planning all the more important.   Communities will have to become more resilient. 

Strategies to address the frequency and consequences of flooding must rely on portfolios of 

risk reduction methods instead of on a single measure. Flood maps must be regularly 

updated to communicate the most accurate information available.  Plans to develop low-

lying areas or to rebuild them after a flood event should be based on a full understanding of 

the long-term costs of recovery and those that will be incurred in adapting over time. This 

can be accomplished under some circumstances by elevating the structures to account for 

rising sea levels and hydrologic uncertainty, and making full use of a wide range of 

mitigation measures, including dry- and wet-flood proofing, citizen education, early 

warning systems, improved building codes, and risk transfer through insurance.  In some 

cases, strategic retreat may ultimately be preferred over hard infrastructure or 

nonstructural solutions. 

 

  



SECTION 5 –Specific Short-Term Actions 
 

During the course of the committee investigations, the summit, and the committee 

meetings, a number of actions were identified that should be implemented in the short 

term to reduce the nation’s exposure and vulnerability to the consequences of floods and 

hurricanes.  The committee recommends that: 

1. The President and Congress jointly develop a coherent and sustainable funding 

strategy to address the growing need for infrastructure maintenance and renewal and 

related nonstructural flood risk management activities at the federal, state, and local 

level.  

 

a. The strategy should include innovative methods for shared federal/state/local 

funding of infrastructure projects and public-private partnerships where 

appropriate. Possible approaches could include: 

i. A national infrastructure bank that would have the ability to leverage 

private and public capital to support flood risk reduction infrastructure 

projects of a national and regional significance.  

ii. The establishment of funding mechanisms similar to America Fast 

Forward Bonds to support municipal flood risk management activities. 

The program would permit low-cost infrastructure financing for 

municipalities and their private-sector partners by providing interest 

subsidies on taxable bonds.  

iii. The authorization of a pilot, flood-focused version of the Water 

Infrastructure Finance and Innovation Act (WIFIA) that would support 

flood risk mitigation projects whose cost is greater than $20 million and 

that would be too large to be considered under provisions of the 

proposed 2014 Water Resources Development Act.  

 

b. ASCE should establish a committee to work with the President and Congress in 

developing the funding strategy.  The committee should work toward 

identifying means of “full funding” of approved water projects, starting at the 

federal level and then migrating toward shared funding packages for federal, 

state, and local entities . 

 

2. The Federal Interagency Floodplain Management Task Force, in collaboration with 

the states, should prepare and promulgate a 21st-century unified national program for 

floodplain management to provide a vision and path forward for a risk-and-resilience-

based approach to mitigating national flood challenges. 



 

3. Congress should provide funding to conduct of the National Flood Vulnerability Study 

it stipulated in the 2007 Water Resources Development Act and has failed to fund.  

Such an action will ensure that the governments and the public are aware of their 

existing flood risks. 

 

4. Working collaboratively, the U.S. Army Corps of Engineers, the Federal Emergency 

Management Agency, the National Oceanic and Atmospheric Administration, the U.S. 

Geological Survey, and the Natural Resources Conservation Service should support 

the development of specific pilot projects that demonstrate the long-term benefits of 

approaching flood risk management and mitigation through an application of the 

principles of resilience, natural systems utilization, and integrated watershed 

management.  

5. Federal, state, and local governments should only support initiatives to develop flood 

risk management strategies that provide for a balanced use of structural and 

nonstructural flood risk mitigation measures and that lead to long-term sustainable 

approaches to dealing with the growing national flood risk.   

 

6. In planning flood risk mitigation activities, federal, state, and local governments 

should take into consideration both the short- and long-term impacts of climate 

change, sea level rise, population growth, and infrastructure renewal.  These planning 

conditions should be periodically reviewed to ensure their currency in the face of 

rapid change. 

7. The Council on Environmental Quality should accelerate the development of 

guidelines to support implementation of the newly promulgated federal principles 

and requirements that provide a basis for including public safety  and ecosystem 

values in decision making for water resources investments.  The guidelines are 

needed to define how such inclusion should be accomplished and to provide 

incentives for moving in that direction. It is especially important to create a 

framework that relates natural systems benefits to other type of benefits to allow 

holistic assessments. 

 

8. The Federal Emergency Management Agency, in collaboration with the  National 

Oceanic and Atmospheric Administration, U.S. Army Corps of Engineers, and  the U.S. 

Geological Survey, should support the development of a coalition of social, 

professional, and environmental nongovernmental organizations (ASCE included) to 

carry out a coordinated communication campaign to educate the public concerning its 

exposure to flood risks and the actions that need to be taken to deal with these risks.  
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APP A – Interview Questionnaire 

 
1. Keep life safety at the forefront of public priorities: agencies should address policies to reflect life 

safety and should be evaluated on a regular cycle. 

a. What are you currently doing and how is life safety addressed? 

b. What significant changes have been made in the last 10 years? 

i. Policies 

ii. Practices 

c. When is your next review scheduled and who is responsible for it? 

d. How often do you review your policies? 

e. What policy gaps do you see? 

 

2. There should be a comprehensive national approach to flood risk management (Federal / State / 

Local) 

 

3. Establish a framework to manage risk effectively 

a. Does your agency have an adopted definition of risk? (ask for a copy) 

i. Does it include residual risk? 

b. How is flood management risk incorporated into your policies? 

i. Give an example 

c. What benchmarks do you use for tolerable risk? 

d. What do you perceive as your jurisdiction liability? 

e. Does this affect your decisions? 

f. Do you include pluvial (stormwater conveyance) flooding in your risk management? 

 

4. Establish a framework for risk communication. 

a. Does your agency have an adopted risk communication plan? (Ask for a copy.) 

b. What is the goal of your plan?  Who is targeted? 

c. Do you feel it is effective?  What can be improved? 

d. Do you have current flood insurance rate map for your community? – Is it based on current 

engineering data? 

e. How do you communicate the risk of pluvial (stormwater conveyance) flooding? 

 

5. Organizational roles and responsibilities need to be established - clarify roles and decision authority  

6. Improve interagency accountability  

a. What are the agencies that have responsibility for flood risk management in your area? 

b. What are their roles and responsibilities and how are they documented? 

c. What are your agency roles and responsibilities? 

d. How are they documented? 

e. Are the roles understood and clear?  Are there conflicts?  Gaps?  Overlaps? 

f. Is everybody fulfilling their responsibility? 

g. If not are there any recourses or incentives? 

7. Adequate resources need to be available for life cycle operations (capital funding / inspection / 

maintenance / repair / upgrade how funded?) 



a. How are your capital costs funded? 

b. Do you account for life cycle costs in your initial project design / scope? 

i. Give us an example 

c. Do you have adequate funding available for your role in maintaining the function of your 

levees in accordance with current standards?  Is it from a dedicated source? 

d. Was inspection / maintenance / repair / upgrade incorporated in the initial project plan? 

e. Was funding for inspection / maintenance / repair / upgrade incorporated in the initial project 

plan? 

f. Who is responsible for upgrades?   

g. If funding was not a limitation are there any other barriers to your O&M program? 

 

8. Federal, state, and local governments should adopt a sustainable systems approach integrating flood 

risk management, NFIP, resiliency, land use considerations, and emergency response strategies. 

a. Is your agency part of an integrated flood risk management system? 

b. Do you include the below non structural tools?  Please give an example. 

i. Land use (current and future),  

ii. Acquisitions, flow easements, off river storage 

iii. Restoration of natural floodplains (make room for the river) 

iv. Building codes 

v. Emergency response 

vi. Resilience \ flood proofing  

vii. Evacuation plans (people and property) 

viii. NFIP – Community Rating System 

 

9. Continue to update engineering design guidance to include resiliency based upon changing 

engineering knowledge. 

a. What source do you depend on for design guidance? 

i. Are they current and up to date? 

ii. If not what do you do? 

b. If you are involved in developing design guidance...... 

i. What is your update procedure? 

ii. How often and how do you know what to do? 

c. How does your design guidance incorporate risk? 

 

10.  Continually manage the risk based upon changing conditions through time (population and property 

within and up / down stream of the project, environmental variables. 

11. Continual inspection and periodic review of whether the flood control system is able to meet it’s 

project purpose. 

a. Was this considered in the original system design? 

b. What are the procedures in place to reassess over time? 

c. What is the frequency of assessment? 

d. So what happened the last time you identified a change? 

e. Do you have flexibility in changing the project purpose?  Who has the authority? 

f. What guidance, advice or support do you need from higher agencies? 



 

12. Incorporate independent expert peer review from a system, project and component basis 

a. Do you use independent / expert peer review? 

b. Is your experience from a system, project or component level? 

c. How do you define independent? 

d. How do you define expert? 

e. If you use independent expert review…… 

i. When in the process do you do it and why at that point? 

ii. What do you do with the results? 

iii. Is it tracked and  has it changed your design? 

iv. Can it be improved? 

 

13. Periodic review and exercise of emergency preparedness 

a. Do you have an emergency preparedness plan for flooding? 

b. How and when do you conduct emergency preparedness drills? 

c. What is the public awareness of the emergency preparedness plans? 

 

14. Develop post recovery plans prior to a disaster event to improve the long term resilience and viability 

of the community. 

a. Do you have any post recovery plans?   

b. Have you captured information from past flooding and used them within these plans! 

c. How are they funded? 

d. Are they mandatory or voluntary? 

How would they be improved? 

  



APP B - Summit Read-Ahead Packet 

Flood Risk Management 

 Discussion # 1:  What Are Our National Overarching Goals? 

Policies, funding, and activities at all levels of government should result in citizens preparing for and 

avoiding life changing events rather than needing assistance to recover from them. At present, the 

nation has no clear overarching goals for managing flood risk.  We recommend the following goals: 

1. Protection of life safety should be the highest priority for public investment related to 

flooding.  Risk to property should be adequately communicated to the public. We need to seek 

means to minimize risks to both life safety and property. 

2. Government expenditures and actions, whether in response to an event or preparatory, must be 

tied to risk and reported annually in a transparent manner that designates whether 

expenditures and actions are preventative or reactive (post-response) measures. 

3. Incentives should exist for effective flood risk management activities and those entities that 

continue poor practices should be held accountable for those poor investments. Recovery 

funding should mandate effective flood risk management activities and not allow for rebuilding 

at existing risk levels. 

Discussion  

Over the last decade, hurricanes Katrina and Rita in 2005, Hurricane Ike in 2008, the Midwest floods in 

2011, and Hurricane Sandy in 2012 must serve as a wake-up call.  Loss of thousands of lives and costs in 

the billions of dollars in damaged and destroyed buildings and property could have been avoided and 

should be unacceptable.  However, this nation’s current policies and funding choices will guarantee 

future losses and fatalities because we continue to allow people to put their property and their families 

directly in harm’s way. 

Many engineered facilities have a standard design level of safety (for example, nuclear facilities and 

dams).  A design level of safety needs to be adopted for all engineered systems related to flood safety.   

Yet in many cases, we remain governed by traditional deterministic hazard and systems criteria that do 

not adequately reflect the inherent uncertainty in our ability to characterize risk we assume. The level of 

safety should be reflective of the population at risk (urban versus rural).   However, there are thousands 

of existing structures and facilities nationwide that would not meet this design level of safety.  Since it is 

not economically feasible to bring all of these existing facilities to a uniform standard immediately, a 

priority system should be developed for proactive upgrades combined with, or even displaced 

temporarily by, upgrades occasionally required by disaster recovery. Risk-based criteria would be most 

valuable as mechanisms by which to weigh both the chance of losses and the severity of losses.   All 

postdisaster responses should make areas better prepared to withstand the next event such that it is 

not a reoccurring disaster.  Local entities that do not enforce the design level of safety, allowing for 

“grandfathering” or other exemptions during recovery, should be greatly limited in or even excluded 

from future recovery funding.  



Flood Risk Management  

Discussion # 2:  What are the Roles and Responsibilities? 

1. Effective flood risk management requires clear delineation of roles and responsibilities at all 
levels of government and for the public at large. 

2. Local governments are responsible and accountable for the majority of land-use decisions and 
therefore must ensure that these decisions support both short- and long-term flood risk 
management. 

3. Risk communication is part of the portfolio of all levels of government and the private sector 
and resultant risk messaging must be carefully coordinated and focused on raising risk 
awareness at the local level. 

Discussion 

When overlaps or gaps exist in the delineation of roles and responsibilities among government and the 
public at large, the viability of flood risk management strategies is brought into question and such is the 
present condition in much of the United States. Over the years, significant problems have arisen in the 
planning, design, construction, and operation and maintenance of flood risk management systems, both 
nonstructural and structural. The current challenge, represented in part by thousands of miles of levees 
that have failed to meet standards, reflects the failure of those with interest in and responsibility for 
those levees to provide oversight and to carry out required maintenance and upgrades as they become 
necessary.  It also reflects a failure to clearly delineate these responsibilities in intergovernmental- and 
intragovernmental agreements and budgets.   Although the 12-agency Federal Interagency Floodplain 
Management Task Force serves as a coordinating body at the federal level, coordination challenges 
remain and little action is being taken to define federal/state relationships and responsibilities through 
any form of a unified national program. 

The continued development in flood-prone areas points out the divergence of focus between local 
governments that are responsible for land-use regulation and federal and state governments, which 
guide emergency response and recovery for areas that should not have been occupied. Local 
governments, which make decision on land use, see the benefits of poor land-use decisions through 
increased tax revenue. This is not sustainable. Such legislation as chapter 367 of California Assembly Bill 
70, which requires local communities to share in liabilities when a disaster occurs because the 
community has unreasonably approved new development, reflects an incentive-based approach. A 
governance structure that provides local governments with federal and state support and guidance in 
the execution of flood risk management strategies brings together problems and solutions.   

Responsibility for risk communication is divided among all levels of government and within levels among 
many agencies. Many times messaging is not coordinated and citizens become confused and often 
ignore the conflicting information. Risk communication aimed at raising public awareness is most 
effective when it is delivered at the local level by local leaders; however, this requires understanding 
and a willingness to support this communication. 

Several studies have pointed out the need for national flood risk management legislation that would 
clearly define the roles of federal, state, and local governments, but little action has been taken to move 
such legislation forward. The need for improvements in interagency coordination has also been 
recommended but has largely gone unaddressed. There is clear need to bring together flood risk 
management leaders from all levels to address these roles and responsibilities.  



Flood Risk Management 

Discussion # 3:  What Resources Are Needed? 

1. Learn to live within the built resource that does not destroy the basic natural resources that 
maintains us as individuals and as communities and still provides the good services we require. 

2. Determine new economic models and markets that provide a true value for our natural 
resources and a true cost benefit comparison for determining the extent and location of the 
built resources we need. 
 

Discussion  

Dealing with natural disasters (hurricanes and riverine flooding) has three distinct phases: Predisaster preparation, 

disaster response, and postdisaster response.  How a community or individual fares during these three phases of a 

flood disaster is dependent on the resources available and how these resources are utilized at any given phase.  

The history of repetitive flood disasters and the trend toward increasing cost of flood damages indicates that far 

too often resources are misapplied, wasted, or focused inappropriately to make for effective flood response or 

management.  Effective flood management calls for the appropriate application of resources during each of three 

phases of a flood disaster. 

There are five major “types” of resources that have an impact on our ability to deal with flooding.  These resources 

are natural, built, individual, community, and financial.  Of these resources, natural resources and capital are the 

most important because they provide the foundation and support for the others.  It is critically important to focus 

on the predisaster phase because if we can get the appropriate application of resources in this phase it can reduce 

the need for the expenditure of resources in the others.  Those applications involve preventing new development 

in areas where there is a high risk of flooding and looking at current development that is in an area of high risk, and 

where possible remove this development from harm’s way. 

Many of our current actions in the predisaster phase in both riverine and coastal floodplains are causing a 

reduction and loss of natural resources (loss of natural capital) through new development or failure to mitigate 

existing development.  This is not sustainable, as it leaves a smaller foundation on which to rest the other four that 

are important to current human existence.  More importantly it makes communities and individuals more 

vulnerable to flooding.  These actions are undertaken in most cases because we are not properly valuing the 

economic benefits of the natural resources that are being replaced or destroyed by a built resource.  Under our 

current economic system a levee or dam has greater economic value due to its construction cost than the riverine 

or coastal natural flood reduction resources it replaces.  This system is flawed because it does not adequately 

measure the value of flood risk reduction provided by those natural resources (forests, wetlands, and saltmarshes).  

The result was far too many flood management structures (dams and levees) being built in locations that do the 

most harm to the natural resources.  This has led to expensive cycles of loss and repair, mostly funded by federal 

taxpayers and is not sustainable.  This cycle of disasters also shifts the burden of the cost of risk away from those 

who experience effects of flooding and onto everyone else. 

With the impacts of an increasing population and the impacts of climate change (sea level rise and increasing 

storm intensities) it is imperative that we change how we value our natural resources. We are losing the capacity 

to manage them sustainably and we stand to lose many of their economic benefits for current and future 

generations. 

  



Flood Risk Management 

Discussion # 4:  What Approaches Are Needed? 

 
1. The creation of a sustainable framework for flood risk management requires a systems approach that 

enables the collective consideration of all aspects of risk and associated consequences. 
2. Risk management also requires clear standards and coherent policies that address tolerable risk and a 

framework for analysis of alternatives and decision making. 
3. We need to continue to develop tools to resolve the physical processes that drive performance and span the 

spectrum of decision making. 

Discussion 

The creation of a sustainable framework for flood risk management requires a systems approach that enables the 
collective consideration of all aspects of risk including the costs and integrated performance of all risk reduction or 
mitigation measures and the associated consequences.  The strength of flood risk management is in understanding 
both the costs and benefits of portfolios of measures in terms of their likelihood. Too often the lack of this 
comprehensive information leads to less-than-optimum decisions and investments. At times these decisions are 
also negatively influenced by perceived regulatory barriers or political boundaries or policies. Examples of this 
include failure to fully consider or support land-use restrictions; flood proofing and evacuation improvements 
within barrier hurricane protection systems; failure to harden electrical pump station components; failure to 
consider changes in both the hazard and the condition or capacity of structural systems; and the benefits of 
resilience in flood risk reduction. Lacking a systems approach leads to fragmented and at times conflicting 
measures that are less adaptive and typically less capable in the long term, leading to unexpected excessive losses 
and associated costs for reactionary responses.  

Risk management also requires clear standards and coherent policies that address tolerable risk and a framework 
for analysis of alternatives and decision making. Without comprehensive policies that create a coherent and 
consistent framework for life cycle investment priorities and operations, we remain plagued by short-term 
solutions that have little excess capacity to deal with surprise or even anticipated change.  

In addition, quantifying risk in sufficient detail to characterize the costs and benefits of alternative measures 
requires a suite of tools that are only now emerging within the water resources management community. These 
tools need to resolve not only the physical processes that drive performance but the implication of performance 
on consequences and the ability of communities to rebound and recover as well. Tools will have to span the 
spectrum of decision making from regional planning to specific design.  

Katrina and Rita in the Gulf Coast, Sandy on the East Coast, and the massive flooding on the Missouri and 

Mississippi rivers have demonstrated the folly of moving forward without a systems approach to flood risk 

management. However, achieving the new level of risk-based water resources management requires an entirely 

new regime of integrated policy, assessment tools and decision support coupled with effective risk communication 

capabilities.  While initiatives are under way to create at least individual pieces to this puzzle, these efforts are far 

from comprehensive or well coupled to each other. The benefits of achieving these goals can be game changing for 

our future. The systems approach is a critical component of this journey. 



APP C Summit Attendees 

Name Affiliation Name Affiliation 

Ray Alexander USACE Karen Kabbes Kabbes Consulting 

Christine Andersen City of Santa Barbara Mark Kilgore ASCE 

Greg Baecher University of Maryland Doug Lamont USACE 

Bob Bank USACE Linda Langston National Association of Counties 

Kelly Barnes USACE Tom Lenox ASCE 

Phil Bedient Rice University Ed Link University of Maryland 

Doug Bellomo FEMA Peter Loucks Cornell University 

Ada Benavides USACE Joe Manous USACE 

Tab Brown USACE Samantha Medlock ASFPM 

Rick Capka Dawson Associates Mike Mierzwa CA Department of Water Resources 

Amar Chakar ASCE Bruce Muller Bureau of Reclamation 

Mike Charles ASCE Sarah Murdock The Nature Conservancy 

Tom Chase ASCE Jim Murphy URS 

Charlie Chesnutt USACE Pat Natale ASCE 

Robyn Colosimo  CEQ Jim O’Brien ASCE 

Shannon Cunniff EDF Brian Parsons ASCE 

James Dalton USACE Cliff Pugh Bureau of Reclamation, Retired 

Jos Dijkman   Peter Rabbon USACE 

Casey Dinges ASCE Russell Riggs National Association of Realtors 

Jim Dooley Red Cross Don Riley Dawson Associates 

Shannon Drummond ASCE Jim Rossberg ASCE 

Karen Durham-Aguilera USACE Larry Roth Arcadis US 

John Durrant ASCE Tom Sawyer ENR 

Billy Edge NC State University and ASCE Board Doug Scott ASCE 

Dick Engberg AWRA Robin Scott USACE 

Nick Fang Rice University John Segna ASCE 

Emily Fishkin ASCE Tom Smith ASCE 

Steve Fitzgerald Harris County Flood Control District Steve Stockton USACE 

Eileen Fretz American Rivers Cathy Tehan ASCE 

Gerry Galloway University of Maryland Iovanka Todt Floodplains Management Association 

Robert Gilbert University of Texas Rob Traver Villanova University 

Stephen Gill NOAA Raghuveer Vinukollu Swiss RE 

Susan Gilson NAFSMA Lynn Wallace ASCE 

Robert Goo EPA Mike Walsh USACE 

Carol Haddock City of Houston Joe Wartman University of Washington 

Maria Honeycutt NOAA Kay Whitlock Christopher B. Burke Engineering 

Phil Eisenberg Delta Stewardship Council Barbara Whitten ASCE 

Stefan Jaeger ASCE Peter Wijsman Arcadis 



Peggy Johnson PSU Rob Wood EPA 

Martha Juch ASCE BOD Lee Wooten GEI Consultants 

 

Note:  This list was generated from those who accepted the invitation to attend.  Not all 

participants attended all events. 

 



 


