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Chairwoman Titus, members of the subcommittee, on behalf of The Pew Charitable 

Trusts (Pew), I thank you for the opportunity to testify today.  My name is Velma Smith.  I am a 

senior officer working with Pew’s flood-prepared communities initiative.  

Pew’s flood-prepared communities initiative has been focused on the increasingly costly 

and common problems of floods and flooding damage.  Our aim is to reduce the impact of 

flood-related disasters on the U.S. economy, communities, and environment. Pew is working to 

prioritize investments in flood-ready infrastructure, mitigate against the impact of disasters, 

modernize flood insurance, and promote nature-based solutions to flooding. Given that work 

and the fact that flooding and coastal storms have accounted for roughly 70 percent of all 

Presidential Disaster Declarations over the past decade1, my comments this afternoon will 

focus largely on how flooding has and can impact communities and how Congress might 

address these problems in the context of infrastructure investment. 

Costly Disasters are on the Rise. 

First, the overall disaster numbers and the trendline. Flooding and other weather-

related disasters are on the rise.  The National Oceanic and Atmospheric Administration (NOAA) 

tells us that 2020 set numerous records2: 22 extreme weather and climate events caused $1 

billion or more in losses, jumping from a previous high of 16 that occurred in both 2011 and 

2017.  Western wildfires reached historic proportions in 2020, and the Atlantic hurricane 



season produced 30 named storms, 12 of those making landfall in the contiguous U.S. Last 

year’s record events came on the heels of the third consecutive decade in which the mounting 

number and costs experienced by the country reached levels never before seen. Totals have 

now exceeded $1.8 trillion in aggregate since 1980.3   

Costs are Felt by Communities and the American Taxpayer. 

Those disasters and many others whose impacts did not hit the billion dollar mark have 

proven costly to U.S. families and businesses, localities and states, and to federal taxpayers who 

pay a significant portion toward disaster losses – over and above emergency assistance -- 

through programs such as the Federal Emergency Management Agency’s (FEMA) Public 

Assistance and Individual Assistance programs, the U.S. Department of Transportation’s (DOT) 

Federal Highway Administration (FHWA) Emergency Relief Program, the Small Business 

Administration’s disaster loan programs, the Department of Housing and Urban Development’s 

Community Development Block Grant-Disaster Recovery (CDBG-DR) and more. 

Without consistent accounting of costs across federal agencies and states4, it is hard to 

know precisely how much is being spent, but a snapshot of just one program suggests the scale 

of the threat.  Pew looked specifically at the monies spent under FEMA’s Public Assistance 

Program (PA) to help communities build back and repair damaged public buildings, utilities, 

water systems, roads, and other public assets.5 Overall, for disasters declared from 2000 to the 

present, the amount obligated for PA, excluding emergency protective management, debris 

removal, and state management assistance, tops $67 billion. Expenditures on public utilities 

and buildings account for the lion's share: more than $26 billion for utilities and more than $23 

billion for buildings. In looking at this number, the Committee should keep in mind that 



obligations for the more recent disasters will grow.  This data counts only the projects for which 

plans have been made and obligations approved.   

Another tally comes from a study released in 2017.  That analysis by the Congressional 

Budget Office (CBO) 6  looked at risk and loss associated specifically with hurricane winds and 

storm-related flooding across three sectors: residential, commercial, and public.  It estimated 

expected average annual costs to the federal government – assuming the status quo in terms of 

public policy and excluding some federal costs as well as costs borne by state and local 

governments—an average cost of $17 billion per year. One of the options to alter this outlook, 

CBO noted, was to “increase funding for mitigation.”  

Earlier this month, the Government Accountability Office (GAO) repeated its own 

warnings about the risks of climate change.7  Since 2019, GAO's High-Risk Report has called on 

the government to improve its preparation for future disaster, and its accounting of disaster 

spending. According to GAO, the federal government must address the long-term financial 

exposure of disaster assistance programs and "fully implement measures that promote 

resilience." 

It Pays to Prepare. 

On the mitigation side of the disaster balance sheet, there are compelling numbers as 

well, because—as others on this panel have underscored—mitigation pays.  Many studies of 

mitigation efforts have shown what can be gained.   

The most widely quoted of these studies comes from the National Institute of Building 

Sciences (NIBS) Multi-Hazard Mitigation Council, a panel of experts in fields related to the 

building sciences.  This group has taken a rigorous look at mitigation projects of multiple types, 



including adoption and enforcement of building codes and mitigation for different types of 

community infrastructure.  In some categories, NIBS researchers have been able to revisit their 

own work and refine it over multiple years.  Their conclusions, over and over again, tell us that 

mitigation saves and that the sooner the mitigation actions are taken, the more the associated 

benefits will multiply. The amount of savings varies by type and by project, but overall, the 

numbers run in ranges from $2 in savings per mitigation dollar invested to as high as $11 saved 

per dollar invested.8 

Numerous studies echo those findings. For example, researchers found great value in 

homes built in compliance with strong, wind-resistant codes; they reported damage reductions 

of greater than 70 percent, compared with other structures.9  

Other work in Florida, where loss avoidance from past mitigation projects is analyzed by 

the State after major storm events,10 shows large benefits from activities such as buyouts of 

flood-prone structures, elevation of buildings, and improvements to storm drainage. The State 

of Florida studies conclude that “mitigating the risk of natural hazards in Florida is a sound 

investment” with a positive economic benefit in terms of employment and economic 

stabilization following a disaster.11   

Following the devastating 2013 floods in Colorado, analysts also determined that 

stronger building requirements, setbacks and restrictions on the siting of critical facilities kept 

storm damages from running even higher than encountered, but they also found that earlier 

and more widespread adoption of mitigation requirements could have reduced the costs even 

further.  This investigation concluded that if older critical facilities, including police stations, 

emergency operations centers, hospital emergency rooms, fire stations, and schools, had been 



removed from flood zones, damages might have been cut substantially.  One of the 

recommendations in this FEMA report is for more widespread adoption of critical facility siting 

restrictions.12 

Mitigation Lags as Costs and Threats Mount. 

Despite the proven value of mitigation and disturbing predictions of more frequent 

severe storms and rising sea levels, we too often fail to act. Localities hesitate to restrict new 

building in risky areas or adopt and enforce the most recent building codes. On this point, 

FEMA’s National Advisory Council in 2019 has warned  that nearly 70 percent of the more than 

23,000 cities and towns facing floods, high wind, hurricane, seismic, or tornado hazards had not 

adopted or enforced the latest protection codes.13  Without up-to-date codes and proper 

planning, low-lying, damaged structures are rebuilt with the same vulnerabilities; public 

buildings, including those that provide essential services or store important public records are 

too often repeatedly damaged and repaired without major improvements.  

There is no publicly available database with information on those assets that have been 

damaged numerous times and repaired or replaced using federal funding, though a Department 

of Transportation rule now requires states to begin gathering and reporting this information to 

the Department.14 We do know, however that some assets that may be in harm’s way, in fact, 

belong to the federal government. After reviewing just a portion of the federal property 

inventory, the Office of Management and Budget identified more than $80 billion in federal 

assets located in designated flood zones.15     

Some disaster experts, like the researchers at the Wharton School, place at least part of 

the blame for inaction on disaster or flood amnesia16—perhaps a very human and 



understandable tendency to put aside the traumas of the big events.  They also point out the 

very real need for better public education and hazard risk disclosure.17 Pew agrees.  

Disasters Create Cascading Consequences and Long-Term Costs. 

We might also suggest that, at some level, we may be allowing the large and growing 

numbers to deceive us. We total up the costs the best we can and as we should, but when we 

focus solely on the billions of dollars, perhaps we forget other important facets of disaster.  The 

aggregate numbers can obscure the cascading impacts that follow a failure to invest in 

resiliency, the lasting consequences, the human-scale tragedies, and the true fragility of critical 

lifelines. 

In looking only at the totals, we tend to forget what FEMA’s Federal Advisory Council 

reminds us in their 2020 report18 to the Agency:  “[D]isasters disproportionately affect those 

who are already socio-economically marginalized in a community, subjecting them to even 

greater depths of poverty.”   We may not see the true gravity of a storm that damages a small 

hospital in a rural community where that hospital is not only a health care lifeline but also the 

major employer. We may put aside that image of wheel-chair-bound seniors sitting in waist-

deep flood waters in Dickinson, Texas during Hurricane Harvey.19  We may not readily consider 

the dangers to first responders driving on flooded roadways, the disruptions to important 

supply chains when interstates are closed for days or weeks, the sewage spills that threaten 

public health and close recreational facilities, or the water or power disruptions and their 

secondary impacts.  Or we may miss the report that tells of more than 5,000 children separated 

from their families after Hurricane Katrina, some for months.20  



But perhaps we should give more weight to these stories and statistics that show us 

how disaster—and the failure to anticipate disaster—can exacerbate existing inequities and 

frailties in our communities and how the vulnerability of one asset can reverberate across a 

town or an entire region. 

Today, Pew is hopeful that the experiences of past disasters as well as the mounting 

costs will instill in the members of this Committee a sense of urgency to close the nation’s 

resilience gap.  We believe you can do so by making certain that new investments in 

infrastructure incorporate new requirements for resilience.   

Some might counter that requirements for new infrastructure projects to assess hazards 

and incorporate protections will be too costly; that unneeded delays will occur.  Clearly, a 

balance must be struck, but we ask the Committee to consider the wasted costs that accrue 

when a vulnerable facility must be repaired or rebuilt repeatedly.  And to keep in mind the 

delays and disruptions to family and civic life when a community loses water or power, shutters 

a school, or finds itself isolated by destroyed bridges and impassable roads.  

Resiliency Initiatives Point the Way to Progress. 

As this Subcommittee considers how to support resilient infrastructure investment and 

what levels of assistance to offer, there is also good news.  There are already successes: 

projects and programs that recognize risks and build in a capacity for durability and resilience.  

A few of these may be useful to your deliberations. They should give you assurance that 

resilience can grow, if you make it a priority for infrastructure spending. 

Healthcare Facilities 



Take a look at the University of Texas Medical Center. In 2001, one storm dumped as 

much as 80 percent of the rainfall that Houston and Harris County, Texas would normally 

experience over a full year.21  Tropical Storm Allison was cited as a 1,000-year event and called 

by some the worst urban storm in the U.S. to that point.22  At the largest aggregated medical 

campus in the country, water rose 22 feet and the force of flow through the sprawling 

operation and its underground tunnels was enough to blow doors off their hinges and cause 

cinderblock walls to collapse.23    

The flood took out all essential services: electrical power, heating, ventilation, air 

conditioning, water, fire detection and suppression, and sewage. Medical personnel managed 

evacuation of patients, sometimes transferring equipment and staff with patients headed to 

facilities that would otherwise have been unable to care for them. Researchers at the Baylor 

College of Medicine lost one of the world’s most extensive collections of breast cancer 

specimens – some 60,000 specimens collected over a period of 25 years.24    

To avoid a repeat of the Allison disaster, the Center undertook an extensive review of 

vulnerabilities of the entire campus and developed a comprehensive plan to manage risks into 

the future.  Improvements included a new, elevated combined heat and power utility plant, 

multiple flood doors and gates to close off areas susceptible to flooding, an elevated utility 

raceway that also serves as a pedestrian walkway, rooftop telecom cell towers, major 

improvements in drainage and stormwater management across the campus and in the larger 

watershed, a state-of-the-art flood warning system, various perimeter berms and barriers to 

protect facilities up to the 500-year flood level.25  In addition, because the Houston area has 

experienced ground subsidence of more than three feet since 1976 and that subsidence can 



alter the flood-readiness of buildings, a solar-powered system for monitoring ground 

subsidence was installed.26  

These improvements allowed the Center to continue functioning throughout Hurricane 

Harvey.27   The storm presented challenges for receiving patients and rotating medical staff and 

security, and one hospital suffered a broken water pipe, but overall, the Center’s preparation 

allowed it to function and to return to a normal schedule as the floodwaters cleared in the area.   

As former Congressman Ken Bentsen noted in an op-ed in the Houston Chronicle, “With the 

region knocked to its knees, the Medical Center stood tall on dry land.”28 

As compelling as this story is, there are even more good examples in this arena.  Many 

public health and medical professionals and in the engineering and architectural services that 

support them are taking the risks of climate change and future disasters to heart.  Other 

facilities, like the LEED-gold-certified Spaulding Rehabilitation Hospital in Charlestown, 

Massachusetts, are being built with resiliency as a priority.29  Sited on the waterfront, the 

Spaulding facility was designed around sea level rise projections out to the year 2100.  The 

facility’s first floor was placed as high as possible; critical mechanical and electrical equipment 

are on the roof, and patient-critical functions have been kept off the ground floor.  Building 

designers included a combined heat and power plant for backup power; elevated all vents; 

incorporated operable windows; and designed the landscaping to offer reef-like barriers to 

mitigate against storm surge.     

The Charlestown facility completed in 2013 is just one belonging to Massachusetts-

based Partners HealthCare, which has since taken on the task of assessing the risks posed by 

climate change and weather disasters to all of its facilities and services.30 For this effort, the 



company is using its own expertise developed during the planning for Spaulding as well as 

guidance on best practices developed by the U.S. Department of Health and Human Services.31  

Clearly, not every medical facility could accomplish the massive re-engineering that 

occurred in Houston, and not every feature of the Spaulding facility will transfer elsewhere, but 

to the extent that Congress funds the infrastructure aspects of our health care facilities, it 

should assure that any new resources help to make these critical facilities safer and more 

reliable in the face of disaster. 

Transportation 

The transportation sector, as well, has positive news and developments and examples of 

innovation in preparedness.   On that front, we again thank the Committee for the groundwork 

it laid last year for reauthorizing highway programs.  We understand that resilience in surface 

transportation can be complex, perhaps the ultimate example of connectedness.  That is why 

we wholeheartedly endorse the Committee’s proposals to incorporate resiliency into the long-

term planning and asset management programs that are the heart of the National Highway 

Performance Program (NHPP).32  We also support the creation of a new pre-disaster mitigation 

program, efforts to use natural infrastructure for flood resilience, and, where possible, the 

relocation or construction of alternatives to repeatedly damaged facilities. We recommend that 

we incentivize action on those repeatedly flooded transportation assets with changes to the 

Federal Highway Administration’s (FHWA) Emergency Relief (ER) program: requiring resiliency 

improvements and protective features for the non-emergency and permanent work 

undertaken with ER allocations. 



In the transportation sector, we see indication that resilience advancements are both 

needed and feasible today: in Delaware, where oyster reefs are part of the solution to 

protecting a coastal highway;33 in Arkansas, where the State Game and Fish Commission, the 

Nature Conservancy, the Arkansas Economic Development Commission, and other partners 

have set up a program to reduce flooding on rural roads and at the same time improve water 

quality and protect habitat;34 in California, where designers address the threat of rising seas to 

a coastal rail line with a structural solution that is, itself, adaptable: precast piers and caps that 

allow insertion of additional pier segments, if needed.35 In Virginia, the Hampton Roads 

Transportation Planning Organization (HRTPO) is working with military leadership in the region 

to address the impacts of sea level rise that threaten military readiness and the transportation 

needs of the region, collaborating to set priorities for protecting road segments, tunnels, and 

bridges vulnerable to future damage and destruction,36 and the Department of Transportation 

itself is advancing resilience with trainings and  outreach for highway planners and engineers 

based on their implementation guide “Nature-Based Solutions for Coastal Highway 

Resilience.”37 In this sector as well, there is ample evidence that new infrastructure should and 

can incorporate resilience. Resiliency is what we should demand of new roads and bridges built 

today and going forward. 

Water and wastewater utilities 

Water and wastewater utilities, as well, have and will be impacted by erratic and wild 

weather that can bring both drought and flood, and some in this industry are leading efforts to 

adapt, seeking to avoid problems with service shutdowns and sewage overflows. Just over a 

decade ago, a report produced by the National Association of Clean Water Agencies conducted 



what they called an early analysis of adaptation costs through the year 2050.38  That 

assessment indicated that costs to utilities could range from just under $500 billion to more 

than $900 billion. Some of these utilities, have already undertaken some adaptations—

including the Milwaukee Metropolitan Sewerage District which is solving flooding problems and 

greening the region with an ambitious nature-based stormwater management program.39 

Housing 

Others on this panel have provided ample information about the value of and the need 

for more resilience in the housing sector, but we would also mention a recent initiative there, 

one aimed at enhancing protections for multi-family housing and keeping those units 

affordable.  The Keep Safe Miami initiative40 is a new outgrowth of work by Enterprise 

Community Partners, a non-profit with a strong record of assistance for communities 

recovering from disasters.  The Miami work builds on previous manuals and trainings on 

resiliency,41 now offering owners and operators of affordable housing a set of tools that will 

help them assess the vulnerabilities of their properties, consider adaptation strategies for their 

specific portfolio of properties, set priorities, and guide them through the options for financing 

new resilience investments.  At the same time, the program will train residents on disaster 

preparedness and steps they can take to save money with energy efficiency. 

Congress Must Act. 

These few examples—across multiple sectors—are encouraging and worth celebrating.  

These and more show us that there are multiple resilience strategies that can protect people 

and property in a changing climate. Unfortunately, they have yet to become the norm.  They 



must, however, for as the Department of Transportation reminds us, “many of the structures 

being built today will still be in use fifty or, in some cases, one hundred years in the future.”42 

That is why Pew urges this Committee to be clear and specific as you work on a broad 

infrastructure package or other legislative vehicles that will use federal dollars for investment in 

infrastructure.   

If you stipulate that federal dollars may only be used on projects adopting appropriate 

safety approaches, then those investments will begin to fill the deep and growing resilience gap 

that researchers have identified. According to NIBS, the Nation’s disaster losses are increasing 

by about 6 percent per year, 10 times faster than the population and costing America an 

average of $100 billion yearly, they conclude. The NIBS researchers tell us that the United 

States could cost-effectively spend $520 billion to reduce its disaster liability by $2.2 trillion.43 

Require Consideration of Future Risk. 

Pew urges the Committee to tie infrastructure funding to requirements to look forward 

and consider future risks. For too long and in too many places, we have built or repaired as if 

the last large disaster were an isolated aberration, never to be repeated.  This is particularly 

true in the case of flooding and coastal storms, where we foolishly assume that risk is stationary 

rather than dynamic. Relying solely on the 100-year floodplain as the metric of flood risk, we 

would suggest, is akin to driving the freeway looking only in the rearview mirror.  It doesn’t 

work. We must plan for the harsher hazards on the horizon. 

In 2018, the National Defense Authorization Act for Fiscal Year 2019 (NDAA)44 addressed 

this problem when it comes to the military.  It expanded the military’s authority to ensure 

readiness through energy and disaster resilience.  On the flooding front, it called for looking at 



the design life of projects, assessing the risks that might be encountered over that time period, 

and then incorporating protections against those risks.  It accepted the reality of uncertainty 

and the current lack of detailed, site-specific future risk data in some instances.  That is why the 

statute allows for incorporation of a straight-forward margin of safety on flood volumes where 

detailed, as necessary.  Other agencies can and should follow this path. 

Leverage Nature-based Solutions. 

In addition, Pew urges the Committee to direct those who design a new generation of 

infrastructure to consider the role that nature can play—not only in enhancing protections, but 

also in lowering costs and providing other important benefits, such as cleaner water, protected 

or restored wildlife habitat, tourism, and recreational opportunities. Nature-based approaches, 

used in place of or alongside of more traditional “grey” defenses, will frequently be more 

adaptable, easier to scale up, and can become stronger and offer more resilience over time. In 

many instances, the nature-based solutions are also those most readily embraced by local 

communities.   

Allow Silos to be Broken. 

Whether they serve in a large city or a rural village, community leaders must always look 

to solve multiple problems.  They want to do more than guard against hazards and can with 

resilient infrastructure projects that provide multiple benefits.  We are hopeful that 

infrastructure legislation will allow for many types of resilience projects that break down silos 

and deliver multiple benefits: projects such as the previously mentioned Arkansas roads 

program, Atlanta’s green solution to storm sewer pollution in Historic Fourth Ward Park;45 the 

ouR-HOME project in North Richmond, California,46 and a major river corridor project in Iowa.47  



We urge you to allow for and encourage such multi-benefit projects and to consider 

targeting funds to communities that have high risks and high poverty and social vulnerabilities. 

Many communities need the types of projects highlighted in this testimony, but not all have the 

resources to achieve them.  Infrastructure legislation could follow the model of the new FEMA 

Building Resilient Infrastructure and Communities (BRIC) program that offers technical 

assistance and additional help to localities with significant resource constraints. Another 

approach that the subcommittee may wish to consider is one being explored by disaster 

experts at the Reinsurance Association of America (RAA).48  With data-driven analysis of socio-

economic as well as physical vulnerabilities, RAA believes those communities most in need of 

adaptation assistance can be identified. Their proposal is for a new program using Community 

Disaster Resilience Zones bonds, which could leverage private sector funds for investments in 

resilience, adding to the commitments made by state and federal agencies.    

Act Now. 

We also urge this Subcommittee and the full committee to act swiftly on bipartisan 

legislation that has been introduced to specifically address future flood hazards.  The Flood 

Resiliency and Taxpayer Savings Act, H.R. 481, would make these sorts of important protections 

permanent for all federal spending going forward. It is supported by a wide range of taxpayer 

and environmental organizations, housing advocacy groups, insurers, and engineers.  We look 

forward to timely action on that important proposal as well. 

In closing, I’d like to draw your attention to two commission reports written a decade 

apart.  Mississippi Governor Haley Barbour, who saw his state suffer enormously from 

Hurricane Katrina, commissioned a post-disaster report49 that was blunt in its assessment of 



what had gone on prior to the storm: “[W]e’re facing some of the same challenges of recovery, 

rebuilding, and renewal in 2006 because we failed to engage them fully after 1969.”  Katrina 

drove Mississippi to try to do better, to build back better than they had in recovering from 

Hurricane Camille.  And after Harvey hit Texas, a state that we all know has faced a long line of 

hurricanes, tropical storms, and floods, Governor Greg Abbott’s Commission report,50 “Eye of 

the Storm” was also clear in its urgent call to “future proof” Texas and frank about 

shortcomings in the State’s flood preparedness.   Harvey’s lessons have prompted a serious and 

ambitious effort to bring enhanced flood resiliency to the Lone Star state as well. 

Congress is now poised to address the pressing infrastructure needs described in the 

most recent report card issued by the American Society of Civil Engineers.51 As you take on this 

challenge, we urge you to seize the opportunity.  The time for hesitation has passed.  Congress 

must require better building practices and more durable infrastructure protected against future 

flooding, fire, tornados, and other hazards. Accelerate the “future-proofing” our nation so 

sorely needs. 

Again, we appreciate the Subcommittee’s interest in this important topic and the 

opportunity to participate today. I look forward to your questions and working together.  
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