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Note to Readers

Fellow Citizens:

In the late summer of 2005, millions of us watched the satellite images of Hurricane
Katrina as it moved through the Gulf of Mexico and drove menacing swells of water
toward the American coastline.

We watched in sympathy as hundreds of thousands of lives were upended when the
hurricane struck the coasts of Louisiana, Mississippi, and Alabama. We watched in hor-
ror as hundreds died in collapsed or flooded houses and nursing homes.

We were heartened by acts of initiative, perseverance, and heroism by local responders
and the U.S. Coast Guard but, to add bewilderment and outrage to our sense of tragedy,
we were horrified when the response to the Katrina catastrophe revealed - all too often,
and for far too long - confusion, delay, misdirection, inactivity, poor coordination, and
lack of leadership at all levels of government.

Meanwhile, thousands languished in heat and squalor on islands of concrete highway,
in darkened stadiums, in nursing homes, or on rooftops, waiting for rescue, sometimes
dying before help arrived.

All of this unfolded nearly four years after the terror attacks of September 11, 2001;
after a massive reorganization of federal plans and organizations for disaster response
and billions of dollars of expenditures; and after a closely observed hurricane struck
when and where forecasters said it would.

We knew Katrina was coming. How much worse would the nightmare have been if the

disaster had been unannounced - an earthquake in San Francisco, a burst levee near St.
Louis or Sacramento, a biological weapon smuggled into Boston Harbor, or a chemical-
weapon terror attack in Chicago?

Hurricane Katrina found us - still - a nation unprepared for catastrophe.

The United States Senate Committee on Homeland Security and Governmental Affairs
has prepared this bipartisan report to acknowledge what was done well, to identify what
was done poorly or not at all, and to recommend changes in our national system for
emergency response that will put local, state, federal, and private responders in a better
position to provide prompt and effective relief when disaster strikes again. The Com-
mittee conducted a long and thorough investigation of these issues, and is grateful for
the work of its staff of investigators, writers, researchers, and other professionals that
made this report possible.

We hope you find it informative and, above all, useful.

Senator Susan M. Collins Senator Joseph I. Lieberman
Maine, Chairman Connecticut, Ranking Member
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Executive Summary

Executive Summary

urricane Katrina was an extraordinary act of nature that spawned a human trag-

edy. It was the most destructive natural disaster in American history, laying waste

to 90,000 square miles of land, an area the size of the United Kingdom. In Mis-
sissippi, the storm surge obliterated coastal communities and left thousands destitute. New
Orleans was overwhelmed by flooding. All told, more than 1,500 people died. Along the
Gulf Coast, tens of thousands suffered without basic essentials for almost a week.

But the suffering that continued in the days and weeks after the storm passed did not hap-
pen in a vacuum; instead, it continued longer than it should have because of — and was in
some cases exacerbated by - the failure of government at all levels to plan, prepare for, and
and respond aggressively to the storm. These failures were not just conspicuous; they were
pervasive. Among the many factors that contributed to these failures, the Committee found
that there were four overarching ones:

1. Long-term warnings went unheeded and gov-
ernment officials neglected their duties to prepare
for a forewarned catastrophe;

2. Government officials took insufficient actions
or made poor decisions in the days immediately
before and after landfall;

3. Systems on which officials relied on to support
their response efforts failed; and

4. Government officials at all levels failed to pro-
vide effective leadership.

These individual failures, moreover, occurred against a
backdrop of failure, over time, to develop the capacity for
a coordinated, national response to a truly catastrophic
event, whether caused by nature or man-made.

The results were tragic loss of life and human suffering on a massive scale, and an under-
mining of confidence in our governments’ ability to plan, prepare for, and respond to
national catastrophes.

Effective response to mass emergencies is a critical role of every level of government. It is a
role that requires an unusual level of planning, coordination, and dispatch among govern-
ments’ diverse units. Following the terrorist attacks of September 11, 2001, this country
went through one of the most sweeping reorganizations of the federal government in his-
tory. While driven primarily by concerns of terrorism, the reorganization was designed to
strengthen our nation’s ability to address the consequences of both natural and man-made
disasters. In its first major test, this reorganized system failed. Katrina revealed that much
remains to be done.

The Committee began this investigation of the preparations for and response to Hurricane
Katrina within two weeks of the hurricane’s landfall on the Gulf Coast. The tragic loss of life
and human suffering in Katrina’s wake would have been sufficient in themselves to compel
the Committee’s attention. But the conspicuous failures in governments” emergency pre-
paredness and response added a sense of urgency to the investigation — not only because of
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our heightened national awareness of the dangers of both terrorist acts and natural disas-
ters, but because so much effort had been directed towards improvement.

The Committee’s investigation has been bipartisan, and has examined in detail the actions
of officials of local, state, and federal government departments and agencies. Though suf-
fering was pervasive across the Gulf Coast, the Committee focused most of its efforts on
the response in New Orleans, where massive flooding presented extraordinary challenges
to responders and victims alike. In addition, the investigation centered largely on the initial
response to the hurricane in the critical week or so after the storm hit. We have conducted
formal interviews of more than 325 witnesses, reviewed over 838,000 pages of documenta-
tion, and conducted 22 public hearings with 85 witnesses in the course of our information
gathering efforts.

Most of the hearings focused on what went wrong in Katrina. Two of the hearings, however,
examined the successes: the effective and heroic search-and-rescue efforts by the U.S. Coast

Guard; and the outstanding performance of certain members of the private sector in restor-

ing essential services to the devastated communities and providing relief to the victims.

These successes shared some important traits. The Coast Guard and certain private-sector
businesses both conducted extensive planning and training for disasters, and they put that
preparation into use when disaster struck. Both moved material assets and personnel out
of harm’s way as the storm approached, but kept them close enough to the front lines for
quick response after it passed. Perhaps most important, both had empowered front-line
leaders who were able to make decisions when they needed to be made.

The Roles of the Different Levels of
Government in Disaster Response

Assessing the government’s response to Katrina requires, at the outset, an understanding
of the roles of government entities and their leaders and the framework within which they
operate. Every level of government, and many components within each level, play impor-
tant roles. At every level of government, the chief executive has the ultimate responsibility
to manage an emergency response.

It has long been standard practice that emergency response begins at the lowest possible
jurisdictional level - typically the local government, with state government becoming
involved at the local government’s request when the resources of local government are (or
are expected to be) overwhelmed. Similarly, while the federal government provides ongoing
financial support to state and local governments for emergency preparedness, ordinarily it
becomes involved in responding to a disaster at a state’s request when resources of state and
local governments are (or are expected to be) overwhelmed. Louisiana’s Emergency Opera-
tions Plan explicitly lays out this hierarchy of response.

During a catastrophe, which by definition almost immediately exceeds state and local re-
sources and significantly disrupts governmental operations and emergency services, the role
of the federal government is particularly vital, and it would reasonably be expected to play a
more substantial role in response than it would in an “ordinary” disaster.

Long-Term and Short-Term Warnings Went Unheeded

The Committee has worked to identify and understand the sources of the government’s
inadequate response and recovery efforts. And while this Report does not purport to have
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identified every such source, it is clear that there was no lack of information about the dev-
astating potential of Katrina, or the uncertain strength of the levees and floodwalls protect-
ing New Orleans, or the likely needs of survivors. Nonetheless, top officials at every level
of government - despite strongly worded advisories from the National Hurricane Center
(NHC) and personal warnings from NHC Director Max Mayfield — did not appear to truly
grasp the magnitude of the storm’s potential for destruction before it made landfall.

The potentially devastating threat of a catastrophic hurricane to the Gulf Coast has been
known for 40 years: New Orleans experienced flooding in some areas of remarkably similar
proportions from Hurricane Betsy in 1965, and Hurricane Camille devastated the Gulf
Coast in 1969. More recently, numerous experts and governmental officials had been an-
ticipating an increase in violent hurricanes, and New Orleans’ special and growing vulner-
ability to catastrophic flooding due to changing geological and other conditions was widely
described in both technical and popular media.

Hurricane Georges hit the Gulf Coast in 1998, spurring the State of Louisiana to ask Federal

Emergency Management Agency (FEMA) for assistance with catastrophic hurricane plan-

ning. Little was accomplished for the next six years. Between 2000 and 2003, state authori-
ties, an emergency-preparedness
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pothetical “Hurricane Pam” exercise resulted in draft plans beginning in early 2005, they were
incomplete when Katrina hit. Nonetheless, some officials took the initiative to use concepts
developed in the drafts, with mixed success, in the critical aspects of the Katrina response.
However, many of its admonitory lessons were either ignored or inadequately applied.

During the Hurricane Pam exercise, officials determined that massive flooding from a cata-
strophic storm in New Orleans could threaten the lives of 60,000 people and trap hundreds
of thousands more, while incapacitating local resources for weeks to months. The Pam
exercise gave all levels of government a reminder that the “New Orleans scenario” required
more forethought, preparation, and investment than a “typical” storm. Also, it reinforced
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the importance of coordination both within and among federal, state, and local govern-
ments for an effective response.

The specific danger that Katrina posed to the Gulf Coast became clear on the afternoon of
Friday, August 26, when forecasters at NHC and the National Weather Service (NWS) saw
that the storm was turning west. First in phone calls to Louisiana emergency-management
officials and then in their 5 p.m. ET Katrina forecast and accompanying briefings, they
alerted both Louisiana and Mississippi that the track of the storm was now expected to shift
significantly to the west of its original track toward the Florida panhandle. NHC warned
that Katrina could be a Category 4 or even a Category 5 by landfall. By the next morning,
NWS officials directly confirmed to the Governor of Louisiana and other state and local of-
ficials that New Orleans was squarely at risk.

Over the weekend, there was a drumbeat of warnings: FEMA held video-teleconferences

on both days, where the danger of Katrina and the particular risks to New Orleans were
discussed; NHC’s Max Mayfield called the governors of the affected states, something he
had only done once before in his 33-year career; President Bush took the unusual step of
declaring, in advance, an emergency for the states in the impact zone; numerous media
reports noted that New Orleans was a “bowl,” and could be left submerged by the storm; the
Department of Homeland Security’s Simulation and Analysis group generated a report stat-
ing that the levees protecting New Orleans were at risk of breaching and overtopping; and
internal FEMA slides stated that the projected impacts of Katrina could be worse than those
in the Hurricane Pam exercise. The warnings were as widespread as they were dire.

Preparation Proved Insufficient

Katrina was not a “typical” hurricane as it approached landfall; it was much larger, more
powerful, and was capable of producing catastrophic damage.

In some respects, officials did prepare for Katrina with the understanding that it could be a
catastrophe. Some coastal towns in Mississippi went to extraordinary lengths to get citizens
to evacuate, including sending people door-to-door to convince and cajole people to move
out of harm’s way. The State of Louisiana activated more than twice the number of National
Guard troops called to duty in any prior hurricane, and achieved the largest evacuation of

a threatened population ever to occur. The City of New Orleans issued its first ever manda-
tory evacuation order. The Coast Guard readied its personnel, pre-positioned its equipment,
and stood by to begin search-and-rescue operations as quickly as humanly possible. Depart-
ing from usual practice, the governors of the three affected states requested, and President
Bush issued, emergency declarations before the storm made landfall.

But however vigorous these preparations, ineffective leadership, poor advance planning,
and an unwillingness to devote sufficient resources to emergency management over the
long term doomed them to fail when Katrina struck. Despite the understanding of the Gulf
Coast’s particular vulnerability to hurricane devastation, officials braced for Katrina with
full awareness of critical deficiencies in their plans and gaping holes in their resources.
While Katrina’s destructive force could not be denied, state and local officials did not mar-
shal enough of the resources at their disposal.

In addition, years of short-changing federal, state, and local emergency functions left them
incapable of fully carrying out their missions to protect the public and care for victims. For
example, the lack of survivable, interoperable communications, which Governor Haley
Barbour of Mississippi said was the most critical problem in his state, occurred because of
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an accumulation of decisions by federal, state, and local officials that left this long-standing
problem unsolved.

The Committee believes that leadership failures needlessly compounded these losses. New
Orleans Mayor Ray Nagin and Louisiana Governor Kathleen Blanco — who knew the limita-
tions of their resources to address a catastrophe - did not specify those needs adequately

to the federal government before landfall. For example, while Governor Blanco stated in a
letter to President Bush, two days before landfall, that she anticipated the resources of the
state would be overwhelmed, she made no specific request for assistance in evacuating the
known tens of thousands of people without means of transportation, and a senior State
official identified no unmet needs in response to a federal offer of assistance the following
day. The State’s transportation secretary also ignored his responsibilities under the state’s
emergency operations plan, leaving no arm of the State government prepared to obtain

and deliver additional transportation to those in New Orleans who lacked it when Katrina
struck. In view of the long-standing role of requests as a trigger for action by higher levels of
government, the State bears responsibility for not signaling its needs to the federal govern-
ment more clearly.

Compounded by leadership failures of its own, the federal government bears responsibility
for not preparing effectively for its role in the post-storm response.

FEMA was unprepared for a catastrophic event of the scale of Katrina. Well before Katrina,
FEMA’s relationships with state and local officials, once a strength, had been eroded in part
because certain preparedness grant programs were transferred elsewhere in the Department
of Homeland Security (DHS). With its importance to state and local preparedness activi-
ties reduced, FEMA'’s effectiveness was diminished. In addition, at no time in its history,
including in the years before it became part of DHS, had FEMA developed - nor had it been
designed to develop - response capabilities sufficient for a catastrophe, nor had it developed
the capacity to mobilize sufficient resources from other federal agencies, and the private and
nonprofit sectors.

Moreover, FEMA’s former Director, Michael Brown, lacked the leadership skills that were
needed. Before landfall, Brown did not direct the adequate pre-positioning of critical per-
sonnel and equipment, and willfully failed to communicate with DHS Secretary, Michael
Chertoff, to whom he was supposed to report. Earlier in the hurricane season, FEMA had
pre-positioned an unprecedented amount of relief supplies in the region. But the supplies
were not enough. Similarly, while both FEMA and the Department of Health and Human
Services (HHS) made efforts to activate the federal emergency health capabilities of the
National Disaster Medical System (NDMS) and the U.S. Public Health Service (PHS), only a
limited number of federal medical teams were actually in position prior to landfall to deploy
into the affected area. Only one such team was in a position to provide immediate medical
care in the aftermath of the storm.

More broadly, DHS - as the Department charged with preparing for and responding to
domestic incidents, whether terrorist attacks or natural disasters - failed to effectively lead
the federal response to Hurricane Katrina. DHS leadership failed to bring a sense of urgency
to the federal government’s preparation for Hurricane Katrina, and Secretary Chertoft
himself should have been more engaged in preparations over the weekend before landfall.
Secretary Chertoft made only top-level inquiries into the state of preparations, and accepted
uncritically the reassurances he received. He did not appear to reach out to the other Cabi-
net secretaries to make sure that they were readying their departments to provide whatever
assistance DHS - and the people of the Gulf Coast - might need.
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Similarly, had he invoked the Catastrophic Incident Annex of the National Response Plan
(NRP-CIA), Secretary Chertoff could have helped remove uncertainty about the federal
government’s need and authority to take initiative before landfall and signaled that all
federal government agencies were expected to think - and act — proactively in preparing for
and responding to Katrina. The Secretary’s activation of the NRP-CIA could have increased
the urgency of the federal response and led the federal government to respond more pro-
actively rather than waiting for formal requests from overwhelmed state and local officials.
Because delay may preclude meaningful
assistance and state and local resources may
be quickly overwhelmed and incapacitated,
the NRP-CIA directs federal agencies to pre-
position resources without awaiting requests
from the state and local governments. Even
then, except in certain prescribed circum-
stances, the NRP-CIA holds these resources
at mobilization sites until requested by state
and local officials.

The military also had a role to play, and ulti-
mately, the National Guard and active-duty
military troops and assets deployed during
Katrina constituted the largest domestic
deployment of military forces since the Civil
War. And while the Department of Defense
(DOD) took additional steps to prepare for
Katrina beyond those it had taken for prior
civil-support missions, its preparations were
not sufficient for a storm of Katrina’s mag-
nitude. Individual commanders took actions
that later helped improve the response, but
these actions were not coordinated by the
Department. The Department’s preparations
were consistent with how DOD interpreted
its role under the NRP, which was to provide support in response to requests for assistance
from FEMA. However, additional preparations in advance of specific requests for support
could have enabled a more rapid response.

In addition, the White House shares responsibility for the inadequate pre-landfall prepara-
tions. To be sure, President Bush, at the request of Brown, did take the initiative to person-
ally call Governor Blanco to urge a mandatory evacuation. As noted earlier, he also took the
unusual step of declaring an emergency in the Gulf Coast States prior to Katrina’s landfall.
On the other hand, the President did not leave his Texas ranch to return to Washington
until two days after landfall, and only then convened his Cabinet, as well as a White House
task force, to oversee federal response efforts.

Response at all Levels of
Government Was Unacceptable

The effect of the long-term failures at every level of government to plan and prepare ad-
equately for a catastrophic hurricane in the Gulf of Mexico was evident in the inadequate
preparations before Katrina’s landfall and then again in the initial response to the storm.

Wiaiting for help, New Orleans

Photo © 2005 The Times-Picayune
Publishing Co., all rights reserved.

Used with permission of the Times-
Picayune
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Search and Rescue

Flooding in New Orleans drove thousands of survivors to attics and rooftops to await res-
cue. Some people were trapped in attics and nursing homes and drowned as the dirty waters
rose around them. Others escaped only by chopping their way through roofs. Infrastructure
damage complicated the organization and conduct of search-and-rescue missions in New
Orleans and elsewhere. Destruction of communications towers and equipment, in particu-
lar, limited the ability of crews to communicate with one another, undermining coordina-
tion and efficiency. Rescuers also had to contend with weapons fire, debris, and polluted
water. The skill and dedication of Louisiana Department of Wildlife and Fisheries (W&F)
officials and others working in these adverse conditions stand out as a singular success story
of the hurricane response.

Applying a model developed in the Hurricane Pam exercise, rescue teams in Louisiana
brought hurricane victims to high ground, where they were supposed to receive food, water,
medical attention, and transport to shelters. Here, too, there were problems. Poor com-
munications delayed state and federal officials” learning about where rescuees had been
dropped, in turn slowing shipments of food and water to those areas. The City of New
Orleans was unprepared to help people evacuate, as many buses from the city’s own fleet
were submerged, while officials had not arranged in advance for drivers for those buses that
were available.

The storm also laid waste to much of the city’s police, whose headquarters and several dis-
trict offices, along with hundreds of vehicles, rounds of ammunition, and uniforms were all
destroyed within the first two days of landfall.

Planning for search and rescue was also insufficient. FEMA, for instance, failed to provide
boats for its search-and-rescue teams even though flooding had been confirmed by Tues-
day. Moreover, interagency coordination was inadequate at both the state and federal levels.
While the Louisiana W&F and FEMA are responsible for interagency search-and-rescue
coordination at the state and federal levels, respectively, neither developed adequate plans
for this mission. Staggeringly, the City of New Orleans Fire Department (NOFD) owned no
boats, and the New Orleans Police Department (NOPD) owned five. Meanwhile, wide-
spread communications failures in Louisiana and Mississippi were so bad that many officers
reverted to either physically running messages from one person to another, or passing mes-
sages along a daisy chain of officers using radios with limited range.

Situational Awareness

While authorities recognized the need to begin search-and-rescue missions even before the
hurricane winds fully subsided, other aspects of the response were hindered by a failure to
quickly recognize the dimensions of the disaster. These problems were particularly acute

at the federal level. The Homeland Security Operations Center (HSOC) - charged with
providing reliable information to decision makers including the Secretary of DHS and the
President - failed to create a system to identify and acquire all available, relevant informa-
tion, and as a result situational awareness was deeply flawed.

With local and state resources immediately overwhelmed, rapid federal mobilization of
resources was critical. Yet reliable information on such vital developments as the levee
failures, the extent of flooding, and the presence of thousands of people in need of life-sus-
taining assistance at the New Orleans Convention Center did not reach the White House,
Secretary Chertoft, or other key officials for hours, and in some cases more than a day.
Brown, then in Louisiana, contributed to the problem by refusing to communicate with
Secretary Chertoff, opting instead to pass information directly to White House staff. More-
over, even though senior DHS officials did receive, on the day of landfall, numerous reports



Hurricane Katrina: A Nation Still Uprepared

that should have led to an understanding of the increasingly dire situation in New Orleans,
many indicated they were not aware of the crisis until sometime Tuesday morning.

DHS was slow to recognize the scope of the disaster or that FEMA had become over-
whelmed. On the day after landfall, DHS officials were still struggling to determine the
“ground truth” about the extent of the flooding despite the many reports they had received
about the catastrophe; key officials did not grasp the need to act on the less-than-complete
information that is to be expected in a disaster. DHS leaders did not become fully engaged
in recovery efforts until Thursday, when in Deputy Secretary Michael Jackson’s words, they
“tried to kick it up a notch”; after that, they did provide significant leadership within DHS
(and FEMA) as well as coordination across the federal government. But this effort should
have begun sooner.

DOD also was slow to acquire information regarding the extent of the storm’s devastation.
DOD officials relied primarily on media reports for their information. Many senior DOD
officials did not learn that the levees had breached until Tuesday; some did not learn until
Wednesday. As DOD waited for DHS to provide information about the scope of the damage,
it also waited for the lead federal agency, FEMA, to identify the support needed from DOD.
The lack of situational awareness during this phase appears to have been a major reason for
DOD’s belated adoption of the forward-looking posture necessary in a catastrophic incident.

Post-Storm Evacuation

Overwhelmed by Katrina, the city and state turned to FEMA for help. On Monday, Gov-
ernor Blanco asked Brown for buses, and Brown assured the state the same day that 500
buses were en route to assist in the evacuation of New Orleans and would arrive within
hours. In spite of Brown’s assurances and the state’s continued requests over the course

of the next two days, FEMA did not direct the U.S. Department of Transportation to send
buses until very early on Wednesday, two days after landfall. The buses did not begin to
arrive until Wednesday evening, and not in significant numbers until Thursday. Concerned
over FEMA'’s delay in providing buses — and handicapped by the Louisiana Department of
Transportation and Development’s utter failure to make any preparation to carry out its
lead role for evacuation under the state’s emergency plan — Governor Blanco directed mem-
bers of her office to begin locating buses on Tuesday and approved an effort to commandeer
school buses for evacuation on Wednesday. But these efforts were too little, too late. Tens of
thousands of people were forced to wait in unspeakably horrible conditions until as late as
Saturday to be evacuated.

Logistics and Military Support

Problems with obtaining, communicating, and managing information plagued many other
aspects of the response as well. FEMA lacked the tools to track the status of shipments,
interfering with the management of supplying food, water, ice, and other vital commodi-
ties to those in need across the Gulf Coast. So, too, did the incompatibility of the electronic
systems used by federal and state authorities to manage requests for assistance, which made
it necessary to transfer requests from the state system to the federal system manually.

Supplies of commodities were especially problematic. Federal shipments to Mississippi did
not reach adequate levels until 10 days after landfall. The reasons for this are unclear, but
FEMA’s inadequate “surge capacity” - the ability to quickly ramp up the volume of ship-
ments - is a likely cause. In both Mississippi and Louisiana, there were additional problems
in getting the supplies the “last mile” to individuals in need. Both states planned to make
supplies available for pickup at designated distribution points, but neither anticipated the
problems people would face in reaching those points, due to impassable roads or other is-
sues. And in Louisiana, the National Guard was not equipped to assume this task. One of
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Louisiana’s greatest shortages was portable toilets, which were requested for the Superdome
but never arrived there, as more than 20,000 people were forced to stay in the Superdome
without working plumbing for nearly a week.

For their part, Louisiana and Mississippi relied heavily on support from other states to
supplement their own emergency resources. Both states were parties to an interstate agree-
ment known as the Emergency Management Assistance Compact (EMAC), which provides
a system for sharing National Guard troops and other resources in natural disasters. As in
many other areas of the Katrina response, however, the magnitude of the demands strained
the EMAC process and revealed limitations in the system. Paperwork burdens proved over-
whelming. Louisiana experienced difficulties processing the volume of incoming resources.
On Wednesday, August 31, the federal National Guard Bureau, which ordinarily serves

a coordinating function within DOD, relieved Louisiana and Mississippi of many of the
bureaucratic responsibilities by making direct requests for available troops to state adjutants
general.

This process quickly resulted in the largest National Guard deployment in U.S. history, with
50,000 troops and supporting equipment arriving from 49 states and four territories within
two weeks. These forces participated in every aspect of emergency response, from medical
care to law enforcement and debris removal, and were considered invaluable by Louisiana
and Mississippi officials.

Although this process successfully deployed a large number of National Guard troops, it did
not proceed efficiently, or according to any pre-existing plan or process. There is, in fact, no
established process for the large-scale, nation-wide deployment of National Guard troops
for civil support. In addition, the deployments of National Guard troops were not coordi-
nated with the federal Northern Command, which was overseeing the large-scale deploy-
ments and operations of the active-duty military (i.e., Regular and activated Reserve forces).

While the NRP has specific procedures for active-duty involvement in natural disasters, the
deployment of these troops raised unforeseen issues and was initially a source of frustration
to Governor Blanco. The Governor directed her adjutant general to secure additional troops
on the day after landfall, but federal and state officials did not coordinate her requests well,
and ground troops didn’t arrive in significant numbers for several days. DOD chose to rely
primarily on the deployment of National Guard troops (versus federal active-duty troops)
pursuant to its declared strategy and because it believed they were best suited to the re-
quired tasks, including performing law enforcement. In addition, the need to resolve com-
mand issues between National Guard and active-duty forces — an issue taken up (but not
resolved) in a face-to-face meeting between President Bush and the Governor on Air Force
One on the Friday after landfall - may have played a role in the timing of active-duty troop
deployments. The issue became moot as the two forces stayed under their separate com-
mands, an arrangement that turned out to work well in this case, thanks to the cooperation
of the respective commanders.

While the large numbers of active-duty troops did not arrive until the end of the first week
following landfall, National Guard troops did, and DOD contributed in other important
ways during that period. Early in the week, DOD ordered its military commanders to
push available assets to the Gulf Coast. They also streamlined their ordinarily bureaucratic
processes for handling FEMA requests for assistance and emphasized movement based on
vocal commands with the paperwork to follow, though some FEMA officials believe that
DOD’s approval process continued to take too long. They provided significant support to
search-and-rescue missions, evacuee airlifts, logistics management of buses arriving in the
state for evacuation, and other matters.
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Toward the end of the week, with its own resources stretched thin, FEMA turned to DOD
to take over logistics for all commodity movements. DOD acceded to the request, and
provided some logistics assistance to FEMA. However, it did not undertake the complete
logistical take-over initially requested by FEMA because that was not needed.

By Tuesday afternoon, the New Orleans Superdome had become overcrowded, leading
officials to turn additional refugees away. Mayor Nagin then decided to open the Morial
Convention Center as a second refuge of last resort inside the city, but did not supply it with
food or water. Moreover, he communicated his decision to open the Convention Center to
state and federal officials poorly, if at all. That failure, in addition to the delay of shipments
due to security concerns and DHS’s own independent lack of awareness of the situation,
contributed to the paucity of food, water, security, and medical care at the Convention
Center, as a population of approximately 19,000 gathered there. Those vital commodities
and services did not arrive until Friday, when the Louisiana National Guard, assisted by
National Guard units from five other states, brought in relief supplies provided by FEMA,
established law and order, and then evacuated the Convention Center on Saturday within
eight hours.

Law Enforcement

Law enforcement outside the Superdome and the Convention Center was a problem, and
was fueled by several contributing factors, including erroneous statements by top city of-
ficials that inflamed the public’s perception of lawlessness in New Orleans.

Without effective law enforcement, real or imagined safety threats interrupted virtually
every aspect of the response. Fearing for their personal safety, medical and search-and-res-
cue teams withdrew from their missions. FEMA and commercial vendors of critical sup-
plies often refused to make deliveries until military escorts could be arranged. In fact, there
was some lawlessness, yet for every actual act there were rumors of dozens more, leading
to widespread and inaccurate reporting that severely complicated a desperate situation.
Unfortunately, local, state, and federal officials did little to stanch this rumor flow. Police
presence on the streets was inadequate, in part because in a matter of hours Katrina turned
the NOPD from protectors of the public to victims of the storm. Nonetheless, most New
Orleans police officers appear to have reported for duty, many setting aside fears about the
safety of their families or the status of their homes.

Even so, the ability of the officers who remained to perform their duties was significantly
hampered by the lack of basic supplies. While supplies such as weapons and ammunition
were lost to flooding, the NOPD leadership did not provide its officers with basic necessities
such as food; nor did the department have logistics in place to handle supplies. Members of
the NOPD also identified the lack of a unified command for this incident as a major prob-
lem; eight members of the command staff were extremely critical of the lack of leadership
from the City’s Office of Emergency Preparedness (OEP). The department’s rank and file
were unfamiliar with both the department’s and the city’s emergency-operations manuals
and other hurricane emergency procedures. Deficiencies in the NOPD’s manual, lack of
training on this manual, lack of familiarity with it, or a combination of the three resulted in
inadequate protection of department resources.

Federal law-enforcement assistance was too slow in coming, in large part because the two
federal departments charged under the NRP with providing such assistance - DHS and the
Department of Justice (DOJ) — had done almost no pre-storm planning. In fact, they failed
to determine even well into the post-landfall period which of the two departments would
assume the lead for federal law enforcement under the NRP. As a result, later in the week, as
federal law-enforcement officers did arrive, some were distracted by a pointless “turf war”
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between DHS and DOJ over which agency was in the lead. In the end, federal assistance was
crucial, but should have arrived much sooner.

Health Care

Safety concerns were only one of numerous challenges faced by health-care providers. There
were numerous other challenges, including the following:

» Medical teams had to triage more than 70,000 rescuees and evacuees and
provide acute care to the sick and wounded. While officials used plans devel-
oped in the Hurricane Pam exercise as a helpful framework for managing this
process, existing emergency-room facilities were overwhelmed by the volume
of patients. Local and state officials quickly set up temporary field hospitals at a
sports arena and a K-Mart in Baton Rouge to supplement hospital capacity.

» New Orleans had a large population of “special-needs patients,” individuals
living at home who required ongoing medical assistance. Before Katrina struck,
the City Health Department activated a plan to establish a care facility for this
population within the Superdome and provided transportation to evacuate
several hundred patients and their caregivers to Baton Rouge. While Super-
dome facilities proved useful in treating special-needs patients who remained
behind, they had to contend with shortages of supplies, physical damage to
the facility necessitating a post-landfall relocation of patients and equipment
to an area adjacent to the Superdome, and a population of more than 20,000
people using the Superdome as a refuge of last resort. Also, FEMA’s Disaster
Medical Assistance Teams (DMATSs) which provide the invaluable resources
of pharmacies and hospital equipment, arrived at the Superdome on the night
following landfall, but left temporarily on Thursday, before the evacuation of
the Superdome’s special-needs population was completed, because of security
concerns.

o In Louisiana, hospitals had to evacuate after landfall on short notice, prin-
cipally due to loss of electrical power. While hospitals had evacuated some of
their patients before landfall, they had retained others thought to be too frail
for transport, and believed that by staying open they would be available to
serve hurricane victims. Their strategy became untenable after landfall when
power was lost, and their backup generators were rendered inoperable by
flooding and fuel shortages. The Louisiana Department of Health and Hospi-
tals (DHH) stepped in to arrange for their evacuation; while successful, it had
to compete with search-and-rescue teams for helicopters and other needed
resources.

» Many nursing homes in and around New Orleans lacked adequate evacua-
tion plans. Although they were required to have plans on file with local govern-
ment, there was no process to ensure that there were sufficient resources to
evacuate all the nursing homes at once, and dozens of patients who were not
evacuated died. When evacuation became necessary, some sent their patients
to the Superdome, where officials, struggling to handle the volume of patients
already there, were obliged to accept still more.

Long-Term Factors Contributed to the Poor Response

Actions taken - and failures to act — well before Katrina struck compounded the problems
resulting from the ineffective leadership that characterized the immediate preparations for
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the hurricane and the post-landfall response. A common theme of these earlier actions is
underfunding emergency preparedness. While the Committee did not examine the con-
flicting political or budget priorities that may have played a role, in many cases the short-
sightedness associated with the underfunding is glaring. Among notable examples are the
following:

o The Louisiana Office of Homeland Security and Emergency Preparedness
(LOHSEP), the state counterpart to FEMA, suffered chronic staffing problems
and employee turnover due to underfunding. LOHSEP’s planning chief also
testified that lack of resources prevented the agency from meeting its schedule
for periodic review and updates of state emergency plans.

o The Office of Emergency Preparedness for New Orleans, a city long known to
be among the nation’s most vulnerable to a catastrophic hurricane, had a staff
of only three. Its police and fire departments, responsible for search-and-res-
cue activities, had five boats and no boats, respectively. In 2004, the city turned
down a request by the NOFD to fund the purchase of six additional boats.

o The Hurricane Pam exercise faced repeated delays due to funding constraints.
It took nearly five years for the federal government to approve the state’s initial
funding request, and the limited funding finally granted necessitated last-min-
ute cutbacks in the scope of the exercise. Follow-up workshops were delayed by
funding shortfalls - some as small as the $15,000 needed for participants’ travel
expenses — that either the state or federal government should have remedied.

o Numerous witnesses testified that FEMA’s budget was far short of what was
needed to accomplish its mission, and that this contributed to FEMA’s failure
to be prepared for a catastrophe. FEMA witnesses also universally pointed out
that the agency has suffered for the last few years from a vacancy rate of 15 to
20 percent (i.e., between 375 to 500 vacant positions in a 2,500-person agency),
including several at key supervisory levels. FEMA sought additional funding
but did not receive it. The Committee found that FEMA’s budget shortages
hindered its preparedness.

The Committee also found that inadequate training in the details of the recently promul-
gated NRP was a contributing factor in shortcomings in the government’s performance.
Louisiana emergency-management officials and National Guardsmen were receiving basic
NRP and Incident Command System (ICS) training two days after the storm hit. Certain
FEMA officials, also, were inadequately trained on the NRP and ICS. Only one large-scale
federal exercise of the NRP took place before Katrina, the DHS’s Top Officials 3 (TOPOFF
3) exercise in April 2005, approximately three months after the NRP was issued. TOPOFF
3, sponsored by DHS, involved responders from all levels of government. A November 2005
report by the DHS Inspector General, echoing the findings of an earlier report by DHS itself
in May 2005, found that the exercise, which involved federal, state and local responders,
“highlighted - at all levels of government - a fundamental lack of understanding for the
principles and protocols set forth in the NRP and [National Incident Management Sys-
tem].” The lack of familiarity with emergency-management principles and plans hampered
the Katrina response.

The Committee also identified significant planning failures that predated Katrina. One

of the most remarkable stories from this investigation is the history of planning for the
100,000 people in New Orleans believed to lack the means to evacuate themselves. Local
and state officials have known since at least 1994 about the need to address this problem.
For its part, the federal government, which knew about this problem for some time, neither
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monitored their planning nor offered assistance. This evacuation problem was not included
in the Hurricane Pam exercise and, during follow-up meetings in the summer of 2005,
New Orleans officials informed counterparts from FEMA, other federal agencies, and the
state preparedness agency that the city was not able to provide for the necessary pre-storm
evacuation, but nothing was done to resolve the issue.

o The City of New Orleans, with primary responsibility for evacuation of its
citizens, had language in its plan stating the city’s intent to assist those who
needed transportation for pre-storm evacuation, but had no actual plan provi-
sions to implement that intent. In late 2004 and 2005, city officials negotiated
contracts with Amtrak, riverboat owners, and others to pre-arrange transpor-
tation alternatives, but received inadequate
support from the City’s Director of Homeland
Security and Emergency Preparedness, and
contracts were not in place when Katrina
struck. As Katrina approached, notwithstand-
ing the city’s evacuation plans on paper, the
best solution New Orleans had for people
without transportation was a private-citizen
volunteer carpool initiative called Operation
Brothers’ Keepers and transit buses taking
people — not out of the city, but to the Super-
dome. While the Superdome provided shelter
from the devastating winds and water, condi-
tions there deteriorated quickly. Katrina’s
“near miss” ripped the covering off the roof,
caused leaking, and knocked out the power,
rendering the plumbing, air conditioning, and
public announcement system totally useless.

o The Louisiana Department of Transportation and Development

(DOTD), whose Secretary had personally accepted departmental responsibility
under the state’s emergency operations plan to arrange for transportation

for evacuation in emergencies, had done nothing to prepare for that responsi-
bility prior to Katrina. While the Secretary attempted to defend his inaction

in a personal appearance before the Committee, the Committee found his ex-
planations rang hollow, and his account of uncommunicated doubts and objec-
tions to state policy disturbing. Had his Department identified available buses
or other means of transport for evacuation within the state in the months before
the hurricane, at a minimum the state would have been prepared to evacuate
people stranded in New Orleans after landfall more quickly than it did.

o FEMA and the U.S. Department of Transportation (DOT), charged under the
NRP with supporting state and local government transportation needs (includ-
ing evacuation) in emergencies, did little to plan for the possibility that they
would be called on to assist with post-landfall evacuation needs, despite being
on notice for over a month before Katrina hit that the state and local govern-
ments needed more buses and drivers — and being on notice for years that tens
of thousands of people would have no means to evacuate.
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« Though much attention had been paid to address-
ing communications shortfalls, efforts to address
interoperability — as well as simply operability — were
inadequate. There was little advance preparation for
responders operating in an area with no power and
where virtually all forms of pre-existing communica-
tions were destroyed. And while satellite phones were
available to some, either they did not function properly
or officials were not trained to use these relatively com-
plex devices. Moreover, the National Communications
System, the DHS agency primarily responsible under
the NRP for providing communications support to first
responders during disasters, had no plans to do so.

These planning failures would have been of far less conse-
quence had the system of levees built to protect New Orleans
from flooding stayed intact, as they had in most prior hur-
ricanes. But they did not, and the resulting inundation was
catastrophic. The levee failures themselves turned out to have
roots long predating Katrina as well. While several engineer-
ing analyses continue, the Committee found deeply disturbing
evidence of flaws in the design and construction of the levees.
For instance, two major drainage canals - the 17th Street and
London Avenue Canals - failed at their foundations, prior to
their flood walls being met with the water heights for which
they were designed to protect central New Orleans.

Moreover, the greater metropolitan New Orleans area was
literally riddled with levee breaches caused by massive overtop-
ping and scouring of levees that were not “armored,” or prop-
erly designed, to guard against the cascading waters that would
inevitably accompany a storm of the magnitude of Hurricane
Katrina. The Committee also discovered that the inspection-
and-maintenance regime in place to ensure that the levees,
floodwalls, and other structures built to protect the residents
of the greater New Orleans area was in no way commensurate
with the risk posed to these persons and their property.

Equally troubling was the revelation of serious disagreement
- still unresolved months after Katrina — among officials of sev- Taking refuge on an Interstate
eral government entities over who had responsibility, and when, for key levee issues including island, Louisiana
emergency response and levee repair. Such conflicts prevented any meaningful emergency FEMA
plans from being put in place and, at the time of Katrina, none of the relevant government

agencies had a plan for responding to a levee breach. While the deadly waters continued to

pour into the heart of the city after the hurricane had passed, the very government agencies

that were supposed to work together to protect the city from such a catastrophe not only ini-

tially disagreed about whose responsibility it was to repair the levee breaches, but disagreed as

to how the repairs should be conducted. Sadly, due to the lack of foresight and overall coordi-

nation prior to the storm, such conflicts existed as the waters of Lake Pontchartrain continued

to fill central New Orleans.
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Waste, Fraud, and Abuse

Besides overwhelming many government emergency-response capabilities, Katrina severely
affected the government’s ability to properly track and verify its costs when it contracted for
disaster relief goods and services. While the Committee did not specifically include this is-
sue in its investigation, the Committee became aware of wasteful, and sometimes fraudulent
and abusive spending practices, and held two hearings on the subject.

It takes money to prepare, respond, and recover from a disaster, and typically the bigger the
disaster, the more money it takes. As of March 8, 2006, the federal government had com-
mitted $88 billion to the response, recovery, and rebuilding efforts. Unfortunately, not all
of this money has been wisely spent. Precious taxpayer dollars have been lost due to waste,
fraud, and abuse.

Among the problems that have come to the Committee’s attention are FEMA’s lack of
financial controls, failures to ensure eligibility of individuals receiving disaster-related as-
sistance, and poor contracting practices, including the use of no-bid contracts. A notable
example of the resulting wastefulness was FEMA’s purchase of 25,000 manufactured homes
that are virtually useless because FEMA’s own regulations prohibit their installation in a
flood plain. In a similar vein, FEMA’s lack of controls in dealing with hotels providing tem-
porary housing for evacuees resulted in instances where hotels charged for empty rooms;
individuals held multiple rooms; hotel rooms were used as storage units for personal goods;
individuals stayed at resorts; and hotels charged rates as high as $400 per night.

Recommendations: A New National
Emergency-Management System for the 215" Century

The Committee’s Report sets out seven core recommendations together with a series of sup-
porting tactical recommendations, all designed to make the nation’s emergency-prepared-
ness and response system strong, agile, effective, and robust.

Hurricane Katrina exposed flaws in the structure of FEMA and DHS that are too substantial
to mend. Our first core recommendation is to abolish FEMA and replace it with a stron-
ger, more capable structure, to be known as the National Preparedness and Response Au-
thority (NPRA). To take full advantage of the substantial range of resources DHS has at its
disposal, NPRA will remain within DHS. Its Director would be assured of having sufficient
access and clout by having the rank of Deputy Secretary, and having a direct line of commu-
nication to the President during catastrophes. The Director would also serve as the Advisor
to the President for national emergency management, in a manner akin to the Chairman of
the Joint Chiefs of Staff. To ensure capable and qualified leadership, senior NPRA officials
would be selected from the ranks of professionals with experience in crisis management,

in addition to substantial management and leadership experience, whether in the public,
private, or non-profit sector.

Our second core recommendation is to endow the new organization with the full range of
responsibilities that are core to preparing for and responding to disasters. These include
the four central functions of comprehensive emergency management — mitigation, pre-
paredness, response, and recovery — which need to be integrated. In addition, NPRA would
adopt an “all-hazards plus” strategy for preparedness. In preparing our nation to respond to
terrorist attacks and natural disasters, NPRA must focus on building those common capa-
bilities - for example survivable, interoperable communications and evacuation plans - that
are necessary regardless of the incident. At the same time, it must not neglect to build those
unique capabilities - like mass decontamination in the case of a radiological attack or water



Hurricane Katrina: A Nation Still Uprepared

search and rescue in the case of flooding - that will be needed for particular types of inci-
dents. NPRA’s mandate should also include overseeing protection of critical infrastructure,
such as energy facilities and telecommunications systems, both to protect such infrastruc-
ture from harm and to ensure that such infrastructure is restored as quickly as possible after
a natural disaster or terrorist attack.

Our third core recommendation is to enhance regional operations to provide better coordi-
nation between federal agencies and the states and establish regional strike teams. Regional
offices should be adequately staffed, with representation from federal agencies outside DHS
that are likely to be called on to respond to a significant disaster in the region. They should
provide coordination and assist in planning, training, and exercising of emergency-prepared-
ness and response activities; work with states to ensure that grant funds are spent most ef-
fectively; coordinate and develop inter-state agreements; enhance coordination with non-gov-
ernmental organizations and the private sector; and provide personnel and assets, in the form
of Strike Teams, to be the federal government’s first line of response to a disaster.

The Strike Teams would consist of, at a minimum, a designated Federal Coordinating Of-
ficer (FCO); personnel trained in incident management, public affairs, relief and recovery,
and communications support; a Defense Coordinating Officer (DCO); and liaisons to other
federal agencies. These regional Strike Teams should coordinate their training and exer-
cises with the state and local officials and the private sector entities they will support when
disasters occur.

Our fourth core recommendation is to build a true, government-wide operations center
to provide enhanced situational awareness and manage interagency coordination in a
disaster. Currently, there is a multiplicity of interagency coordinating structures, with over-
lapping missions, that attempt to facilitate an integrated federal response. Three of these
structures — the Homeland Security Operations Center (HSOC), the National Response
Coordination Center (NRCC), and the Interagency Incident Management Group (IIMG)

- should be consolidated into a single, integrated entity — a new National Operations Center
(NOC). The NOC would include representatives of all relevant federal agencies, and should
provide for one clearly defined, emergency-management line of communication from the
states to the federal government, and from the federal government to the states. It would
also include a strong analytic team capable of sorting through and assessing information
and determining which pieces would become part of the common operating picture.

To improve its performance in future disasters, the NOC should establish clear protocols
and procedures to ensure that reports are received and reviewed at appropriate levels and in
a timely manner. When there is notice of a potential major disaster, the NOC should imple-
ment plans, including one for obtaining information from DOD, for obtaining post-disaster
situational awareness, including identifying sources of information and data particular to
the region in which the disaster may occur and, where appropriate, bringing in individuals
with particular knowledge or expertise about that region.

Our fifth core recommendation is to renew and sustain commitments at all levels of gov-
ernment to the nation’s emergency core management system. FEMA emergency-response
teams have been reduced substantially in size, are inadequately equipped, and training for
these teams has been all but eliminated. If the federal government is to improve its per-
formance and be prepared to respond effectively to the next disaster, we must give NPRA

— and the other federal agencies with central responsibilities under the NRP - the necessary
resources to accomplish this. We must fund NPRA commensurate with the significance of
its mission and ensure that those funds are well spent. To be full partners in the national
preparedness effort, states, and localities will need additional resources as well.
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The Administration and DHS must also ensure that federal leaders of all agencies with

an emergency-support role understand their key responsibilities under the NRP and the
resources they need to effectively carry out the comprehensive planning required, while also
training and exercising on NIMS, NRP, and other operational plans. To fully integrate state
and local officials into the system, there should be established an advisory council to NPRA
made up of state and local officials and first responders. The advisory council should play
an integral role in ensuring that the full range of activities of the new organization - includ-
ing developing response plans, conducting training and exercises, formulating preparedness
goals, effectively managing grants and other resources — are done in full consultation and
coordination with, and take into account the needs and priorities of, states and localities.

DHS and the NPRA should more fully integrate the private and nonprofit sectors into their
planning and preparedness initiatives. Among other things, they should designate specific
individuals at the national and regional levels to work directly with private-sector organiza-
tions. Where appropriate, private-sector representatives should also be included in plan-
ning, training, and exercises.

Our sixth core recommendation is to strengthen the underpinning of the nation’s re-
sponse to disasters and catastrophes. Despite their shortcomings and imperfections, the
NRP and National Incident Management System (NIMS), including the Emergency Sup-
port Function (ESF) structure currently represent the best approach available to respond to
multi-agency, multi-jurisdictional emergencies. Federal, state, and local officials and other
responders must commit to supporting the NRP and NIMS and working together to im-
prove the performance of the national emergency management system. We must undertake
further refinements of the NRP and NIMS, develop operational plans, and engage in train-
ing and exercises to ensure that everyone involved in disaster response understands them
and is prepared to carry them out. In particular, the NRP should be strengthened to make
the unity of effort concept very clear, so that everyone understands the concept and their
roles in establishing unity, and there should be clarification of the importance of integrating
agencies with ESF responsibilities into the ICS, rather than their operating in “stovepipes.”

The roles and responsibilities of the Principal Federal Official (PFO) and FCO overlap, and
were a source of confusion during Hurricane Katrina. The Stafford Act should be amended
to clarify the roles and responsibilities of the FCO, and the NRP should be revised to
eliminate the PFO position for Stafford Act-declared emergencies and disasters. It should
also be amended to ensure that the Act addresses response to all disasters and catastrophes,
whether natural or man-made.

Our seventh core recommendation is to improve the nation’s capacity to respond to cata-
strophic events. DHS should ensure that the Catastrophic Incident Annex (CIA) is fully
understood by the federal departments and agencies with responsibilities associated with it.
The Catastrophic Incident Supplement (CIS) should be completed and published, and the
supporting operational plans for departments and agencies with responsibilities under the CIA
should be completed. These plans should be reviewed and coordinated with the states, and on a
regional basis, to ensure they are understood, trained and exercised prior to an emergency.

DHS must also develop the national capabilities - especially surge capacity — it needs to
respond to catastrophic disasters, ensuring it has sufficient full-time staff, response teams,
contracting personnel, and adequately trained and sufficiently staffed reserve corps to ramp
up capabilities, as needed. These capabilities must be scalable so that NPRA can draw on the
appropriate resources from supporting ESF agencies to respond to a disaster irrespective of
cause, size, or complexity.



Hurricane Katrina: A Nation Still Uprepared

Conclusion

The Committee’s Report can do justice neither to the human suffering endured during
and after Katrina nor to the dimensions of the response. As to the latter, we have identified
many successes and many failures; no doubt there are others in both categories we have
missed. The Committee shares the view expressed by President Bush shortly after Katrina
that our nation can do better.

Avoiding past mistakes will not suffice. Our leadership and systems must be prepared for
catastrophes we know will be unlike Katrina, whether due to natural causes or terrorism. The
Committee hopes to help meet that goal through the recommendations in this Report, be-
cause almost exactly four years after 9/11, Katrina showed that the nation is still unprepared.

Ruins of apartment building,
Long Beach, MS

Denton Herring photo
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Introduction

southern Louisiana, changing American history. Since September 11, 2001, when two

American cities suffered devastating attacks, the United States had been working to
better protect itself. Almost four years and billions of dollars later, Katrina destroyed an en-
tire region, killing more than 1,500, leaving hundreds of thousands homeless, and ravaging
one of America’s most storied cities.

I n the early morning of Monday, August 29, 2005, Hurricane Katrina came ashore in

Katrina revealed that this country remains ill-prepared to respond to a catastrophe. More
should have been done to prepare before the storm and to mitigate the suffering that fol-
lowed: more to save lives; more to evacuate the most vulnerable citizens; more to move the
victims to safety earlier; more to get aid to affected areas sooner.

Before the storm, government planning was incomplete and preparation was often ineffec-
tive, inadequate, or both. Afterward, government responses were often tentative, bureau-
cratic, or inert. These failures resulted in unnecessary suffering.

Katrina’s damage unnerved even hardened search-and-rescue professionals. “Federal Urban
Search and Rescue teams that had been to earthquakes in California, 9/11, Oklahoma City, I
mean, extremely knowledgeable professionals, and even they said they hadn’t seen a disaster
area that large,” Jim Brinson of the Mississippi Office of Homeland Security recalled. “9/11
was blocks. [Here] we were talking miles after miles after miles of complete devastation.”

Hurricane Katrina laid waste to 90,000 square miles of land, an area the size of the United
Kingdom. At its fiercest, the storm extended for 460 miles, nearly the distance from Kansas
City to Dallas. As the Mississippi Gulf Coast’s Sun-Herald pointed out, “the world’s fastest
river rapids move at about 10 to 12 feet per second,” challenging even experienced athletes
protected by kayaks and life jackets. At about only a third of its strength, Katrina’s storm
surge — the swell of water snowballed by a storm approaching shore - “could have been
moving as fast as 16 feet per second.”

Though Katrina made landfall as a Category 3 storm (on the 1-5 Saffir-Simpson scale), it
had begun driving its storm surge in the Gulf of Mexico when it was a Category 5. As a
result, Katrina brought ashore surge that reached as high as 27 feet above normal sea levels
in Mississippi and between 18 and 25 feet in Louisiana. By contrast, New Orleans had no
levees or flood walls higher than 17 feet. Though levees had begun to breach as early as
landfall, overtopping of the levees may have caused an equal amount of damage.

Citizens and government officials alike knew that it was only a matter of time before a hur-
ricane inundated the Gulf Coast — especially New Orleans, which lies as much as 10 feet
below sea level, and continues to sink an inch every three years. (Meanwhile, wave-slowing
marshlands and barrier islands in coastal Louisiana erode by 10 square miles a year - losing
the area of a football field every 30 minutes — due to flood-control constraints on the Missis-
sippi River, which prevent it from depositing sediments to replenish the subsiding soils.)

For years, meteorologists, emergency-management, and government officials had referred
to it, simply, as the “New Orleans scenario.” In 1965, Hurricane Betsy, also a Category 3,
had provided a preview of Katrina when, in the memorable words of Louisiana’s then-U.S.
Senator Russell Long, it “picked up the lake [Pontchartrain] ... and put it inside New Or-
leans and Jefferson Parish.” When Hurricane Andrew leveled parts of south Florida in 1992,
Robert Sheets, Ph.D., then head of the National Weather Service, reminded Congressional
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investigators that the country had actually been lucky - for a while afterward, the storm
looked like it was making its way toward New Orleans.

“People think Andrew was the big one,” he told the Committee on Governmental Affairs,
as it was then named, in 1993. Andrew had come “within a gnat’s eyelash of being our
nightmare and the big one,” he went on. Sheets displayed a computer projection of what
Andrew’s storm surge would have done had the hurricane’s track shifted slightly and hit
New Orleans directly. It showed the hurricane whipping the waters of Lake Borgne, on the
eastern side of the city, and Lake Pontchartrain, on the northern edge of the city, over the
city’s levees. Katrina would follow this very pattern 12 years later. “The city will be under 20
feet of water,” Sheets predicted.

In 1998, Hurricane Georges narrowly missed New Orleans, striking Mississippi and Ala-

bama instead. Roused by the close call, local emergency-management planners began to

seek federal funding for a massive exercise to consider the potential impact of a direct strike
on New Orleans by a slow-moving - and,

therefore, more damaging, by virtue of its
longer duration — Category 3 hurricane.
That funding did not arrive for five years.
The effort, known as the Hurricane Pam
exercise, finally began in 2004, and tried

to address the consequences of a Katrina-
like hurricane as developed by government
scientists and emergency-management
officials and contractors: Widespread flood-
ing; 67,000 dead; 200,000 to 300,000 in need
of evacuation after landfall, and hundreds of
thousands displaced in need of shelter, ex-
ceeding state and local capabilities; hospitals
and nursing homes overcrowded and short
on critical resources; and incapacitated first
responders. Sadly, Katrina proved many of
these predictions true.

Katrina formed on August 23, 2005, 200
miles southeast of the Bahamas. Within
24 hours, it had been designated Tropical
Storm Katrina by the National Hurricane
Center. Two days later, it became a Cat-
egory 1 hurricane, just two hours before
striking the Florida coast between Fort
Lauderdale and Miami. By early afternoon
on Friday, August 26, Max Mayfield, the
director of the National Hurricane Center,
and fellow forecasters in the Miami headquarters and regional offices throughout the Gulf
Coast believed Katrina might be heading toward New Orleans.

Mayfield called his friend Walter Maestri, Ph.D., the emergency-preparedness director of

Jefferson Parish, on the western edge of New Orleans. “This is it,” Maestri recalled Mayfield
saying. “This is what we’ve been talking about all of these years. It’s a 30-90 storm,” Maestri
said Mayfield told him. “That’s the longitude and latitude of the city of New Orleans,” Mae-
stri explained. Beginning with that phone call, Mayfield and other forecasters embarked on
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a round of urgent communications with lo-
cal, state, and federal officials to alert them to
the encroaching threat.

Ordinary citizens, as well as their leaders in
local, state, and federal government knew
that Katrina was coming. But few could
imagine the impact. By the time Katrina
subsided, it had taken with it the Gulf Coast
as its 9.5 million residents knew it.

“You could easily identify what building

east of you was [floating] by,” recalled D. J.
Ziegler, the Gulfport, Mississippi, harbor-
master, who weathered the storm at a park-
ing garage not far from shore. “You could
see church pews and knew what church it
was and you could see doors from the motels
with room numbers on it.”

Katrina carried away not only police cruisers
and homes, but also the instruments of daily
life. “All our medical records, all the legal
documents,” Lynn Christiansen, a housewife
in St. Bernard Parish, recounted. “My safety
deposit was under water for three weeks.”

As Jim Brinson, of the Mississippi Office

of Homeland Security, traveled toward the
coast from his headquarters in Jackson short-
ly after the storm, he encountered scenes of
near-apocalyptic destruction and bewilder-
ment. “Going down [Route] 49 and seeing all
these people just dazed and confused - you
know, I've been to bad areas all over the
world in the military; I've seen, you know,
entire cities that have been bombed out ...
and these folks are just dazed. ... They're
trying to get anything and everything they
possibly can. ... The further south we went,
the worse and worse it got.”

Katrina turned first responders - police,
medical personnel, etc. — into some of the
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storm’s first victims. As the storm pummeled New Orleans, some 80 police officers - 5 6A0
percent of the city’s force — were stranded at home, according to Warren Riley, then Deputy

Superintendent of the New Orleans Police Department (NOPD). In New Orleans East, Riley

said, an officer named Chris Abbott moved to the attic of his home to avoid the rising water,

but it continued to climb. Abbott tried to break his way out, but couldn’t. In desperation,

he attempted to raise colleagues on his police radio even though the storm had knocked out

most of the region’s communications network.

Abbott lucked out, eventually reaching Captain Jimmy Scott, one of the city’s eight district

commanders. Captain Scott asked if Abbott had his service weapon and advised him to fire

23

rounds through the base of the attic vent until he could knock it out. Abbott agreed to try,
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but then communication ceased. Officers listening in on the conversation called for him,
but there was no reply. Finally, five minutes later, Abbott’s voice broke through the air:
“I'm halfway out, and I'm going to make it!” The water had been chest-high when he finally
scrambled onto his roof, where he was rescued.

Even headquarters could do little. At 7 a.m. on Monday, August 29, just 50 minutes after
the storm had made landfall in Plaquemines Parish, southeast of New Orleans, Deputy
Superintendent Riley visited the communication section of the department’s emergency
operations center. “Almost every dispatcher and 911 operator was crying,” he recalled. “I
did not know that only moments earlier, the Industrial Street Canal levee breached and had
an almost 200-yard opening and water was now pouring into the Lower Ninth Ward. ... It
went from nothing to as high as 14 feet within 23 minutes. We had 600 911 calls within the
first 23 minutes. ... But [the 911 dispatchers and operators] were powerless to assist. ... We
still had sustained winds in excess of 100 miles per hour.”

Similar calls were arriving at the fire department office in St. Bernard Parish, in eastern
New Orleans, from where Larry Ingargiola, the Parish Director of Homeland Security and
Emergency Preparedness, was operating a makeshift response center with his wife and his
secretary. “I am in the attic, I have my child with me in my attic, I need somebody to come
get me out,” he recalled a typical plea. “And they are crying. Let me tell you, it got to the
point where my secretary and wife couldn’t answer the phones anymore. ... We knew that
the majority of these people we are talking to now were going to die and we were the last
people they were talking to. There was nothing we could do. Nothing physically possible for
us to do.”

Most of the people in the area, civilians and officials alike, could talk to no one at all. Tele-
phone lines were down. Switching stations were flooded. Radio and cell-phone towers had
been knocked out. Some emergency personnel had to rely on runners to relay messages. As
Mississippi Governor Haley Barbour described it, “My head of the National Guard might as
well been a Civil War general for the first two or three days, because he could only find out
what was going on by sending somebody.”

On Saturday, a day before New Orleans Mayor Ray Nagin would order the first mandatory
evacuation of New Orleans in the city’s history, city residents had begun to evacuate using

a system known as contraflow, which converts incoming highway lanes to outbound to
expedite evacuation. More than a million residents of southeastern Louisiana left the area

in just over 24 hours, a marked improvement over the 12-15 hour bottlenecks that stalled
the evacuation before Hurricane Ivan in 2004. Those delays, coupled with the fact that Ivan
- initially a Category 5 storm that came within 135 miles of New Orleans — banked eastward
at the last moment, persuaded some to remain behind this time.

Gulf Coast residents call it “hurricane roulette.” Some who had endured 1969’s Category 5
Hurricane Camille, the region’s benchmark for catastrophic storms, thought that no other
storm could come close. But Katrina ended lifetimes of successful storm-dodging. Jeff Elder,
an insurance rep, had ridden out 20 years of hurricanes with his family in a two-story,
wood-frame home three miles north of the Biloxi, Mississippi, beachfront and 14 feet above
sea level. “The eye of Hurricane Georges passed directly over our home,” he wrote in an
e-mail, “and, while the bay [just south of the Elders’ home] rose to a level of about ten feet
above normal, the water never reached our property. In fact, during Hurricane Camille...
the water in Back Bay only rose to a level approximately 12 feet above normal.” By early
afternoon on Monday, August 29, the day Katrina made landfall, the Elders had six feet of
water in their living room.
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As Biloxi city spokesman Vincent Creel said of Hurricane Camille survivors lulled into a
false sense of security, Camille killed more people in 2005 than it did in 1969.

In many cases, however, hubris or miscalculation had nothing to do with why some stayed
behind. Katrina struck in the very last days of August, when those living check-to-check
were running out of their bi-weekly or monthly allotments. Tens of thousands didn’t have
cars. Even many who did may not have been able to shoulder the costs of evacuation; the
average cost for three days for a family of four, including lodging, food, and transportation,
could easily exceed a thousand dollars, according to an analysis of Hurricane Ivan prepared
for the Federal Emergency Management Agency (FEMA). For the poor of neighborhoods
like the Lower Ninth Ward, one of the city’s lowest-lying areas, this was an impossible sum,
though they had an alternative in the Superdome, the city’s “refuge of last resort.”

Nearly 100,000 New Orleanians either couldn’t or didn’t comply with Mayor Nagin’s evacu-
ation order. The city had no plan for evacuating them, and the Louisiana Department of
Transportation and Development, the state agency responsible for transportation during a
disaster, had done nothing by the time of landfall. New Orleans’ enterprising health depart-
ment director, Dr. Kevin Stephens, had begun negotiating agreements with several trans-
portation agencies, but they remained incomplete at the time of landfall. Federal officials,
who had participated in the Hurricane Pam exercise and knew that state and local authori-
ties would need evacuation help, had no plans in place, either.

Witnesses' locations, Mississippi
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Bobbie Moreau, a legal secretary in Nairn, a small town in Plaquemines Parish, stayed at
home because she didn’t have the means to evacuate. She was with her daughter Tasha and
Tasha’s four-month-old daughter, who was born prematurely and required a heart monitor.
Moreau woke up at 4 a.m. on Monday, just as the wind and storm surge preceding Katrina’s
eye were reaching shore. “The pressure was so bad in the house, I opened a crack in the
living room window,” she recalled. When she walked into the den, she saw water pour-

ing through the grout in the marble tile that lined a part of the wall. By the time she had
climbed to the second floor, the water had risen halfway up the stairs. Moreau could see her
living-room furniture floating.

“I shut the door upstairs, I guess thinking I could shut the water out,” she said. “From then
on, it was a nightmare. I held the baby at the foot of the bed fanning her. The pressure was
awful; we thought the windows were going to pop. We got on our knees and prayed and
begged God to save us. Then I felt the water under me on the second floor. ... I got up and
walked to the window and the water was right under the window. My legs felt like Jell-O, I
staggered. My daughter screamed, ‘Mama, what’s wrong?’ I knew at that moment we were
going to die.”

But “in an instant, survival kicked in.” Moreau tore the canopy from the bed and tied knots
so that she and Tasha could hold on to each other. She used a belt to create a makeshift

life jacket for the baby. With the water halfway up the bed, they climbed out onto the roof,
managing to take along Moreau’s three dogs. “The eye of the hurricane was on us,” Moreau
recalled. “I told my daughter, you will have to swim and get a boat, I am too weak. She said,
‘Mama, I'm scared.” There was dead animals floating by, snakes, debris, oil. I told her, “‘We
will die if you don’t.” She handed me the baby and slipped into the water. ... Then I lost
sight of her and called and called because the wind was picking up. And then I knew it was
the eye. Nothing but silence. I thought she had drowned. I was crying and praying. And
then I heard an outboard motor start up. And I knew she was alive.

“Where she pulled [up] the boat, the power lines to the house was between us,” Moreau
continued. “I had to drop the baby through the power lines to her and the dogs and then
myself. By then, the wind was so hard, we could not control the boat with the motors. ...
We came to a stop in the top of some little trees. We huddled under the steering wheel with
the baby because a window was broke out of the cabin. We stayed there for about 6-7 hours.
The wind would almost turn the boat over and we sang and prayed. ... It was so weird. Felt
like we were the only people left in the world, everything covered by water.”

Around the same time, at Hancock Medical Center in Bay St. Louis, Mississippi, the first
floor was beginning to flood. Patients would have to be moved upstairs. Staffers managed to
use the elevator to move a 600-pound, non-ambulatory patient to safety before flood waters
damaged the hospital generators. Physicians and service staff carried the remaining patients
upstairs on their backs. The first floor quickly filled with three feet of water, disabling and
washing away equipment.

The Hancock staff had considered evacuating its 34 patients, but eventually decided to
“shelter in place.” In the past, patients had deteriorated and even died while languishing in
evacuation gridlock, some of it in response to storm warnings that turned out to be false
alarms. But few hospitals had the resources to withstand the assault of a storm like Katrina,
and, as the Hurricane Pam exercise predicted, became victims themselves. State govern-
ments had failed to address the problem prior to the storm. In Louisiana, the Department of
Health and Hospitals required nursing homes to have evacuation plans, but did not require
the institutions to actually follow them.
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On the second floor of Hancock, patients were treated in the hall, as wind and rain pre-
vented the use of patient rooms. Because the water pumps failed, staff had to use buckets of
water to flush toilets. Maintenance staff hung multi-colored emergency glow-lights to mark
the way down corridors and stairwells. Because communications were down, no one knew
whether their loved ones had made it.

Forty miles away, at Ocean Springs Hospital, physicians struggled with dwindling supplies
and an increasing number of patients. “We couldn’t sterilize anything because there was

no power,” said Dr. Bill Passarelli, a cardiologist who was on duty as Katrina came ashore.
“There were only like two surgical packets left. So unless somebody was absolutely going to
die, you weren’t going to surgery.”

“It got so hot that the laboratory computers had to be shut down to prevent them from
overheating,” Dr. Passarelli’s colleague and friend Dr. Jeff Bass, an emergency-room doctor,
recalled. “We were able to do only extremely basic lab tests. I could not even get a basic test
of kidney function.” The first fatalities arrived at around 5 p.m., before the wind had died
down. “A friend who was a police officer told me that every bayou and every waterway had
bodies in them, and that they were pulling bodies from the trees. ... Our morgue only holds
two people. We had living people to worry about. At about 6 o’clock I wrote on [a wipe
board facing the emergency room door] ‘DON’T BRING US ANY MORE DEAD BODIES.
WE DON'T HAVE ENOUGH ROOM FOR THE LIVING PEOPLE.”

“I had always dreamed of working for Doctors Without Borders and going to a Third World
country right after a disaster,” Dr. Bass said. “Never in my wildest dreams did I think I
would experience that without leaving my home.”

At Hancock, survivors who had injured themselves clinging to trees or breaking out of their
attics were also beginning to trickle in, many after walking for miles, others on makeshift
stretchers, as ambulances had been washed away. Staff treated 850 new patients during the
next 48 hours. Though a Hancock medical specialist had e-mailed the director of the Na-
tional Disaster Medical System less than 24 hours after landfall that county authorities were
“pulling bodies from trees,” a federal Disaster Medical Assistance Team did not arrive until
Wednesday evening. It had been pre-staged in Mempbhis, Tennessee, 350 miles away. Han-
cock general surgeon Brian Anthony repaired a man’s severed radial artery while a scrub
tech held a flashlight overhead. Coast Guard helicopters refueling between rescues airlifted
critical patients to fully functional hospitals further inland.

The Coast Guard performed heroically during Katrina, rescuing more than half of the
60,000 survivors who were stranded by the storm. (The Louisiana Department of Wildlife
& Fisheries, the state’s lead agency for search-and-rescue, similarly distinguished itself,
rescuing much of the rest.) Coast Guard rescue swimmer Sara Faulkner’s first rescue was in
East New Orleans: “My first hoist was down to the second story of [an] apartment building.
And they handed me their baby like it was nothing, you know. ... And I was so terrified for
that baby, of him starting to squirm or wiggle, you know, for not knowing any better. And
making it hard for me to hold him because the rescue, the quick strap is too small for him
and he didn’t fit, so you just have to hold him in your arms. And I'm already two stories up
and I have to go up a hundred feet, you know, on a cable. I was holding on to him so tight,
I had to check him to make sure I wasn’t crushing him ’cause, you know, I was just holding
on to him so tight. And, uh, he was fine. I don’t even think he was scared. I think he was too
young to be scared. But the flight mech[anic] said when I came out from underneath the
roof that he got chills because his son was about that same size, same age, so. ... That, uh,
that was bad, that one, but then I did three more and they weren’t as bad as that one, but,
um, I don’t think T'll forget that first baby.”
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Another typical rescue took place several days later in Gentilly, in north-central New
Orleans. Coast Guard rescuer Bill Dunbar was leaving to refuel when an older man flagged
him down. “This guy was 86 years old and had climbed up... two 17-rung straight-up lad-
ders after being without water for three or four days,” Dunbar recalled. And he’s laughing,
he’s in [a] good mood. I thought he was delirious.” Back at the Coast Guard station, the
man asked Dunbar to call his son Jeff, who was a Marine. “So I
dialed the phone number and I asked for Jeff and he says, “Yeah,
who’s this?” and I say, ‘Well, my name is Lieutenant Bill Dunbar
and I'm calling from the Coast Guard. We just saved your father.
We just pulled him off a roof.” And the guy broke down crying.
And I got a little weepy, ’cause, you know, after that you're a little
tired. He said that every day of ... 26 years in the Marine Corps
was worth that one moment knowing that his Dad was alright.
So we put a little money in his dad’s wallet, put some food in his
pockets, and we flew him out to Armstrong [Airport] and put
him with a doctor. And the doctor said that he’d make sure he
got to Houston where his son was coming to meet him to take
him home.”

But the Coast Guard’s first Katrina rescue, at 2:50 p.m. on the
day of landfall, came in response to “a Mayday from a frantic
woman saying that her and her daughter ... and her grand-
child were stuck on a small boat in the middle of the city of Port
Sulphur.” It was Bobbie Moreau, who had managed to use the
radio in the boat her daughter had found to summon the Coast
Guard. A direct hoist was impossible because the boat was under
trees, so rescue swimmer Laurence Nettles was lowered into the
water by the side of the boat. A Coast Guard video of the rescue
records what happened next:

Pilot: You want me to come to the right?

Nettles: No, hold position. ... On deck, picking up slack,
waiting for the survivor to get in basket. Hold position.
Woman and baby are getting in the basket. Ready for
pickup. Picking up slack. Start taking the load. ... Clear
vessel, clear back to the left.

Pilot: Okay, I can move it to the right, if I can.

Nettles: Roger, that’s fine. ... Basket’s coming up ...
basket’s halfway up. ... Roger, she’s got a dog with her,
too. [Pause]

Pilot: That’s fine. Let her bring the dog, it’s fine.

As for many survivors of Katrina, the rescue hardly brought Moreau’s ordeal to a close. The
Coast Guard crew dropped off her and her family at West Jefferson Hospital in Jefferson
Parish. “Barefoot, no purse, no money, no shoes,” Moreau recalled. “My daughter went in
with the baby. I sat on the curb crying.” Soon, they were moved to a shelter. “There was over
100 people in one room. The heat was incredible, could not go outside with the baby for
mosquitoes. We fanned her all night.” Moreau appealed to a National Guardsman, but she
said he told her they would be at the shelter for another week. “My daughter said, ‘T am not
going to let my baby die. We are going to walk out of here and get help.”
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According to Moreau, Jefferson Police tried to prevent her from leaving, presumably for her
safety, but “I said, ‘Do what you want to do, I have nothing left anyway.” Moreau and her
family snuck out when the police were distracted by a scuffle and hitched a ride to West-
wego, on the west bank of the Mississippi River, where a friend lived. He had evacuated. “I
broke into his house, cooled the baby off, we took a shower and ate can food,” Moreau said.
“He had left his truck in the driveway. ... [It] had no gas in it, and there was nowhere to buy
gas, so I siphoned gas out of his boat, two gallons at a time, and put [it] into his truck. I left
him a letter with my nephew’s phone number [in Arkansas]. The only clothes he had that
would fit us was boxer shorts and t-shirt, so that is what we left in. ... We went across the
Sunshine Bridge [across the Mississippi River], got to Prairieville, and my nephew picked us
up. We had a hard time since then, but we made it.”

In the Lower Ninth Ward, Reverend Leonard Lucas of Light City Church was trying to
persuade dazed survivors to leave their homes. Parts of the neighborhood had flooded to
the rooftops after weak levees on its west side gave way in two spots to water from Lake
Borgne rushing down the Mississippi River Gulf Outlet. “We went house to house telling
people they had to leave,” Reverend Lucas recalled. “They kept coming and coming and
coming. People were leaving everything and only taking a packed bag and their kids. Some
people had pets and wouldn’t leave them. I don’t know how many people told me that their
pet ‘was all they had.” We kept telling everyone to go to Stallings Park in the Upper Ninth
[west of the Lower Ninth, across the Industrial Canal]. It was a steady flow of people march-
ing like zombies to the park.” The less fortunate who were stranded on rooftops sometimes
remained there for days awaiting rescue.

Some of the rescues were performed by volunteers who came to help in the wake of the
storm. The assistance was unorganized and frustrated authorities trying to streamline
response. Groups of volunteers in civilian clothes converged, frequently armed and with-
out coordination, on the same areas of a sometimes lawless city, adding to the tension. But
they also performed an invaluable service. Among them was Jeohn Favors, an emergency
management technician (EMT) from Franklin, an hour west of New Orleans, who joined a
group of fellow firefighters and police heading to the city.

“The first five minutes into New Orleans, someone came out and asked for a medic,” he
recalled. “[We] rode up to the water’s edge and then waded through water till we got to the
boat. A R[egistered] N[urse] ... had just finished delivering a baby. The girl was 16 years
old, had been taken off her roof, and was having her first child and actually delivered in the
boat. The nurse had just cut the umbilical cord, and they handed me the baby to check it
out. It was my first delivery.”

Favors’s crew hotwired empty boats, rescuing 350 people from rooftops by the end of the
day. By his account, they were the first rescuers in Lakeview, a neighborhood in western
New Orleans. They traveled through water riddled with six-foot plumes of flames rising
from what must have been gas leaks. Power lines — some still active - hung above the water;
beneath, submerged obstructions threatened to puncture the boats.

“The thing I'll never forget was the look on people’s faces, you know, Could this really hap-
pen?” Favors recalled. “People were so happy to see us there.” He mentioned a boat that ran
out of gas on its way to a hospital, for a passenger whose blood pressure was dangerously
elevated. “We gave them gas and tried to direct them to a hospital. ... They had nothing,
house destroyed, just wearing cutoffs, nothing left, and they tried to pay us for the gas. We
couldn’t believe it. People were so grateful.”

Someone like Favors helped Kemberly Samuels, a teacher who sheltered from the storm
with her husband at a housing development in St. Bernard Parish, where he worked. The
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building flooded. “You know, everyone heard about all the young gang bangers in New
Orleans, but you didn’t hear about the young men who came and found us,” she said. “They
had to be in their teens or early twenties. ... They came ... on Tuesday night with boats.
They brought us food and drinks. I asked them where they got it from, they said, ‘Don’t
worry about that, just eat it.” They also said the boats were ‘borrowed.”

The rescuers took Samuels and her husband to Interstate 610, a highway overpass in
downtown New Orleans where rescuers had begun depositing survivors. (Local authori-
ties had identified only one official drop-off point, at an intersection of Interstate 10 and
the Lake Pontchartrain Causeway known as the Cloverleaf, about two miles away. It was
also the only rescue point where they had positioned food, water, and medicine.) “There
were people lined up as far as I could see,” Samuels recalled. “I saw one 9-year-old boy try
to drag his grandmother up the interstate on a blanket. She was too weak to make it on her
own. I tried to get them help, but none of the officials would help them. It was so hot you
wouldn’t believe. ... We went for a while without water and when it finally did get there
they just started throwing it at the crowd. People were fighting over it and I did not want to
get in the middle of that. They did the same thing with the MREs [Meals Ready to Eat],” the
military-style rations.

Though the Federal Emergency Management Agency (FEMA) positioned resources in the
area before the start of the hurricane season, the food and water - critical supplies when a
disaster has disrupted local services — were insufficient. Mississippi received only a fifth of
the water and ice that state officials estimated was necessary; shipments didn’t meet demand
in Mississippi until September 9, 12 days after landfall.

FEMA, the federal government’s primary disaster-response agency, had no effective sup-
ply-tracking system, so replenishing provisions turned out to be complicated. Planning
and coordination were so poor that truck drivers didn’t know where to go, and emergency-
management officials didn’t know what was en route, or when it might show up. Phone
lines were down, so it was hard to clarify. “We’d find [the trucks] parked along [Highway]
49,” Mike Beeman, FEMA’s liaison to coastal Harrison County in Mississippi, said. “[We’d]
go over and find out who he was, what he had in the back end, because ... many times

[we] knew items were sent to us, but we didn’t know where they were. ... We’d finally find
maybe five or six truckloads of water or ice that were sitting off the roadway in some apron
at a supermarket. ... Some of them sat sometimes two or three days. I found 25 trucks one
day. ... They were just sitting there, waiting for somebody to tell them where to go. ... I
have no idea where they came from.”

The situation called for occasionally morbid forms of improvisation. In Bay St. Louis, Mis-
sissippi, Bill Carwile, FEMA’s lead representative in Mississippi, and Robert Latham, the
head of the state’s emergency-management agency, encountered a funeral home director
“in tears. And he says, you know, I have no more room for bodies. ... My funeral home is
full and I’'m fixing to have to start putting people in the parking lot and on the sidewalk,”
Latham recalled. FEMA had ordered several refrigerator, or reefer, trucks as temporary
morgues, but they hadn’t arrived.

Just then, a tractor-trailer pulled up. “I said, What are you hauling?” Latham continued.
“[The driver] said, Well, 'm hauling ice. ... I said, Well, can I rent your truck? ... We need
to use it as a morgue. And he said, No, this is the way I make my living. If I give you that,

I won’t ever be able to use that trailer again for hauling ice or anything else refrigerated. I
says, can we buy your truck? I'll buy it. I looked at Bill and I said, Bill, can I do this? He said,
Yeah, we're going to do what we have do.” Carwile and Latham negotiated a price ($25,000)
and started loading bodies. The reefer trucks finally showed up five days later.
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Supplies also were
stretched at the New
Orleans Superdome, the
“refuge of last resort” for
city residents who did not
evacuate. It saved many
lives during the hurricane,
but at a dismaying cost.
Lighting and plumbing
failed. As 25,000 evacuees
waited in heat and humid-
ity for evacuation buses
that wouldn’t arrive for
days, the Superdome dete-
riorated into nightmarish
squalor. Though conditions
were often worse at spon-
taneous rescue points like
the one where Kemberly
Samuels found herself, the
Superdome became a cen-
ter of the crisis, a symbol of
the ways in which America

failed New Orleans.

Dorothy Stukes rode out

the hurricane at 1517 Heading for airlift from the
Virginia Marie Place, her home in Gentilly. She didn’t evacuate because her sister, who had Superdome, New Orleans
recently undergone surgery, was at Charity Hospital, in the Central Business District. After U:S. Coast Guard photo

the storm had passed, she went outside and walked for several miles until city police officers
picked her up and drove her to the Superdome.

“A female officer searched us before we went inside,” she recalled. “She took some medicine
I had, but she also took some insulin from an elderly woman behind me because it was not
in its proper box. I don’t know how they expected her to make it without her insulin. When
we got in, we found a chair and just sat there. All I could think about was my daughter. The
last time I talked to her, water was coming through the walls and roof of her house. I didn’t
know if she was dead or alive.

“The Dome was horrible; it was like jail or something,” she went on. “One guy jumped from
a balcony and committed suicide. We saw some people having sex under a blanket. There
were kids all around. Some kids found where they were hiding the ice and stole some of it
and started selling it. Most of the supplies were going to the people [special-needs patients]
up in the suites. Some folks found a newborn baby in a trash can; they ended up taking care
of it. People were sleeping in the halls on cardboard boxes in the middle of all that waste.
And it stank; it was past stink due to all the urine and feces all over the floor. We just sat
there and put our shirts over our face to mask the smell. We used an empty MRE bag and a
box to go in. We would try to hide ourselves but you couldn’t really get away. They wouldn’t
open any extra doors to let us get fresh air.”

Among Stukes’ fellow refugees was Patricia Morris, a home-care nurse who had passed up
the chance to evacuate to Mississippi with her daughter because she wanted to help at the
Superdome. “I kept telling [the] National Guard that I'm a registered nurse, and disaster- 31
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certified,” she said. “Finally they got angry with me, and told me, Look, woman, Red Cross
didn’t even show,” referring to the Red Cross’ refusal to certify and staft the Superdome
because it was in the flood zone. Morris says she offered her help to FEMA medics, as well
as representatives of the state health department. “I could not understand with all the need
they had how they could refuse help,” she said. (Generally, medical personnel turned away
volunteers because there was no way to evaluate their skills.) Meanwhile, Morris had to find
ways around the same indignities as Dorothy Stukes. “After the second day I decided that if
I didn’t eat, I wouldn’t have to go to the bathroom,” she said.

As conditions at the Superdome deteriorated, officials scrambled to find a way to evacuate
the population. Prior to landfall, city authorities had failed to position buses outside the
flood zone. The Regional Transit Authority, the city’s transit system, pre-positioned two
fleets of buses on high ground within New Orleans, but no level of government attempted
to send drivers until three days after landfall.

On Monday, the day of landfall, Louisiana Governor Kathleen Blanco had turned to FEMA
Director Michael Brown with a request for 500 buses. He promised they would come. For
reasons that have never been explained, those buses did not begin to arrive at the Super-
dome until Wednesday evening. By Katrina’s impossible clock, two and a half days was a
lifetime. Waiting, even if because the facts on the ground weren’t clear, was an unconscio-
nable luxury. If ever there was a time to overreact, this was it.

“We kept being told that the buses were coming,” Dorothy Stukes said. “They promised
they were coming on Monday, and then Tuesday, and then Wednesday. Thursday they fi-
nally got us to line up to load on the buses. At first they said [to] make a single-file line, and
then someone said women and children first. Some of the men started snatching kids away
from women so they could get on the bus.”

“After we got on the bus they wouldn’t tell us where they were taking us, and they said they
forgot to load water for us,” Kemberly Samuels recalled. “Once we got settled we started
reading signs and realized we were going to Houston. We found out that there were kids
on the bus that had been separated from their parents. There were at least four. I was asked
to take care of one of them. Once we got to Houston, I took the kid to a Red Cross official
and let them know that the kid had gotten lost. By that time, a lot of people had gotten sick.
People were bathing in the sinks. We hadn’t had a bath since Sunday. It was now Friday.”

The Louisiana National Guard troops who developed the Superdome evacuation plan were
assisted by members of a 50,000-strong Guard deployment from all 50 states, as well as the
District of Columbia, Puerto Rico, the Virgin Islands, and Guam. After initiating the Super-
dome evacuation on Thursday, they moved on to the Ernest N. Morial Convention Center.

Tuesday evening, Mayor Nagin had opened the Convention Center as an alternate

refuge. Before landfall, the city had not intended to use the Convention Center for this
purpose, so no food or water had been positioned, and few law enforcement, medical or
government personnel were present. Over the next two days, 19,000 people converged on
the facility, but all levels of government were slow to grasp the gravity of the unfolding
crisis. The first supplies may not have arrived until Thursday. The first media reports of the
crowds at the Convention Center appeared Wednesday evening; by the next day there was
video of thousands of stranded, desperate victims chanting “We want help.”

The National Guard moved in on Friday, restoring order, distributing provisions, and
evacuating the entire population in just over a day. Louisiana National Guard Colonel
Jacques Thibodeaux recalled his first encounter with the people inside: “The first time I went
into the building ... groups of people just lying there immobile, and when I say immobile,
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they assume that several were deceased because they actually kicked a couple to see if they
were, ‘Hey, are you okay?,’ just to see, to get an assessment, and they didn’t move.” The
people Thibodeaux saw were alive, but so malnourished that they did not respond to physi-
cal stimuli.

“They’re hot, they're tired, they're hungry,” Wendell Shingler, the head of the Federal Pro-
tective Service, who assessed the situation at the Convention Center for the Department of
Homeland Security (DHS), recalled. “They had no place to go to the bathroom. They - some
of these folks could not walk, so they were relieving themselves in their pants, and they had
just lost their sense of humanity, they had lost their sense of dignity, and that was some-
thing that you could just see, they were just so distraught. They had now gone from a retired
person with a home and probably some income to a homeless person sitting on a sidewalk,
owning everything they had in the bag.”

Though initial reports like Colonel Thibodeaux’s suggested that as many as a hundred had
died at the Convention Center, the actual toll was far lower. But this was cold comfort. One
of Katrina’s most enduring images was that of 91-year-old Ethel Freeman, whose lifeless
body, partially covered by a poncho, sat in a wheelchair at the Convention Center for days.

The evacuation of most of the city was complete by Saturday, when 8,800 active-duty
ground troops began to arrive. It’s unclear why President Bush waited until Saturday to de-
ploy federal ground troops — whether because of delay in settling command issues with state
officials, because of the Defense Department’s doctrine of relying on National Guard units
first, because of federal units’ inability to take on law-enforcement duties, or other reasons.
The National Response Plan, the document meant to guide federal response to a disaster
like Katrina, assigns a supporting role to the Department of Defense, to be called on by
FEMA as necessary. On Thursday evening, three and a half days after landfall, FEMA asked
the Department of Defense to take over its logistics operation. By that time, the Depart-
ment had already begun to mobilize a significant amount of its resources, including ships,
aircraft, and medical support. Some commanders had seized the initiative to mobilize assets
so that they would be ready to deploy when the orders finally came.

Perhaps the most visible among them was Lieutenant General Russel Honoré, Commander
of U.S. First Army, based in Atlanta, Georgia. Military commanders have limited authority
to deploy their troops without orders from above as part of an “exercise.” A native Louisi-
anan who had assisted FEMA during the 2004 hurricane season, Honoré decided to stage
an “exercise” that took his command element to Camp Shelby, Mississippi. Once Katrina
subsided, Honoré was ideally positioned to take charge, and was named head of Joint Task
Force Katrina by U.S. Northern Command, the headquarters for domestic military opera-
tions.

“When you landed here, with everybody walking with these red berets, in 45 minutes
everybody’s attitude changed,” said Colonel Terry Ebbert, a former Marine who was New
Orleans’ head of Homeland Security when Katrina struck. “Nothing really changed but
their attitude. Everybody, instantaneously, when they saw these guys walking down the
street, you know, they’re all good-looking, slim, tough guys that walk with a swagger, and
it was over. Everybody felt good. Had that response come in on Tuesday,” Colonel Ebbert
said, the situation may have improved sooner.

The Gulf Coast has been trying to find its way back to normalcy. In the days after the storm
“the weather was beautiful, ... but you’d smell rotting flesh in the air,” Dr. Bill Passarelli, the
cardiologist from Ocean Springs, Mississippi, recalled. “Whether it was animal or human
you didn’t know, but it was everywhere. The closer you got to water the more intense it was.”
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“Just the devastation that was seen, it causes extreme — sudden and extreme duress,” Passarelli
continued. “And we saw people who had heart attacks just from seeing their houses. One lady
in particular, my daughter’s Spanish teacher, died that way. She was away for the storm, she
survived the storm, and two days after the storm came back and died on her property.”

“Every little detail of life as I knew it here on the Gulf Coast before the storm has changed,”
Dr. Jeft Bass, Passarelli’s colleague, wrote in an e-mail to friends in late September. “The
schools are damaged, most of the local businesses are closed, and almost all of the police
cars are from out of state because virtually all of the local cruisers were washed away. On the
street, instead of greeting people with, ‘Hi, how are you?” the greeting is ‘Hi, do you have a
home, and is it livable?””

Some 17,000 people lost jobs when the storm wiped out the local off-shore casinos, Bass
continued. The destruction of Keesler Air Force Base in Biloxi unemployed 50,000 more, he
wrote. “Almost all of the nice local restaurants have been destroyed ... along with many of
the small Mom and Pop businesses. I doubt that they carried adequate insurance.”

Katrina destroyed or made uninhabitable 300,000 homes and caused as much as $150 bil-
lion in damage. In three Mississippi coastal counties alone, it left behind more debris than
the 9/11 attacks and Hurricane Andrew, the most destructive recent hurricane, combined.

At Hancock Medical Center, the storm left three-quarters of the staff homeless. Hal Left-
wich, the hospital administrator, and Hank Wheeler, the facilities-services director, spent
the first two weeks after the storm on air mattresses in the business office and the next
month in patient rooms. The numbers were similar at Ocean Springs. In some cases, the
survivors have chosen to rebuild elsewhere. As of late January, half of New Orleans’ popula-
tion had not returned.

In the days after the magnitude of government’s failure to respond became apparent, the
Homeland Security and Governmental Affairs Committee initiated an investigation to
“thoroughly examine what appears to be breakdowns in preparedness for and responses
to” Hurricane Katrina and to “demand answers as to how this immense failure occurred,”
according to a statement by Senators Susan Collins and Joseph Lieberman, Chairman and
Ranking Member, respectively.

For the past seven months, the Committee has worked to discharge this obligation. It has
held 22 days of hearings, interviewed or heard testimony from more than 400 witnesses,
and reviewed in excess of 800,000 pages of documents. It has found failings at all levels of
government. Preparations that were adequate in the past and that might have been suf-
ficient had Katrina been a “typical” hurricane proved to be grievously inadequate. The
National Response Plan had its first real-world test, revealing shortcomings. Katrina began
as a human tragedy, but in the weeks after the storm, the fecklessness of the government
response became a story unto itself.

This Report is a study of a catastrophe, an “ultra-catastrophe,” in the words of Department
of Homeland Security Secretary Michael Chertoff. The National Response Plan defines

a catastrophe as “any natural or man-made incident, including terrorism, that results in
extraordinary levels of mass casualties, damage, or disruption severely affecting the popu-
lation, infrastructure, environment, economy, national morale, and/or government func-
tions.” By definition, they are rare, but the age of terrorism and climate change has ensured
that the next occurrence is mainly a question of how and where, not when.

For that reason, the Committee intends this Report to serve as a catalyst for constructive
reform before the next catastrophe, whatever shape it might take. Ironically, many of this
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Report’s findings have an alarming resemblance to the General Accounting Office’s analy-
sis of the government’s inadequate response to 1992’s Hurricane Andrew. The Committee
hopes that this Report will never become part of a compendium of warnings similarly, and
tragically, ignored.

This is why the Committee’s report includes not only an analysis of the response at all levels
of government, but assessments and recommendations as well. The Committee has found:

« A failure on the part of all levels of government to plan and prepare for the
consequences of Katrina.

o A failure to heed the warnings of a looming catastrophe during the weekend
preceding the storm, and a failure on the day of landfall to recognize that the
worst predictions had come true.

« A failure on the part of government leaders to think “big” before Katrina
struck and to challenge existing planning assumptions in the face of what was
known to be a “nightmare scenario.”

o A failure on the part of all levels of government to plan and provide for the
timely and effective evacuation of the elderly, the sick, and the disabled from
New Orleans, and the evacuation of tens of thousands of able-bodied residents
who did not have personal transportation.

o A failure to act on the lessons of past catastrophes, both man-made and natu-
ral, that demonstrated the need for a large, well-equipped, and coordinated
law enforcement response to maintain or restore civil order after catastrophic
events.

« A failure to plan for and provide in a timely manner mass medical care and
temporary shelter for tens of thousands of Katrina victims that all levels of
government knew were likely to be impacted by a catastrophic hurricane.

The Committee has not used the power to judge lightly. This investigation has benefited

from hindsight, which revealed that, for all the warnings and predictions, there had been
too little foresight, after all. Though many understood and acknowledged the risks to the
Gulf Coast, it seems few could imagine a major American city destroyed.

The Committee has not assembled the complete record of what happened before, during,
and after Hurricane Katrina. Areas for further study and clarification remain. The issues
raised by the response to Hurricane Katrina could not be more critical to America’s sense of
itself in this moment in history, its security, prosperity, and honor.

Revisiting stories like those above recalls that endless week in late August and early Sep-
tember when the entire nation watched with frustration, anger, and despair as the disaster
unfolded. It is the hope of this Committee that changes prompted by this Report will ensure
that the anguish that might have been avoided or relieved sooner in America’s response to
Hurricane Katrina will never come to pass again.
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Chapter 2

Hurricane Katrina:
Indicators of Impact

Deaths caused by Hurricane Katrina, as of May 23, 2006'
Deaths caused by 20th century’s most lethal hurricane,
1935’s “Labor Day Hurricane” in Florida?

Land area damaged by Hurricane Katrina®
Ratio of area damaged by Katrina to area of United Kingdom

Homes destroyed or made unlivable by Hurricane Katrina*

Ratio of homes damaged or made unlivable by Katrina to
the number similarly affected by 1992’s Hurricane
Andrew, the most destructive recent hurricane’

Estimated economic loss related to Hurricane Katrina®

Estimated economic loss related to 20th century’s previous
most destructive hurricane (Andrew, FL, 1992)”
Economic losses from 9/11 terror attacks, 20018

Louisiana unemployment rate, August 2005
Louisiana unemployment rate, September 2005

Widest extent of Katrina’s tropical-storm force winds the

day before landfall"!
Approximate ratio to distance from Kansas City to Dallas
Sustained-wind speed at landfall, August 29, near Buras, LA"

Rainfall accumulation along Gulf Coast from Katrina®?
Storm surges above normal ocean levels, various locations'*

Electric customers, all types, left without power by storm**
Gulf of Mexico daily oil output shut down by Katrina'

Number of oil spills caused by Katrina'’
Gallons of oil spilled'®
Gallons of oil recovered by Coast Guard as of Dec. 7, 2005"

Estimated debris created by Hurricane Katrina®
Ratio to debris created by Hurricane Andrew?*

Number of children reported displaced/missing*
Number reunited with families or guardians®

Last date at which bodies have been found in New Orleans®*
Number of bodies unclaimed or unidentified®

1,577

400+

90,000 sq. miles
1:1

300,000

10:1

$125 - $150 billion

$48.4 billion (2005 dollars)
$87 billion (2005 dollars)

5.6 percent’
12.1 percent"

460 miles
1:1
125 miles per hour

8 to 10 inches
20 to 30 feet

1.7 million
95 percent

142
8 million
3.8 million

118 million cu. yds
6:1

5,088
5,088

April 17, 2006
200
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Approximate ratio of New Orleans population in 2000 to
January 2006 3:1

Ratio of tons of debris created by Katrina in the three coastal
Mississippi counties, as compared to the combined
debris of the 9/11 attacks and Hurricane Andrew® 1:1
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Chapter 3

Hurricanes and
the Gulf Coast

How Hurricanes Form

A hurricane is the strongest form of a “tropical cyclone,”
the term used to describe weather systems that develop
over tropical or sub-tropical waters with organized thun-
derstorms and a well-defined central “eye.”

Most Atlantic hurricanes begin as atmospheric waves that
move westward from Africa across the tropical North
Atlantic and Caribbean Sea. This stretch of ocean is known
as the main development region. Here, warm sea-surface
temperatures pass moisture into the atmosphere, increas-
ing humidity levels. Winds moving in from different
directions collide with the atmospheric waves and force air
upwards. If there is low wind shear the air will continue

to rise. The storm’s energy comes from the continuous
exchange of heat between the ocean and the atmosphere,
which is released through the formation of clouds concen-
trated in the center of the forming cyclone.

Scouting Katrina from above
U.S. Air Force photo

The appearance of a high-pressure system provides the final ingredient. The high-pressure
system floats above the storm and draws the warm ocean air upward, pushing it outward
from the top of the gathering storm in a continuous cycle. At this point the Earth’s rotation
gives the incoming air a counter-clockwise spin and, propelled by the warm wind currents,
the storm moves toward the coast.!

Tracking and Predicting Hurricanes

Not all storms in the main development region become hurricanes. Often, preexisting
winds will tear apart the storm as it forms. If conditions are favorable, however, scientists
will reclassify these “tropical disturbances” into more severe storms as their sustained wind
speed rises:

o At 23 miles per hour, the disturbance becomes a “tropical depression.”

o At 39 miles per hour, the depression becomes a “tropical storm” and gets a
name.

o At 74 miles per hour, the tropical storm is classified as a hurricane (in the
Pacific, a typhoon).?

A hurricane needs a constant source of energy. In this case, from June to November, the
warm, humid waters of the Atlantic fuel the storm as trade winds from the east and ocean
currents direct its path.? The storm weakens if it happens to move across cool water or land,
losing its thermal energy source.*

The National Hurricane Center (NHC) in Miami, Florida, determines the track, intensity,
and landfall effects of a storm. The NHC issues 72-hour tropical cyclone track and intensity
forecasts four times a day for all storms in the north Atlantic and northeastern Pacific.®
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A hurricane watch is issued 36 hours before hurricane conditions are expected to affect
coastal areas. A warning is issued 24 hours beforehand and may remain in effect even if
wind speeds drop below hurricane force to account for the possibility of hurricane-level
storm surge.

Storm surge is wind-driven water.® As a hurricane churns in the atmosphere, its winds
snowball the water below toward the shoreline. Combined with normal tides, this surge can
increase the mean water level 15 feet and push up to 100 miles inland.” Even if a hurricane
has weakened by the time it has reached shore, it has been building up storm surge since a
much earlier time, when it was much stronger.

Though hurricanes are measured by their wind speeds, many scientists have come to believe
that storm surge is far more deadly than wind, especially considering that the highly popu-
lated areas of the Atlantic seaboard and the Gulf Coast lie only 10 feet above mean sea level.®
Hurricane Andrew (1992), which carried a 17-foot storm surge into Miami’s Biscayne Bay,
illustrated the danger. Its storm surge shoved the Belzona Barge — a 215-foot, 350-ton barge
that had been deliberately sunk 68 feet below the surface, with a thousand tons of concrete
resting on deck, off the coast of Florida to establish an artificial reef — 700 feet to the west
along the ocean floor.” “The greatest potential for loss of life related to a hurricane is from
the storm surge,” according to an official with the National Oceanic and Atmospheric Ad-
ministration (NOAA)."

Significant progress in hurricane forecasting has prevented major loss of life in areas prone to
hurricanes.! The National Weather Service (NWS) uses the Sea, Lake, and Overland Surges
from Hurricanes (SLOSH) computer program to predict the storm surge of an inbound
hurricane and to map the likely impact of hurricanes of different sizes, speeds, strengths, and
tracks. The SLOSH program uses a storm’s barometric pressure, overall size, forward speed,
track, and wind speed, as well as prior hurricane information and other models.*

During Hurricane Andrew in 1992, alarmed by scenes in South Florida, approximately 1.2
million people evacuated from the New Orleans metropolitan area. While the evacuation
almost certainly saved lives, federal hurricane experts were alarmed that officials in New
Orleans expected 60 to 80 hours’ warning to complete an evacuation. During testimony
before a Congressional committee in 1993, Robert Sheets, Ph.D., then the director of the
NHC, warned that “We don’t have the skill meteorologically speaking to provide a sufficient
warning for those long lead times. There is no way I am going to have 70 hours of lead time
for New Orleans to respond to a hurricane.”"?

By 2005, advances in technology, such as refinement of satellite capabilities and improve-
ment of pressure-measuring sensors in reconnaissance planes, had drastically increased
the NHC’s lead times.' By 2 p.m. ET Friday, August 26, 65 hours before Katrina made
landfall, NHC Director Max Mayfield, Ph.D., was making calls to emergency officials in
the Gulf Coast alerting them that a rapidly strengthening storm was heading directly for
New Orleans."

Hurricanes and the Gulf Coast

The same warm waters that give the Gulf Coast its marshy topography and humid climate
make it a prime target for hurricanes, while demographic and economic trends have multi-
plied their potential impact.' In earlier periods of our history, the physical impact of major
hurricanes in the Gulf was softened by swamps, marshes, and barrier islands, while the
societal impact was limited by its relatively small concentrations of buildings and people.

In more recent times, however, the population in the coastal counties from Texas to the
Florida Keys has soared. The U.S. Census Bureau reports that 9.46 million people live along
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the Gulf Coast - 3.5 times the number in 1950 - and their numbers are growing by nearly 7 Hurricanes Betsy, Camille,
percent a year.”” From 1970 to 1994, the Gulf Coast averaged less than one hurricane land- — a?]S:\jAaI:?)\tv::)r?
fall per season, and the East Coast averaged one hurricane landfall every five years. This is The Library of Congress
in sharp contrast to the average of three U.S. hurricane landfalls during very active seasons.

Unfortunately, decisions about land use, construction standards, etc. were based on an er-

roneous assumption, growing out of that period, that hurricanes would no longer affect the

United States as frequently or as strongly as they had in earlier decades.'®

Besides economic and population growth - including the swelling numbers of retirees
drawn to warm-winter locales — engineering projects intended to prevent or reduce flood
damage increased the appeal of the Gulf Coast. Here, as in the Southwest and the West
Coast, “We are pushing toward the very areas where nature puts us most at risk from tropi-
cal storms, mudslides, and forest fires,” Princeton University researcher Edward Tenner
wrote in 1996. One of Tenner’s examples: “A big storm could leave 20 feet of water in
downtown New Orleans and flood evacuation routes.””

Ten years before Hurricane Katrina struck New Orleans, NOAA saw signs that the Atlantic
Ocean had entered a 10 to 40-year cycle of intense hurricanes that would present an espe-
cially serious threat to the Gulf Coast.”” From 1970 through 1994, the United States enjoyed
what meteorologists viewed as “normal” Atlantic hurricane seasons, a period of relatively
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mild activity that had produced few major hurricanes, That period averaged five hurricanes
annually and 1.5 major hurricanes.”

Since 1995, however, hurricane seasons have averaged 7.6 hurricanes each year and 3.6 ma-
jor hurricanes, with reported increases in their destructive power.?? Historically, the number
of major hurricanes and the number of Caribbean hurricanes tended to follow the multi-de-
cade cycle, according to a 2001 analysis by a team of hurricane experts, who said: “The late
1920s to the 1960s were very active, while both the 1900s and the 1970s through the early
1990s were quiescent.”

New Orleans was not the only major U.S. population center that was in greater danger of a
catastrophic storm. Analysis of historical data showed that two regions of the United States
- the East Coast from South Carolina to Maine and the Gulf Coast from Florida to Texas

- faced a much greater risk of catastrophic hurricanes and storm surges.

Marking the beginning of a new multi-decade period of hurricanes activity involves exten-
sive analysis of historical trends, conditions in the Atlantic and the atmosphere.** Even so,
there are no guarantees. Catastrophic hurricanes have occurred in years of normal or even
below-normal hurricane activity. In 1972, Hurricane Agnes never got beyond Category 1
strength, but still caused 122 deaths in the United States, with severe flooding in Virginia
and the Carolinas.” Hurricane Andrew, the most damaging hurricane in U.S. history before
Katrina, formed during a season (and cycle, lasting until 1994) of below-normal activity.

Between 1995 and 2000, however, the North Atlantic had the highest level of hurricanes

on record, including several that threatened New Orleans.”” Among them was Hurricane
Georges in 1998, a Category 3 storm that caused 602 deaths in the Caribbean, set a track for
New Orleans, but turned toward Mississippi before making landfall. ® By 2000, hurricane
experts had concluded that the Atlantic was undergoing “multi-decadal conditions” that
favored more major hurricanes. Scientists began calling for improvements in hurricane
preparedness.”” The NWS was issuing annual Atlantic Hurricane Outlooks, long-range fore-
casts of hurricane activity and severity.* Released each May before the June 1 start of the
hurricane season, the Outlooks relied on a yardstick known as the Accumulated Cyclone
Energy (ACE) Index.”!

The agency’s 2003 Outlook predicted a 55 percent likelihood of above-normal hurricane
activity, with an estimated range of two to four major hurricanes. However, the projected
ACE value of the season had a staggering range: 110-180 percent of the median, which was
much higher than 2002 and the 1971-1994 period.* Two months later, the agency increased
the probability for an above-normal hurricane season to 60 percent and projected that three
to four major hurricanes would threaten the United States.*® The assessment was correct: By
November, the Atlantic had spawned three major hurricanes, including Isabel, a storm that
reached Category 5 strength before striking North Carolina as a Category 2.*

A year later, the Outlook for 2004 predicted a 50 percent chance of an above-normal hur-
ricane season, with two to four major hurricanes and an ACE index in the range of 100-160
percent. That year, four major storms roared through the Gulf, including Hurricane Ivan.
This Category 5 storm produced at least 34 tornadoes and was the most destructive hurri-
cane to strike the Florida Panhandle and Alabama coast in a hundred years.*

The NWS’s 2005 Outlook, issued in May, predicted yet another above-normal hurricane
season with twice the usual number of major hurricanes.*® This time, the pre-season esti-
mate called for three to five major storms and made it clear that the odds of a catastrophic
storm were increasing. “The main uncertainly in this outlook is not whether the season will
be above normal, but how much above normal it will be,” the report said.”
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During the next 60 days, the Atlantic spawned seven tropical storms and two major hur-
ricanes, Dennis and Emily.*® On August 2, the NWS issued an update of its 2005 Outlook
that predicted a “95% to 100% chance” of an above-normal hurricane season and increased
its estimated range from three to five, to five to seven storms. *

Twenty-one days later, on August 23, Tropical Depression 12 developed about 175 nautical
miles southeast of Nassau, in the Bahamas. The following day, it was designated Tropical
Storm Katrina.*
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Chapter 4

Katrina Strikes

Louisiana

On August 23, 2005, Tropical Depression 12 developed about 200 miles southeast of Nas-
sau. Within 24 hours, it was designated Tropical Storm Katrina.' Over the next two days,
the storm strengthened and set a course for Florida. On August 25, Tropical Storm Katrina
became a Category 1 hurricane, just hours before striking the Florida coast between Fort
Lauderdale and Miami.? (See Chapter 3 for information about how hurricanes form and
grow, and other relevant data.)

Katrina’s six-hour march across land diminished its winds, but — atypically - left it with a
more concentrated eye because it continued taking up heat and moisture as it passed over
a marshy part of Florida’s Everglades before entering the Gulf of Mexico.? There, the storm
strengthened further, turned north and headed for the Florida Panhandle.*

Friday, August 26

By early Friday morning, August 26, Katrina was well into the Gulf of Mexico, just oft the
Florida Keys, 365 miles southeast of the mouth of the Mississippi River. It continued to
grow and became more powerful.® Until now, the different modeling programs used by the
National Weather Service’s (NWS) National Hurricane Center (NHC) had projected the
hurricane’s track making landfall in the Florida Panhandle.®

By midday, however, the models began to converge on a course that showed a marked shift
westward, toward Louisiana.” The NHC did not immediately issue a new advisory, but it
now appeared that the agency’s long-time fear — that New Orleans would take a direct hit
from a major hurricane — was increasingly likely to come true.®

The 5 p.m. NHC advisory made the new track official: Katrina, still growing, had shifted
170 miles west.” It would soon become a major Category 3 hurricane, and, as reported by
the NHC, conditions in the Gulf of Mexico “should allow the hurricane to reach Category 4
status before landfall occurs.”"

Max Mayfield, Director of the NHC, phoned Walter Maestri, an old friend and the Emer-
gency Preparedness Director in Jefferson Parish, Louisiana. Maestri recalled Mayfield’s
words: “This is it. This is what we’ve been talking about all of these years. You are going to
take it. ... It’s a 30, 90 storm.” Maestri explained, “That’s the longitude and latitude of the
City of New Orleans.”" Other forecasters made similar calls to officials in Louisiana and
Mississippi warning that Katrina was shifting their way.'?

This new information was shared in a 5 p.m. CT (all subsequent times are Central Time)
statewide conference call run by Colonel Jeftf Smith, Deputy Director of the Louisiana Office
of Homeland Security and Emergency Preparedness (LOHSEP). Katrina would be strik-
ing the eastern portion of the Mississippi coast in approximately 72 hours with Category 4
winds, a NWS forecaster informed officials.’

The forecaster reminded emergency managers that landfall was extremely difficult to predict
with precision three days in advance.' But, the forecaster added, referring to the computer
model used to measure storm surge, “If you look at a Category 4 storm surge, looking at the
SLOSH models, you’d get into the 15 to 20-foot range quite easily.”"
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Saturday, August 27

Throughout Saturday, August 27, Katrina nearly
doubled in size. Its tropical storm-force winds ex-
tended outward about 160 miles from the center.'

Su6z At the NHC, officials were increasingly confident
29/09002 that Katrina would make landfall at or near New
Orleans; a level of geographic precision was required
for more accurate predictions of storm surge.”” On
a 7:30 a.m. conference call, a federal forecaster told
Louisiana Governor Kathleen Blanco and state and
parish emergency officials that by 9 a.m. Monday,
southeast Louisiana could expect hurricane-force
winds and a storm surge of 15 to 18 feet. The lat-
est track prediction put the hurricane “smack dab
through the metropolitan New Orleans areas.”®

=
ugz

Katrina's storm track by day, . .
ti%£|’naans(jssg\;rer1rit;ac yaay On Saturday evening, Max Mayfield made another round of telephone calls to assure him-

Courtesy of University of Wisconsin Space self that local and state officials understood what was coming. At approximately 7:25 p.m.,

Scence snd Engineering Center he spoke with Governor Blanco, who suggested he call New Orleans Mayor C. Ray Nagin.
Twenty minutes later, he spoke with Governor Haley Barbour in Mississippi. By 8 p.m., he
had spoken with Mayor Nagin."”

Sunday, August 28

At 7 am., August 28, the NHC announced that Katrina was a “potentially catastrophic Cat-
egory 5 hurricane.” The storm’s tropical-force winds extended 230 miles from the center,
“making Katrina not only extremely intense but also exceptionally large.” At that point,
Katrina was twice as wide as 1992’s Hurricane Andrew. Superimposed over the United
States, it would have reached from Boston to Washington, D.C.

Less than an hour later, at 7:50 a.m., a NWS forecaster advised the St. Bernard Parish Of-
fice of Emergency Management to expect a direct strike from the hurricane with “[m]ajor
overtopping” of the levees. He advised officials that “Residents should leave now before the
onset of tropical force winds and rising tides cut off evacuation routes.”*

Throughout the afternoon and evening, local forecasters advised local emergency managers
about the intensifying storm. At 4:45 p.m., Hancock County, Mississippi, emergency man-
agers were warned that Category 5 winds could produce a 28-foot storm surge in Waveland,
on the coast. The City of New Orleans was warned to expect 18 to 22 feet.”

By early evening, storm-surge projections had grown more worrying. To underscore the
danger, the NWS office in Slidell, Louisiana, issued a 5:45 p.m. advisory that called Katrina
a “catastrophic” Category 5 hurricane and warned that “a few areas may experience storm
surge flooding as high as 28 feet along with large and dangerous battering waves.”* For the
first time, the weather agency publicly warned of levee overtopping.”

The Geography of the Metropolitan New Orleans Region

While the New Orleans metropolitan area has been referred to as a “bowl,” it would be
more accurately described as three distinct, large, urban bowls, and one very thin, elongat-
ed, predominantly rural bowl.

A flood-control system surrounds these four areas, known as “polders”: (1) Orleans East

Bank, (2) New Orleans East, (3) Ninth Ward/St. Bernard, and (4) Plaquemines Parish.
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The Orleans East Bank polder includes the downtown district, the French Quarter, the Gar-
den District, and several other central New Orleans neighborhoods. It borders Lake Pon-
tchartrain to the north and the Mississippi River to its south; the Industrial Canal forms its
eastern border. Three large drainage canals penetrate the Orleans East Bank polder, emptying
out into Lake Pontchartrain: the 17th Street, Orleans Avenue, and London Avenue Canals.

The New Orleans East polder also borders Lake Pontchartrain to the north; the Industrial
Canal forms the west edge. To the south is the Gulf Intracoastal Waterway/Mississippi
River Gulf Outlet (MRGO). Undeveloped swampland contained within the levee ring takes
up the eastern edge. To the southeast is Lake Borgne.

The Ninth Ward/St. Bernard polder also borders the Industrial Canal to the west; the Gulf
Intracoastal Waterway/MRGO channel is to the north and northeast. Lake Borgne is east,
separated from the polder by the MRGO channel and undeveloped marshland. The polder’s
primary urban areas are in the south (St. Bernard Parish) and west (Ninth Ward).

Plaquemines Parish is a thin strip of land along the Mississippi River, which runs south-
southeast from St. Bernard Parish to the mouth of the Mississippi River at the Gulf of
Mexico. This strip, less than a mile wide in many areas, has levees fronting the Mississippi
River and a second set of hurricane levees on its other side to protect against Gulf waters.
The levees surround several small communities, utilities, and pipelines.*

Monday, August 29

Late Sunday, August 28, hurricane-force winds reached more than 100 miles from Katrina’s
eye.” The winds and, later, the accompanying storm surge would strike land well before the
official landfall event of the eye’s arrival. By 5 a.m. on Monday, with the wind field already
over land, but the eye’s landfall an hour away, Katrina was at Category 4 strength with
maximum sustained winds of more than 130 miles an hour.?® The NHC reported that with
the storm’s radius of maximum winds extending out roughly 30 to 35 miles from its center,
“It is possible that sustained winds of Category 4 strength briefly impacted the extreme
southeastern tip of Louisiana in advance of landfall.”*

As the eye approached New Orleans, Katrina shoved a 14 to 17-foot storm surge up a “fun-
nel” created by the hurricane protection levees at the convergence of the south bank of the
MRGO and the north bank of the Gulf Intracoastal Waterway, and focused a torrent of
water on the Inner Harbor Navigation Canal.* The eye of Hurricane Katrina made landfall
at Buras, Plaquemines Parish, Louisiana, at 6:10 a.m. The storm was at the high end of Cat-
egory 3 strength, with estimated maximum sustained winds of 127 miles an hour.* It tore
through the Mississippi River and hurricane protection levees of the Plaquemines Parish
polder.*> By 10 a.m. the northward-moving eye had reached the mouth of the Pearl River at
the Louisiana/Mississippi border.”

As the storm continued north - just east of downtown New Orleans - its strongest winds
likely existed over the Gulf of Mexico to the east of the eye. Winds over the greater New
Orleans metropolitan area were most likely weaker than Category 3, but were probably
stronger several hundred feet above ground, where brutal wind punched out windows in
hotels and office buildings.”

As the counterclockwise-moving hurricane passed over Lake Borgne on the eastern side of
the city with a storm surge estimated at 18 to 25 feet, it shoved water westward onto an edge
of the levee that protected the northern edge of the Ninth Ward and St. Bernard Parish; 5 to
10 feet of excess surge easily slid over the levee walls.*® Upon reaching Lake Pontchartrain,
Katrina’s winds produced a southward surge of lakewater along the northern edges of the
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Orleans East Bank and New Orleans East polders, with overtopping and a breach in New
Orleans East, adjacent to the Lakefront Airport.*”

The surge from Lake Pontchartrain and Lake Borgne streamed into the Industrial Canal
and the MRGO channel. Here, too, the floodwaters easily overflowed the levees. In time, the
erosion of the earthen levees by overtopping led to numerous breaches that added to the
torrent of water quickly filling the “bowls” that included the New Orleans East and Ninth
Ward/St. Bernard polders.*

The inundation of New Orleans happened in two stages. A “surge funnel” that attacked

the levees and floodwalls along the MRGO, the Gulf Intracoastal Waterway and the Inner
Harbor Navigation Canal caused the first flooding. The second stage began when Katrina’s
storm surge muscled into Lake Pontchartrain.” “Both events caused overtopping, or flow
over intact levees and floodwalls, as well as breaching that resulted in flow under and
through levees and floodwalls,”* according to a report by the Center for the Study of Public
Health Impacts of Hurricanes at Louisiana State University. “In some cases, overtopping
preceded or led to breaching, while in other places breaches opened before surge levels rose
high enough to cause overtopping.”!

A report by the American Society of Civil Engineers and the National Science Foundation
reached a similar conclusion, noting that “Most of the levee and floodwall failures were
caused by overtopping, as the storm surge rose over the tops of the levees and/or their
floodwalls and produced erosion that subsequently led to failures and breaches.”*

First image of breaching,
New Orleans

Courtesy of National Geographic Channel's
“Explorer: Drowning New Orleans.”
Photo by Paul Hellmers © Paul Hellmers
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Because the storm surge arrived ahead of the hurricane, some residen-
tial areas in the greater New Orleans area began to flood just after 4
a.m.” Between 4 and 5 a.m., minor breaches opened in the levees at the
intersection of the CSX Railroad and the northern arm of the Indus-
trial Canal (adjacent and parallel to I-10) sending water into the New
Orleans East polder to the east and the Orleans East Bank polder to

the west. The flooding continued for over 12 hours.** At approximately
6:50 a.m., the levees along all reaches of the Industrial Canal began to
be overtopped and water started to pour into the city both to the east
and the west.”

Between 5 and 7 a.m., the storm surge coming through Lake Borgne struck and destroyed
several levee reaches along the MRGO channel and the Industrial Canal, flooding portions
of the New Orleans East, Orleans East Bank and the Ninth Ward/St. Bernard polders.* In
some places, flooding continued for days.”” Levees along several reaches of the Industrial
Canal were overtopped, resulting in water gushing to the west into the Orleans East Bank
polder and to the east into the New Orleans East and Ninth Ward/St. Bernard polders. *®

At about 7 a.m., the 18-foot Lake Borgne storm surge peaked and almost certainly caused
the rapid flooding at the Louisiana National Guard’s Jackson Barracks in St. Bernard Par-
ish.* For years, the Louisiana National Guard had used this compound to deploy a small
group of soldiers and officers close to the area where a major hurricane was likely to strike.
The facility had stood up to numerous strong storms, including 1965’s Hurricane Betsy.
Brigadier General Brod Veillon, who was in command at Jackson Barracks on the night of
August 28, said that, by dawn, Jackson Barracks had 6 to 12 inches of water in the parking
lot, a typical amount from heavy rainfall. Within 30 minutes, however, the compound was
engulfed by 10 feet of water. “It rose about a foot every 3 minutes. We watched it climb the
stairs. ... I knew it was significant when the walls of Jackson Barracks, which are brick walls,
began to collapse.”
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By 7:30 a.m.,, levees along the
west side of the Industrial Canal
(at the railroad yard) failed and
began a flood of the Orleans East
Bank polder that continued for
about 12 to 15 hours.” By this
time, there was massive flood-
ing in much of the city, and the
pumping stations had died.”

At approximately 7:45 a.m.,

the levees along the east side of
the southeastern section of the
Industrial Canal failed, sending
a wall of water into the neigh-
borhoods of the Ninth Ward/St.
Bernard polder, especially the
Lower Ninth Ward.” The Na-
tional Weather Service reported
that 3 to 8 feet of flooding was
possible.* Then, at 8:30 a.m., a
continuous wave of storm surge
poured over a one-mile section
of levee along Lake Pontchar-
train behind the Lakefront Airport. The water kept coming for another two to three hours.*
In the Ninth Ward/St. Bernard polder,* floodwaters were reaching the second stories of
bigger buildings and residents were fleeing to their attics.””

To the west — along the northern edge of the Orleans East Bank polder - the storm surge

that hit the southern lakefront of Lake Pontchartrain did not produce waters high enough

to overtop the concrete floodwalls lining the three major drainage canals: the 17th Street,
Orleans Avenue, and London Avenue Canals. Nevertheless, three major breaches occurred
along these canals. Based on two very detailed eyewitness accounts in the area, it is estimated
that the initial breach on the east side of the 17th Street Canal occurred at approximately 6:30
a.m.,”® and that the catastrophic failure of the levee took place somewhere between 9 and 10
a.m.”® Similarly, sometime between 7 and 9:30 a.m., a section on the east side of the London
Avenue Canal (close to the Mirabeau Bridge) failed;® sometime between 7:30 and 10:30 a.m.,
a section on the west side of the London Avenue Canal breached, “sen[ding] an 8 foot high
wall of water cascading into the surrounding neighborhoods.”" All three of these breaches
caused catastrophic flooding in the Orleans East Bank polder, which includes (among others)
the Central Business District, Lakeview, Mid City, and Lakewood areas of the city.

Captains Paul Hellmers and Joe Fincher, two New Orleans Fire Department firemen located
at a department refuge in the Lakefront area of the city, videotaped the 17th Street Canal
breach. In the video, which captures the breach at 11:11 a.m., Capt. Hellmers said:*

You can ... see the water pouring through the [inaudible] wall. There’sa ...
concrete wall on top of the dirt levee. And you can see that the ... wall is gone
- you can see the water pouring through, it looks like about a 200-foot section
of wall that’s gone! The water is continuing to rise — very slowly.®’

While Capt. Hellmers observed that the water in the entire area was rising “very slowly,” it
is clear from the video that the water from the 17th Street Canal breach is pouring through
the gaping hole with enormous pressure and speed.** A second video of the New Orleans

A canal breached, New Orleans

Photo © 2005 The Times-Picayune Publishing
Co., all rights reserved. Used with permission of
the Times-Picayune
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area, shot from a Coast Guard helicopter during the early afternoon of August 29, helps
explain the different impressions.®® From the vantage point of the helicopter’s bay window,
it is evident that the inflow from Lake Pontchartrain was spreading out rapidly into a vast
area of land, so the water level rose slowly despite the power of the flow.

Later in the day, between approximately 5:15 and 7 p.m., Marty Bahamonde, a public- af-
fairs official with the Federal Emergency Management Agency (FEMA) who had spent the
night at the New Orleans City Hall Emergency Operations Center, joined a Coast Guard
helicopter crew to conduct a visual inspection. The first of his two rides began with a quick
pass over the 17th Street Canal. A second flight of approximately 45 minutes covered most
of the metropolitan area of New Orleans. Bahamonde described the scene:

As far as the eye could see in either direction was completely covered with
water. There was no dry land. I saw no dry land the moment I left, other than
around the Superdome. ... It was varying in depth. There were houses that
were completely under water. All you saw was rooftops. ... It was obvious that
there was massive flooding throughout the city. ... And we went out and flew
over the [I-10] twin span and it was completely destroyed. ... We flew over the
canal area, may have even been the Mississippi, where a huge tanker had been
run aground. ... Chalmette, the Ninth Ward, all completely flooded ... the
Intracoastal Industrial Canal. You didn’t really know it was a canal because it
was just one sheet of water. ... And as we got back toward the city, it became
obvious now that - it’s close to 7 o’clock - that there are literally hundreds of
people on rooftops, standing in balconies in apartments, and that there was a
desperate need for a rescue mission because it was now getting dark.

Around the same time that Bahamonde was observing the devastation from a Coast Guard
helicopter, Colonel Richard P. Wagenaar, Commander of the Army Corps of Engineers
district office in New Orleans, was conducting a similar reconnaissance in a four-wheel-
drive vehicle. Col. Wagenaar told the Committee that between 5 and 5:30 p.m. he reached
an elevated overpass on Interstate 10 near downtown New Orleans:

Then we saw the water, and the water was — all you could see were the trees
sticking out of the water. ... That’s probably 10 or 15 feet of water ... a sight to
behold, because, literally, I mean, you just drive on an interstate and there is a
lake. I mean, it literally was a lake.”®

Mississippi

Hurricanes are part of life on the Mississippi Gulf Coast. Every year there are hurricane
warnings, evacuations, and scares; some years the coast gets hit. Before Katrina, the gold
standard for storms in the region was Hurricane Camille,*® a Category 5 hurricane that
struck Mississippi on August 17-18, 1969, killing 143 along the coast, bringing with it about
10 inches of rain and a storm tide as high as 24 feet.®

The area’s familiarity with hurricanes — and with the inevitable false alarms generated as the
storms wander toward land - gives coastal residents both a healthy respect for storms and a
degree of nonchalance toward dire warnings. False alarms during previous seasons - in-
cluding an evacuation in 2004 before Hurricane Ivan, which ultimately veered away from
the Mississippi coast — may have contributed to this attitude. Surviving Camille, widely
viewed as the worst storm imaginable, may have led some to believe that future storms
would be no worse.
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Katrina changed all that. As Governor Barbour recounted at a February 2, 2006, hearing of
the Senate Homeland Security and Governmental Affairs Committee:

On Aug. 29, 2005, Hurricane Katrina struck our state a grievous blow. Al-
though the eye of the storm landed at the Mississippi-Louisiana line, that eye
was more than 30 miles wide, and Katrina completely devastated our entire
coastline, from Pearlington to Pascagoula. The miles and miles of utter de-
struction is unimaginable. ... But this hurricane wasn’t just a calamity for the
Mississippi Gulf Coast. Its impact extended inland with hurricane force more
than 200 miles from the coast. In her wake, Katrina left literally tens of thou-
sands of uninhabitable, often obliterated homes; thousands of small businesses
in shambles; dozens of schools and public buildings ruined and unusable;
highways, ports and railroads, water and sewer systems, all destroyed.”

The Region

In 2005, the State of Mississippi had a population of approximately 2.9 million people. The
state comprises 82 counties, with three (Hancock, Harrison, and Jackson) located directly
on the Gulf of Mexico, and three directly to the north of them (Pearl River, Stone, and
George). The three counties that lie directly on the Gulf are generally referred to as the
Mississippi Gulf Coast, and have a combined population of approximately 374,000 people
(with populations of 46,000 in Hancock, 193,000 in Harrison, and 135,000 in Jackson). The
Mississippi Gulf Coast extends for some 90 miles between Louisiana and Alabama. With
the three counties to the north (Pear] River has 52,000, Stone has 14,000, and George has
21,000), that number rises to 461,000.7

The largest cities of the southernmost six counties are Gulfport and Biloxi, both located in
Harrison County. They are the second and third largest cities in the state after the capital,
Jackson, with populations of 71,000 and 50,000 respectively. The next largest in the region
are the cities of Pascagoula in Jackson County (26,000), Laurel in Jones County (18,000),
and Long Beach in Harrison County (17,000). Other cities in Hancock County include Bay
St. Louis (8,000) and Waveland (6,000). 7

The Mississippi coastal area had a varied economy before Katrina struck. Major sectors
included oil-and-gas refining and distribution, light manufacturing, and tourism. The area’s
beaches and casino resorts were a mainstay of the tourism industry. Recent years had seen
development of a number of casino/hotel complexes, including the Hard Rock Casino, the
Beau Rivage, the Palace Casino, and the Grand Casino. To comply with Mississippi law, the
casino operations were offshore, on barges arrayed along the coast.” The casino industry
was an important source of jobs and tax revenue for the region.”™

Katrina Approaches

At about 10 a.m. on Wednesday, August 24, the Mississippi Emergency Management Agency
(MEMA) activated the state Emergency Operations Center (EOC) in Jackson, Mississippi. At
this point Katrina was just a tropical storm in the Atlantic.”” By 4 p.m. the next day, Katrina
was bearing down on Florida and its entry into the Gulf of Mexico was increasingly likely.”®

At 10 a.m. on Friday, August 26, MEMA’s situation report reported that Katrina was likely
to make a gradual turn to west-northwest and northwest from Florida and noted, “This lon-
ger westerly motion is significant in that it indicates an increasing threat farther west along
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the northern Gulf Coast.”” By 4:30 p.m. that day, MEMA reported, “Landfall is now pro-
jected for near the Alabama/Mississippi border on Monday morning” as a Category 4 hur-
ricane.” On August 26, the Governor declared a State of Emergency and signed Executive
Order #939, activating the National Guard.”” By 9 a.m. the next day, Katrina was forecasted
to make landfall in the Mississippi Delta/New Orleans area as a Category 4 hurricane.®

By noon on Saturday, August 27, Harrison County and the City of Pass Christian issued
Proclamations of Local Emergency.* These proclamations meant that these localities felt it
was beyond their capacity to respond to the threat Hurricane Katrina posed and that they re-
quired help from other counties and the state.*> By 4 p.m., they had been joined by Hancock
County and the City of Waveland.* By 8 a.m. the next day, Jackson County did as well.**

On the morning of Sunday, August 28, MEMA issued a situation report describing Katrina
as an “extremely dangerous” Category 5 storm and stating that the entire Mississippi coast
was subject to a hurricane warning.** By noon that day, Katrina had been upgraded to “po-
tentially catastrophic,” with expected storm surges of up to 25 feet.*

As recounted more fully elsewhere in this report, federal, state, and local governments
made various preparations and preliminary deployments in the days leading up to Katrina’s
landfall on August 29. The Governor called up Mississippi National Guard units, which had
begun deploying August 27, with some units positioned in the coastal counties while others
formed up at Camp Shelby, near Hattiesburg, Mississippi. By noon on Sunday, August 28,
MEMA'’s State Emergency Response Team (SERT) had deployed to Camp Shelby.*” FEMA
representatives arrived as well.

The Storm Hits

Katrina weakened from a Category 5 to a Category 3 storm as it made landfall on the Mis-
sissippi Gulf Coast, but its magnitude was still extraordinary. No one the Committee staft
spoke to had ever seen a comparable storm. On August 29, Katrina’s radius of maximum
winds stretched out 25 to 30 nautical miles from its center, and hurricane-force winds ex-
tended out at least 75 nautical miles eastward from its center, making it a storm of unprec-
edented size on the Mississippi Gulf Coast.*

The Surge: Witnesses from the Gulf Coast have told of the horrible, overwhelming storm
surge driven ashore by Katrina, a surge that caused significant flooding the length of the
coast. Yet, as the NWS has observed, “A precise measure of the storm surge . . . is com-
plicated by many factors, including the widespread failure of tide gauges. Additionally, in
many locations, most of the buildings along the coast were completely destroyed, leaving
few structures within which to identify still-water marks.”*

Whatever its exact surge level, Katrina battered Mississippi with a deadly and unprecedented
wall of water. Unoflicial measurements hint at its power. The Hancock County Emergency
Operations Center recorded a 28-foot storm tide.” The Harrison County emergency director
estimates that a tidal surge of 25 to 35 feet hit that part of the coast.”* Across the Mississippi
Gulf Coast in Pascagoula, the Jackson County EOC recorded a high water mark of 16.2 feet.”

The NWS reports that Katrina’s ferocity in the Gulf of Mexico, combined with its enormous
size at landfall, caused the extraordinary surges. “Overall, Katrina’s very high water levels
are attributable to a large Category 3 hurricane’s storm surge being enhanced by waves
generated not long before by a Category 5 strength storm.””
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Katrina’s waves and high waters lasted for hours,
compounding the destruction. D.J. Ziegler, the Gulf-
port Harbormaster, rode out the storm in a parking
deck near the ocean:

The word “surge” irritates me a little. ... People
want to act like there’s one sudden ... surge
that comes in, and it’s not the case. The water
just keeps getting deeper and the swells getting
larger. So what you really have is a constant
pounding. ... So it’s more like somebody’s got a
sledge hammer ... and keeps hitting.**

The surge penetrated at least six miles inland along
many portions of coastal Mississippi, and up to 12
miles along bays and rivers.”

The Rain: Even without the storm surge, Katrina’s
rain was enough to flood many communities along
the coast. Eight to 10 inches of rain fell across a large
swath of southwestern Mississippi.”® Estimates gath- Devastated neighborhood,
ered by the NWS indicate that Hancock County received more than 10 inches of rain. Even Waveland, MS

. . . . . Sun Herald news photo, Biloxi/Gulfport, MS
Jackson, almost 150 miles north of the coast, still received nearly four inches of rain.”

The Wind: Katrina’s winds were strong, broad in reach, and long-lasting. As a Category 3
hurricane, Katrina had sustained winds of 111 to 130 miles per hour. In Jackson County,
the reported winds were even higher.*®

Katrina’s Reach: Katrina remained a destructive storm well north of the Gulf Coast. It weak-
ened to a tropical storm late in the day on August 29 just northwest of Meridian, Mississip-
pi.*” Winds of over 56 m.p.h. were registered in the state capital of Jackson, and as far north
as Columbus, Mississippi, there were winds of over 50 m.p.h.'® Mayor Bob Massengill of
Brookhaven, Mississippi, located 135 miles northwest of the Mississippi Gulf Coast, recalled
that his community received wind gusts of up to 85 miles per hour and had several hours of
sustained winds of over 50 miles per hour. This resulted in hundreds of downed trees and
dozens of severely damaged or destroyed homes.'”

As if the destructive force of the hurricane winds alone were not enough, Katrina produced
a total of 11 reported tornados in Mississippi during August 29 and 30.'*2

Immediate Impact on Mississippi

Within hours, Katrina brought the coast to a halt. By 4 p.m. on Monday, all of Highway
90 along the Gulf Coast had flooded, along with parts of I-10.'” The two main bridges on
Highway 90, the Biloxi-Ocean Springs Bridge and the Bay St. Louis Bridge, collapsed. The
Bay St. Louis Bridge fell into the bay, between supports that had withstood the storm. The
storm rendered roads completely impassable, and rail service was discontinued.'**

The most basic of community services were totally disrupted, in some cases for weeks.

Water and sewer service failed. Local schools closed. Gulfport Memorial Hospital and other

hospitals along the coast were damaged and forced to relocate hundreds of patients.'” Ka-

trina knocked out power to hundreds of thousands of Mississippi residents. At its peak, as

of August 30, almost one million energy customers were without power.'% 59
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The physical damage was staggering. According to estimates, 65,380 homes were destroyed in
southern Mississippi — over 95 percent of the statewide total of 68,641 destroyed homes. Ka-
trina left 44 million cubic yards of debris and caused billions of dollars in property damage.’”

The impact on many communities along the coast is difficult to conceive. In Waveland and
Bay St. Louis, communities of thousands of homes on the westernmost part of the Missis-
sippi Gulf Coast, Katrina left only a few dozen habitable residences. Mayor Brent Warr of
Gulfport estimates that 80 to 90 percent of the residential and commercial properties of his
city sustained heavy damage or were destroyed.'®® In Gulfport and Biloxi, the big casino
barges so significant to the region’s economy were destroyed. In many instances, the casinos
were lifted off of their anchoring stanchions by the powerful water and dumped hundreds
of yards away. At one casino, boats from nearby Gulfport Harbor were wedged between the
girders of what was left of the structure, like nails hammered in by some unseen hand.'”

According to recent figures, 231 identified victims perished in Mississippi as a result of
Katrina, with 5 other unidentified dead and 67 missing.'"

Alabama

While Alabama did not suffer the same level of damage as Louisiana and Mississippi, Hur-
ricane Katrina gave the state a battering, especially coastal Baldwin and Mobile counties.
Dauphin Island, a barrier island, faced 100 m.p.h. wind gusts; Mobile had gusts exceeding
80 m.p.h.""" An oil rig under construction along the Mobile River in Alabama was dis-
lodged, floated 1.5 miles northward, and struck the Cochrane Bridge, causing significant
damage just north of downtown Mobile.""* Another offshore oil rig washed up near the
beach of Dauphin Island. '** Katrina also reportedly caused significant beach erosion and
significant tree damage throughout the state. ''*

Hurricane Katrina produced a large storm surge along the Alabama coast. A Dauphin
Island town-council member described the damage:

The West End of our island ... was ravaged by Katrina. Visual inspections of
this area show 190 homes totally swept away, another 96 homes totally de-
stroyed or severely damaged, roads completely obliterated, and water, sewer,
phone, and power are non-existent. No home was left unscathed by Katrina in
this area.'”

According to a study published by the National Hurricane Center, the storm surge was as
high as 10 feet as far east as Mobile, Alabama, and caused flooding several miles inland from
the Gulf Coast along Mobile Bay."® In addition, the Alabama Emergency Management
Agency (AEMA) reported that the highest storm surge, 15 feet, was in Bayou La Batre, ap-
proximately 30 miles south of Mobile on the Gulf Coast. '’

In addition to the storm surge and wind damage, there were four confirmed tornadoes, in
Montgomery, Macon, Tallapoosa, and Calhoun counties in the eastern half of the state.
AEMA described rainfall during Katrina as “insignificant.” '8

Two indirect fatalities occurred in Alabama during Hurricane Katrina as a result of a car ac-
cident in heavy rain during the storm. These fatalities, Alabama’s only fatalities in Katrina, oc-
curred in Washington County, directly north of Mobile County on the Mississippi border."*
The Federal Emergency Management Agency (FEMA) registered a total of 25,454 evacuees in
the state. Nearly 112,000 individuals registered for federal assistance in the state.'®
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Texas

Despite ominous early signs, Katrina ultimately inflicted minimal direct damage on Texas.
121 Tn the days that followed, however, Texas took in an estimated 400,000 evacuees, stretch-
ing the capacity of shelters and relief workers across the state.'?
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Chapter 5

Hurricane Katrina:
Timeline of Key Events

Dates (all 2005) and Times (all Central) of Event
Tuesday, August 23

4 p.m.: Tropical Depression 12 develops about 200 miles southeast of Nassau in the Bahamas.'

Thursday, August 25

2:30 p.m.: The tropical storm is elevated to a hurricane and is named “Katrina.”

4 p.m.: The National Hurricane Center, for the first time, reports that some models show
Katrina coming ashore “between Mobile, Alabama, and Grand Isle, Louisiana.” Katrina, still
about 15 miles east of Florida, is expected to gradually strengthen once in the Gulf of Mexico.’

5:30 p.m.: Katrina makes landfall in Florida as a Category 1 hurricane.

Friday, August 26

10:30 a.m.: Katrina, still moving westward, is elevated to a Category 2 hurricane, with note
that the storm “could become a category three or major hurricane on Saturday.”

11 a.m.: National Hurricane Center officials state in a video teleconference that their predic-
tion models indicate a shift in Katrina’s path west “towards New Orleans.” Prior models had
predicted a probable strike in the Florida panhandle.

1 p.m.: Louisiana Governor Kathleen Blanco declares a State of Emergency and activates her
state’s National Guard.”

Afternoon-Evening: Mississippi Governor Haley Barbour declares a State of Emergency and
activates his state’s National Guard.®

4 p.m.: NHC issues an official forecast shifting Katrina’s track 170 miles west, predicting a
probable Category 4 hurricane striking the Mississippi coast near the Alabama border with
landfall on Monday, August 29.°

10 p.m.: NHC issues a forecast shifting the track farther west and predicting a probable strike
at or near the Louisiana-Mississippi border, east of New Orleans, on Monday, August 29."

Saturday, August 27
4 a.m.: NHC issues a forecast stating that Katrina is a Category 3 hurricane and predicting a
direct hit on New Orleans."

6 a.m.: FEMA headquarters begins 24-hour operations in Washington, D.C."?

7:30 a.m.: National Weather Service, in teleconference, informs Louisiana state and local
officials that the probable path of the storm is “smack dab through the metropolitan New
Orleans area.”®®

9 a.m.: The first phase of the Louisiana Emergency Evacuation Plan begins. Under Phase
I, citizens in coastal areas, south of the Intracoastal Waterway, would evacuate 50 hours
before a Category 3 or stronger hurricane hits."
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11:41 a.m.: Governor Blanco requests a declaration of a federal state of emergency for Loui-
siana under the Stafford Act. President Bush issues the declaration later in the day."

12 p.m.: Phase II of the Louisiana Emergency Evacuation Plan is initiated.'®

I p.m.: (approximately) New Orleans Mayor C. Ray Nagin, in a joint press conference
with Governor Blanco, declares a State of Emergency, announces he will issue a voluntary
evacuation order, and announces that the Superdome will open at 8 a.m. on Sunday as a
special-needs shelter."”

2 p.m.: Louisiana Emergency Operations Center in Baton Rouge goes to 24-hour operations.'®
4 p.m.: The final phase of the Louisiana Emergency Evacuation Plan is initiated and contra-
flow evacuation by highway begins."

7 p.m.: National Weather Service advises City of New Orleans Office of Emergency Pre-
paredness that the New Orleans levees could be overtopped.?

7:25-8 p.m.: NHC Director Max Mayfield briefs Governor Blanco, Governor Barbour,
and Mayor Nagin about Katrina’s potential impact.”! Late evening traffic from Louisiana’s
evacuation into Mississippi subsides, allowing Mississippi to issue mandatory evacuations
for three coastal counties — Hancock, Harrison, and Jackson.?

10 p.m.: NHC issues first official storm-surge forecast for Katrina, predicting surge flood-
ing of 15 to 20 feet above normal tides and locally as high as 25 feet. NHC issues Hurri-
cane Warning for north-central Gulf Coast from Morgan City, Louisiana, eastward to the
Alabama-Florida border, including the City of New Orleans. Hurricane-force winds are
expected within 24 hours.”

Sunday, August 28

President Bush issues federal emergency declarations for Mississippi and Alabama, and
declares Florida a federal disaster area.”* Alabama, Mississippi, and Louisiana Governors
request Presidential Major Disaster Declarations; they are signed the next day.”

I a.m.: NHC issues Special Advisory: “Katrina Strengthens to Category 4 with 145 mph
winds.”?

7 a.m.: NHC issues Special Advisory stating that Katrina is “now a potentially catastrophic
category 5 hurricane” with maximum sustained winds near 160 mph.*”

8 a.m.: The Superdome is opened as a special-needs shelter.?®
9:30 a.m.: Mayor Nagin orders a mandatory evacuation of Orleans Parish.”

10 a.m.: NHC increases storm-surge forecast to 18 to 22 feet above normal tide levels and
locally as high as 28 feet.*

11 a.m.: During a daily video teleconference with the President, DHS headquarters, FEMA
headquarters, FEMA’s regional offices, and representatives from Louisiana and Mississippi,
National Hurricane Center Director Max Mayfield states, “I don’t think any model can tell
you with any confidence right now whether the levees will be topped or not, but that’s obvi-
ously a very, very grave concern.” FEMA Director Michael Brown says, “Just keep jamming
those lines full as much as you can with commodities.”

12 p.m.: The Superdome is opened as a “refuge of last resort” for the general population.*
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4 p.m.: NHC issues first official forecast addressing New Orleans levees which states, “Some
levees in the greater New Orleans area could be overtopped.”

5 p.m.: Contraflow highway evacuation in Louisiana ends.**

Monday, August 29

12:47 a.m.: A Department of Homeland Security assessment detailing the storm’s likely
impact is e-mailed to the White House’s Homeland Security Operations Center (HSOC).*

6:10-7 a.m.: On August 29, at approximately 6:10 a.m. CT, Hurricane Katrina’s eye makes
landfall at Buras on the Louisiana coast between Grand Isle and the mouth of the Missis-
sippi River. Storm surge overtops the levees on the east bank of the river, “crosses” the river,
overtops the levees on the west bank, and sends additional water into neighborhoods in
Plaquemines Parish. The center of Hurricane Katrina moves ashore into southeast Louisi-
ana just east of Grand Isle.** Morning Catastrophic flooding begins in New Orleans result-
ing from massive overtopping of levees in east Orleans and St. Bernard Parishes, overtop-
ping and breaking of the Industrial Canal levees, and breaks in the 17th Street and London
Avenue Canal floodwalls.”” The Superdome’s roof begins to leak; it loses air conditioning,
plumbing in all but the first floor, and its communication system. A backup generator pro-
vides minimal lighting.*®

10 a.m.: Hurricane Katrina makes landfall in Mississippi. Storm surge reported 20 feet
above normal in Biloxi area.”

Afternoon: State and local first responders’ communications begin to fail in the Greater New
Orleans area and Mississippi.*

Mid-afternoon: Search-and-rescue operations begin by the U.S. Coast Guard, the New
Orleans Police and Fire Departments, the Louisiana National Guard, and the Louisiana
Department of Wildlife and Fisheries.*

2-3 p.m.: Local officials in Mississippi begin search and rescue.*!

Evening: FEMA Director Brown assures Governor Blanco that FEMA will send 500 buses to
New Orleans the next day.*

10 p.m.: MEMA search-and-rescue teams arrive and immediately begin life-saving
operations.*

Tuesday, August 30

Mayor Nagin opens the New Orleans Convention Center as a refuge for the general
population.*

10:30 a.m.: Acting Deputy Secretary of Defense orders U.S. Northern Command to move
all necessary assets to the Gulf Coast, giving blanket authority for forces to provide military
assistance.*

4 p.m.: U.S. Army Lieutenant General Russel Honoré is designated Commander of Joint
Task Force Katrina.” Evening Plumbing fails completely at the Superdome. Conditions at
the stadium deteriorate due to the massive crowds and lack of air conditioning and sanita-
tion.” DHS Secretary Michael Chertoff declares Katrina an “incident of national signifi-
cance.” Chertoff designates Michael Brown as the Principal Federal Official (PFO) to man-
age the response and recovery operations for Hurricane Katrina.*
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Late evening: Governor Blanco directs the Department of Social Services to find a shelter by
6 a.m. Wednesday for at least 25,000 people.”
Wednesday, August 31

Health and Human Services Secretary Michael Leavitt declares a public-health emergency
for Louisiana, Mississippi, Florida, and Alabama.*® Governor Blanco issues an Executive
Order to commandeer school buses.*”

1:30-1:45 a.m.: FEMA, for the first time, mission-assigns DOT to send buses to New Orleans.*

8:30-9:30 a.m.: Governor Blanco calls Governor Rick Perry of Texas to request that the
Houston Astrodome open to house New Orleans evacuees.™

11 a.m.: Chief of the federal National Guard Bureau directs all state Adjutants General to
rapidly deploy available National Guard troops to Louisiana and Mississippi.”

2:30 p.m.: Governor Blanco and President Bush discuss by telephone the need for military
assistance and the Governor’s command of the Louisiana National Guard in a unified-com-
mand structure.*®

4:11 p.m.: President Bush holds a Cabinet meeting at the White House and speaks publicly
to outline federal relief efforts.””

Evening: Some federally contracted buses arrive in New Orleans and begin evacuation of
overpasses and special-needs shelter.™

Thursday, September 1

10 a.m.: Bus evacuation of the general population begins at the Superdome.59

Late Evening: Colonel Terry Ebbert, New Orleans Director of Homeland Security and Pub-
lic Safety, requests assistance from Louisiana National Guard commander Major General
Bennett Landreneau to secure and evacuate the Convention Center in conjunction with the
New Orleans Police Department.®

Friday, September 2

President Bush makes his first visit to the Gulf States after Katrina and meets with the gov-

ernors of Louisiana, Alabama, and Mississippi; and Mayor Nagin in New Orleans. ©!

Late Morning: In a private meeting, the President and Governor Blanco discuss command
and control for the military response.*

12-12:30 p.m.: 1,000 National Guard forces (LA, TX, OK, NV, and AR) move toward the
Convention Center and secure the building to begin relief operations.®*

11:20 p.m.: White House faxes proposal to Governor Blanco under which there would

be appointed a dual-status commander who would be an active-duty military officer and
who would exercise command and control on behalf of the Governor over National Guard
forces and on behalf of the President over federal active-duty forces.®*

Saturday, September 3

8:56 a.m.: Governor Blanco declines the White House proposal to appoint a dual-status
commander and retains sole command of National Guard troops in Louisiana.®®

9:06 a.m.: President Bush orders 7,200 active-duty troops to the Gulf Coast.®
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10 a.m.: Convention Center evacuation begins.®”
1 p.m.: Superdome evacuation is complete.®®
6:30 p.m.: Convention Center evacuation is complete.*

Monday, September 5

I-10 Cloverleaf and Causeway Boulevard evacuations are complete.”” Coast Guard Admiral
Thad Allen is appointed Deputy PFO.™

Tuesday, September 6

5 a.m.: Search and recovery efforts in New Orleans continue.”
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Chapter 6

Emergency Management:
Louisiana

The Threat

Like its Gulf Coast neighbor states, Louisiana repeatedly finds itself the target of tropical
storms and hurricanes coming ashore from the Gulf of Mexico. Louisiana has the added
problems of having large tracts of low-lying land that are sinking while sea levels are rising,
and of being home to a major city that, on average, lies below sea level.

As the Congressional Research Service (CRS) has noted, “New Orleans’ location on the Gulf
Coast with water on three sides and below-sea-level terrain makes this densely populated
section of Louisiana highly susceptible to flooding from hurricane storm surges” — not to
mention the risks it faces from river flooding and trapped rainwater.'

The need to protect New Orleans is old and pressing. And it is getting more severe. Three
researchers presenting at a U.S. Geological Survey conference observed that “Consider-

ing the rate of subsidence [sinking soil levels] and the mid-range estimate of sea-level rise
during the next 100 years (480 millimeters) [about 1.9 inches] the areas of New Orleans and
vicinity that are presently 1.5 to 3 meters [about 5 to 10 feet] below mean sea level will likely
be 2.5 to 4.0 meters [about 8 to 13 feet] or more below mean sea level by 2100.” Like other
researchers, they also note that the New Orleans area’s vulnerability is “aggravated owing

to flood-protection measures and disruption of natural drainageways that reduce sediment
deposition” that would otherwise compensate for some of the subsidence.’

The desire to protect New Orleans is old and powerful. And it continues. French settlers

in the early 1700s built earthen levees to protect their high-ground settlement from flood
waters rising in the Mississippi River. After Louisiana had passed into American hands in
1803, a succession of private landowners, local levee boards, and later the Army Corps of
Engineers (the Corps) added to the protective works.* The Corps got its first Mississippi
flood-control mandate from Congress in 1850; its authority expanded through major flood-
control legislation of 1936, 1944, and 1950, among others.?

Most of the current hurricane-protection system around the metropolitan New Orleans area
has been built since 1879 by local sponsors or by the Corps.® The most intense and protracted
program of protection, however, was launched after the 1965 assault by Hurricane Betsy.

On the night of September 9, 1965, Hurricane Betsy made landfall near New Orleans,
driving before it a storm surge of water that easily overran levees and flooded more than
5,000 square miles of land, including densely populated areas in Orleans and St. Bernard
Parishes, and more rural areas in Plaquemines Parish. The hurricane was the worst up to
that point in Louisiana’s history: it killed 81 people, injured over 17,600, and drove more
than 250,000 to shelters.”

President Lyndon Johnson visited New Orleans the next day. He praised the work of state
and local first responders — “The agony and the loss of Louisiana would have been far greater
without the cooperation, effective work of the Weather Bureau, the Civil Defense Authorities
of Louisiana, the Red Cross and other local groups” - then added, “[Y]ou can be sure that the
federal government’s total resources, with the help of the fine Louisiana Delegation, will be
turned toward helping this state and its citizens find its way back from this tragedy.”
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Congress responded with the Lake Pontchartrain and Vicinity Hurricane Protection Project
in the Flood Control Act of 1965. The project envisioned a series of control structures,
floodwalls, and levees to provide hurricane protection to areas around Lake Pontchartrain,
the large lake lying north of New Orleans. Originally expected to be completed in about

13 years, the project was delayed by technical issues, environmental and legal challenges,
and some local opposition that ultimately led to design changes. When Hurricane Katrina
struck, the project included some 125 miles of levees, and the completion date had been
extended to 2015. The drainage-canal floodwalls that failed during Katrina, however, were
complete at that point.’

During the 40 years of construction that followed the Flood Control Act of 1965, a succes-
sion of powerful hurricanes - Camille in 1969, Andrew in 1992, Georges in 1998, Isadore
and Lili in 2002, and Ivan in 2004 - supplied grim reminders of the need to protect the
Louisiana coast and the low-lying City of New Orleans, and to perfect evacuation plans to
remove people from the impact areas.

The Army Corps of Engineers had built the New Orleans levee system to handle a “standard
project hurricane” - a notional, hybrid storm that engineers later described, in terms of the
Saffir-Simpson scale adopted in 1977, as “equivalent to a fast-moving Category 3 hurri-
cane.”" On its five-category scale, the National Weather Service (NWS) classifies Category
3, 4, and 5 hurricanes as “major,” and the damage from a Category 5 storm as “catastroph-
ic.”!! Compared to the Saffir-Simpson standards, the Standard Project Hurricane’s winds
were as fast as a Category 2 hurricane, its storm surge as high as a Category 3, and its central
atmospheric pressure as low as a Category 4 — hence the rough description as a fast-moving
Category 3 storm.'

Assessing the protective strength of the New Orleans-area system was complicated by the
region’s soil subsidence. Though the Corps periodically “lifted” the levees to compensate for
subsiding soils, the levels of the lifts varied, resulting in a system as vulnerable as its low-

est component. A Corps of Engineers fact sheet of 2003, “How Safe is New Orleans from
Flooding?” took note of these uncertainties about the Lake Pontchartrain project:

This level of protection [against a fast-moving Category 3 hurricane] was based
on the science of storm prediction as it existed in the 1960s. The question re-
mains, however, whether this level of protection would be sufficient to protect
the city from a category 4 or 5 hurricane today — or even a category 3 storm
that lingered over the city [i.e., a “slow-moving” storm]. Since the 1960s, New
Orleans has been sinking - in some areas at the rate of ¥ inch per year. The
distance from the Gulf Coast to New Orleans has also been shrinking. A cen-
tury ago, a hurricane would have to cross 50 miles of marshland able to reduce
the storm’s energy; today only half as much.”

By 2003 - 10 years after the start of a new cycle of more active hurricane formation in the
Atlantic — new research suggested that the combination of sinking soil and rising ocean
water around the Mississippi Delta meant that even some Category 2 storms could produce
devastating floods in the New Orleans area. Director Marc Levitan of the Louisiana State
University Hurricane Center wrote a paper analyzing the computerized, multi-storm flood-
ing projections of the National Oceanic and Atmospheric Administration’s SLOSH (Sea,
Lake, and Overland Surges from Hurricanes) program. Examining the mapping results of
the program, he wrote,

clearly demonstrates that New Orleans is at significant risk of flooding from
Category 2 and 3 hurricanes. All locations on the West Bank and many points
on the East Bank could flood even in Category 2 intensity storms from certain
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directions ... locations anywhere within Orleans and Jefferson Parishes can
experience significant storm surge flooding in a Category 3 storm. ... The situ-
ation deteriorates rapidly if Category 4 and 5 storms are considered. Any single
storm can easily flood broad areas of both parishes to depths over land of 10
feet or more."

The historic record shows the concern over extreme or catastrophic storms was not idle
fretting about some remote possibility. The National Hurricane Center’s list of “Most
Intense Hurricanes in the United States, 1851-2004” includes six hurricanes measured or
estimated as Category 4 or 5 that have struck Louisiana:

Hurricane Andrew 1992 Category 5
Hurricane Camille 1969 Category 5
Hurricane Audrey 1957 Category 4
Unnamed storm 1947 Category 4
Unnamed storm 1915 Category 4
“Last Island” storm 1856 Category 4"

Hurricane Betsy, which devastated New Orleans and other Louisiana communities in 1965,
had reached Category 5 strength while still in the Gulf of Mexico, though it weakened
before landfall. Hurricane Katrina reached the same strength in 2005, and faced a protective
system with newly recognized vulnerabilities.

Just as the hurricane-protection system reflected coordinated efforts at different levels

of government, Louisiana’s response capability for disasters like Katrina is vested in an
emergency-management system that coordinates preventive and remedial actions by local,
state, and federal governments. As will be seen, that system had deficiencies in its structure
and operation.

The State

Louisiana’s Emergency-Management Structure

Louisiana law entrusts the Governor with “overall responsibility for emergency manage-
ment in the state.” '® The Governor delegated her authority to direct emergency operations
to the state Adjutant General.”” As in many other states, when Katrina struck, the Adjutant
General was serving both as director of the state emergency-preparedness office and as
commander of the National Guard.

The state’s lead agency for emergencies is the Governor’s Office of Homeland Security and
Emergency Preparedness. From 2003 to March 2006 - and therefore during the Katrina
disaster - it was known as the Louisiana Office of Homeland Security and Emergency
Preparedness (LOHSEP), and will be referred to by that title in this discussion. Since its
creation in 1950, the agency has been variously assigned to the Department of Public Safety,
the Military Department, and finally the Governor’s Office."®

LOHSERP says it “has managed over 16 Federal Disaster Declarations and has coordinated
several hundred State Disaster Declarations authorized under the Governor’s signature”
since 1990." Based in Baton Rouge, LOHSEP was directed at the time of Katrina by the
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Adjutant General of the Louisiana National Guard, Major General Bennett C. Landreneau;
its current Acting Director is Colonel Jeft Smith.

Allocation of disaster-response responsibilities is governed primarily by the Louisiana Con-
stitution, the Louisiana Homeland Security and Emergency Assistance and Disaster Act,
and the State Emergency Operations Plan (EOP).

The State’s EOP comprises a 21-page “Basic Plan,” four Attachments, 15 Emergency Sup-
port Function (ESF) Annexes, and seven Supplements. Its purpose is to “establish the
policies and structure for state government management of emergencies and disasters.”® It
prescribes phases of emergencies and disasters, and assigns responsibilities for actions the
state will take to provide for the safety and welfare of its citizens.”!

The general principles underlying the EOP’s allocation of responsibilities exemplify the

long-standing, federal-system approach to disaster planning. The EOP’s “Assumptions” sec-
tion reads, in part:

5. The initial actions of prevention, mitigation, preparedness, response and
recovery operations are conducted by local government. Local authorities will
exhaust their resources, and then use mutual aid agreements with volunteer
groups, the private sector and/or neighboring parishes.

6. State assistance will supplement local efforts and federal assistance will sup-
plement State and local efforts when it is clearly demonstrated that it is beyond
local and State capability to cope with the emergency/disaster.”

Following the template of the National Response Plan (NRP), the EOP identifies 15 Emer-
gency Support Functions (ESFs), for which 28 state departments, offices and agencies have
primary and/or supporting roles. LOHSEP has primary responsibility for five ESFs; the
Department of Agriculture and Forestry, the State Police, and the Department of Transpor-
tation and Development have responsibility for two; and 10 agencies have a single primary
responsibility. The National Guard is unique in being assigned supporting responsibility for
all 15 ESFs, but no primary responsibilities.”

While most of those departments and agencies took their responsibilities seriously, as dis-
cussed elsewhere in this report, the Louisiana Department of Transportation and Develop-
ment, which acquired primary responsibility for the emergency support function relating
to evacuation in 2004, did not. Colonel Smith also acknowledged LOHSEP’s shortcomings
in this area, saying the agency needed to do more to ensure that all entities assigned lead
responsibilities for emergency support functions are “completely aware of what those re-
sponsibilities mean.”**

Governor Blanco failed to provide sufficient resources to LOHSEP. However, the inad-
equacy of LOHSEP’s resources was a chronic issue, known to Louisiana officials well before
Katrina. LOHSEP had a pre-Katrina staff of 43 to 45, some of whom were detailed from
other offices. Only about 15 agency staff had emergency-management leadership experi-
ence.” Depressed pay scales both prevented the agency from hiring experienced candidates
and led to high turnover.* Planning in particular suffered. When the New Orleans medical
director sought to put in place memoranda of understanding with Amtrak and other car-
riers for pre-landfall evacuation in the summer of 2005, LOHSEP was too short-staffed to
help finalize the plan.”

When Colonel Smith became Acting Deputy Director in late 2004, General Landreneau di-
rected him to undertake a staffing study.?® While the resulting study showed that LOHSEP’s
staffing was only about 60 percent of the national average, efforts to persuade the legislature
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to fund additional positions — which had the support of the Governor’s staff - met with
little success. %

LOHSEP was also well aware long before Katrina that its emergency plan was not adequate
to deal with a catastrophic hurricane, and that it lacked the resources to remedy that inad-
equacy. It was that very awareness that led to its efforts beginning in 1999 to secure federal
assistance in developing a more comprehensive plan (eventually leading to the Hurricane
Pam exercise).” The extent of that inadequacy only became more apparent as LOHSEP
wrestled with the overwhelming problems of responding to the devastation of Katrina.

The State Updates its EOP

In addition to the issues that led to the Hurricane Pam exercise, the state and federal agen-
cies addressed other concerns related to evacuation.

In 2000, the State’s Office of Emergency Preparedness finished an update of the state com-
prehensive emergency operations plan. It included new evacuation and shelter plans pro-
duced by the 12 parishes in the Southeast Louisiana Hurricane Task Force. Some parishes,
such as Jefferson, updated their plans; some agencies, such as the New Orleans Fire Depart-
ment, developed new strategies for a catastrophic storm.*

This period also exposed the fundamental weakness of the state’s approach to pre-storm
evacuation of residents without transportation. Under the state’s plan, the National Guard
was responsible for transportation, but the agency had no buses and intended to parcel out
its inventory of troop transport trucks to individual parishes as it had always done.* The
State’s Comprehensive Emergency Management Plan, updated in 2000, left the responsibil-
ity for pre-storm evacuation with the parishes. “The primary means of hurricane evacuation
will be personal vehicles,” the plan said. “School and municipal buses, government-owned
vehicles and vehicles provided by volunteer agencies may be used to provide transportation
for individuals who lack transportation and require assistance in evacuating.”*

Solving the problem involved more than assembling large numbers of buses, as the 1994
Hurricane Preparedness Study had emphasized. If no building in New Orleans could serve
as a hurricane shelter, then all vehicles had a much longer drive to reach shelters, which
influences clearance times.

A month before the start of the 2002 hurricane season, officials from the main state and fed-
eral agencies responsible for hurricane evacuations in Louisiana met to discuss the Bi-State
Hurricane Evacuation Study - an event that underscored the challenges of arranging mass
evacuations in a hurricane-prone region.* During the meeting, speakers noted that approx-
imately 30 percent of Louisiana residents would evacuate to or through Mississippi in the
event of a hurricane and that Louisiana wanted to begin using the contraflow land-reversal
process to route residents eastward into Mississippi — an operation that could conflict with
Mississippi’s need to evacuate its own at-risk residents and tourists. *

By the 2002 hurricane season, the state’s preparedness agency had moved into a new Emer-
gency Operations Center in Baton Rouge that would serve as a command center during
disasters for state and federal officials. In May 2002, the FEMA Region VI office produced
its own “Hurricane Plan for Louisiana” that reflected the plans that the state and FEMA had
developed.

When Katrina struck, Louisiana was in the process of bringing its emergency-manage-
ment systems into conformance with the National Incident Management System (NIMS).*
The NRP incorporates the NIMS. In its April 2005 revision to the State’s EOP, Louisiana
adopted a “State of Louisiana Incident Management System” (SLIMS), which is supposed to
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use the same flexible structure as NIMS “to manage all types of incidents, particularly those
that require the establishment of Incident Command Posts at or near an incident site.”
However, in Katrina, a local incident-command post was not put into place until the second
week of the response. In the first week, the state operated under its pre-SLIMS structure,
with operations managed through the LOHSEP chain of command.

Colonel Smith and his operations division chief, Colonel William Doran, had different per-
spectives on the effectiveness of incident command at the local level. Colonel Doran believed
that the differences between the incident-command structure envisioned under NIMS and
Louisiana’s actual practice were minor: “In our case, we still have a chain of command. It’s
just — it’s set up just a little bit different, but I think in spirit we’re doing incident command.”™”

Colonel Smith, on the other hand, saw a need for LOHSEP to educate parishes on incident
command, and possibly even for legislation to address the issue:

Some parishes do a better job of understanding the ICS system, the NIMS
structures. Others don’t do as good a job. ... I will tell you that we have some
that work together great and we have others that hardly speak to each other.*®

LOHSEP’s Chief of Operations testified to “holes” in the state plan in several areas, includ-
ing state control of aviation; transportation and logistics; and prioritizing competing needs
for emergency assistance. He saw a need for the state to incorporate the kinds of detail
(“who, what, where, why, and how”) found in military planning. The absence of that kind of
detail made it necessary, in his opinion, to make plans “on the fly.”*

However, the plan does show some awareness that people lacking vehicles or having mobil-
ity problems could require assistance in evacuating. Two annexes to the State’s EOP, the
Southeast Louisiana Hurricane Evacuation and Sheltering Plan, and the Louisiana Shelter
Operations Plan, address that issue.

The former was the creation of the Southeast Louisiana Hurricane Task Force. The revised
plan of January 2000 was published by the State’s Office of Emergency Preparedness, and
lists 12 parish presidents and the mayor of New Orleans as signatories.* (In accordance
with the EOP, LOHSEP required the plan to be updated at least once every four years;
however, the updating due in 2004 did not occur prior to Katrina due to short staffing of the
LOHSEP planning division.)"

The “situations” which the plan is designed to address are described in terms very similar
to the scenario that served as the basis for the Hurricane Pam exercise. They include the
following:

1. The Greater New Orleans Metropolitan Area represents a difficult evacua-
tion problem due to the large population and it’s [sic] unique layout.

2. This area is located in a floodplain much of which lies below sea level ...

3. Tidal surge, associated with a “worst case” Category 3, 4 or 5 Hurricane ...
could cause a maximum inundation of 20 feet above sea level in some
parishes ...

4. The area is protected by an extensive levee system, but above normal water
levels and hurricane surge could cause levee overtopping or failures.*

The plan also set forth a list of assumptions, including one directed specifically at the need
for buses and other conveyances to evacuate those that lacked personal vehicles, stating:
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The primary means of hurricane evacuation will be personal vehicles. School
and municipal buses, government-owned vehicles and vehicles provided by
volunteer agencies may be used to provide transportation for individuals who
lack transportation and require assistance in evacuating.*

While the operational sections of the plan lack detail, and place very little responsibility on
state government, they clearly envision a role for parish governments in evacuating those
who cannot self-evacuate. Those sections divide responsibilities between risk-area parishes
(in the hurricane strike zone), host-area parishes (parishes outside the strike zone where
evacuees may be sheltered), and the state. No transportation obligations are imposed on
host-area parishes. The responsibilities on the other two are further grouped by phases, i.e.,
precautionary/voluntary evacuation; recommended evacuation; and mandatory evacuation.

In a precautionary/voluntary evacuation, the Plan states that in risk-area parishes, “Local
transportation resources should be marshaled and public transportation plans implemented
as needed.” There are no requirements for the state to marshal transportation resources.

In a recommended evacuation, the Plan directs risk-area parishes to “Mobilize transporta-
tion to assist persons who lack transportation or who have mobility problems.” The state is
directed to “Mobilize State transportation resources to aid in the evacuation of people who
have mobility and/or health problems.”

In mandatory evacuations, the Plan only directs risk-area parishes to “Assist persons with
mobility limitations to find last resort refuge [and to m]obilize all transportation resources
and request assistance from the state as needed.” The text is unclear whether the resources are
to be mobilized solely to transport persons with mobility limitations to last-resort refuges, or
for broader purposes. The obligations of the state are even more limited, and no clearer: The
state is to “Direct the evacuation and shelter of persons having mobility limitations, including
persons in nursing homes, hospitals, group homes and non-institutionalized persons.”*

Part VI of the plan defines the role of staging areas and last resort refuges. It contemplates
that staging areas will be designated, and transportation will be pre-positioned to transport
people from those areas to shelters until evacuation routes are closed, at which point the
staging areas “will become Last Resort Refuges.” Once weather conditions permit, rescue
teams are supposed to transport evacuees from last-resort refuges to designated shelters.
The plan does not specify who has responsibility to transport people from staging areas to
shelters, either before evacuation routes are closed or after they reopen.* However, state
officials consistently took the position in staff interviews that transporting evacuees was the
responsibility of parish or local government.*®

The Shelter Operations Plan is the creation of the Louisiana Shelter Task Force, made up of
in-land parishes, i.e., parishes likely to receive evacuees from low-lying or coastal parishes
during a major hurricane.

The plan includes a statement regarding transportation that closely resembles language in
the Southeast Louisiana Hurricane Evacuation and Shelter Plan:

The primary means of hurricane evacuation will be personal vehicles. Howev-
er, school and municipal buses and, where available, specialized vehicles will be
used to transport those hurricane evacuees who do not have transportation.*’

While this part of the plan is silent on the entity expected to provide the buses and vehicles
to transport people lacking personal vehicles, Part III identifies local governments in the
Southeast and Southwest Hurricane Task Forces as being responsible to transport evacu-
ees to shelters. The language suggests that the risk-area parishes were already planning
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to provide that transportation (although they evidently failed to follow through on those
plans). In a subsection labeled “Individual Evacuee” under Section III.B Reception and Care
- Planning Considerations, it states:

Most evacuees are expected to relocate using their personal vehicles. Local
governments of the two Hurricane Task Forces (Southeast and Southwest)

are expected to assist in evacuating those residents who do not own vehicles.
Evacuating parishes plan to transport these people to reception areas in Sector
C of the Shelter Area parishes using school and municipal buses, and special
purpose vehicles.*

The Shelter Operations Plan also required nursing homes to maintain emergency plans that
address evacuation and sheltering of their patients, and their patients are not allowed into
special-needs shelters “unless the homes’ prearrangements have utterly failed.” Nursing
homes were to contract in advance with commercial carriers for patients, staff, and staft
families; the plan cautions that ambulance companies may be overwhelmed with demands
for service in emergencies; and it directs home health-care agencies to assist the patient or
his caregivers in making transportation arrangements.>

All organizations that provide care to special-needs people, but do not have enough trans-
portation in emergencies, were required to arrange for supplemental transportation. If
those arrangements failed, they were to notify local OEPs, and the latter are to notify needs
in excess of their community capacity to LOHSEP. In turn, LOHSEP was required to report
these needs to the Louisiana National Guard, which in turn was supposed to meet them
with its own assets or “arrange for supplemental transportation assistance from other state
agencies, the Federal Government, private businesses, other organizations, and volunteer
groups.”

Finally, Katrina revealed a weakness in LOHSEP’s use of Standard Operating Procedures
(SOP) in managing emergencies. LOHSEP’s SOP describe the staffing of the EOC during
non-emergency situations as well as progressive levels of threatened emergencies; EOC
organization in emergencies; information handling procedures; responsibilities of the
principal functional groups; and certain administrative matters. Attached to it are appendi-
ces listing the responsibilities of supporting agencies at each level of EOC activation, EOC
checklists, and forms for recordkeeping and public notification.

The Shelter Operations Plan Checklists identify actions to be taken at each stage of EOC
activation, and provide a place for a LOHSEP to initialize and note the date and time each
action is completed. Some of the items are administrative, e.g., faxing forms to parishes and
requesting kitchen support for the EOC, while others relate to key aspects of preparing for
disaster response. Examples of the latter category are “LOHSEP Executes Evacuation Shelter
Plan” and “Begin Mandatory Evacuation Procedures.”

While the checklist could have served as an important tool to identify shortcomings in pre-
paredness, its effectiveness in Katrina was limited because LOHSEP had no means to verify
the accuracy of input data and information. For example, the list included an important
action item relating to whether nursing homes were prepared to evacuate their patients.
Specifically, it required the “Louisiana Nursing Home Association EOC Liaison [to] call all
nursing homes and other custodial care organizations in the risk area to insure that they
are prepared to evacuate their residents.” A LOHSEP official checked this item off as having
been done even though, as it turned out, preparations for evacuation of nursing homes were
far from adequate. As he subsequently acknowledged, the representation of the Nursing
Home Association liaison that he had called nursing homes provided no assurance that the
calls were effective.”
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The Parishes

Parish governments, like the state government, often underfunded their emergency-man-
agement functions, although in degrees that varied between parishes. As Colonel Smith
testified, the problem was primarily a matter of competing demands on finite resources:

In most cases, not in all, the [parish] emergency-management function does
take a back seat. I mean they’re interested in roads, they’re interested in bridg-
es, they’re interested in infrastructure and they don’t have the final resources
to deal with all of those things that they have to deal with on a day-to-day
basis. So the emergency-support functions a lot of times take a back seat due to
resourcing primarily.™

Local officials have also found it increasingly difficult to navigate the regulations associated
with DHS grants for emergency preparedness and homeland security. “You have to be a
Philadelphia lawyer and a CPA just to interpret the rules and to get the dollars,” according
to Colonel Smith.>

Orleans Parish

Funding emergency preparedness has clearly not been a priority in Orleans Parish. Terry
Tullier, who served in the New Orleans Fire Department (NOFD) before becoming Direc-
tor of the City’s Office of Emergency Preparedness from 2001 through 2004, noted the
dramatic difference in staffing of the two organizations. In the NOFD, he said, there were

probably some 830-840 people who would be happy to say, yes sir, and do
pretty much anything I needed for them to do. And suddenly I was confronted
with an organization that had three people in it. ... And I very quickly found
out that this was going to be a real challenge for me to operate within the con-
fines of such a small structure.®

Tullier complained to the city administration about the understaffing of his office, noting
that the OEP in neighboring Jefferson Parish (under Walter Maestri) was far higher. In
response, Tullier was told “Well, you’re never going to have a dozen people in your shop
like Walter does over there and just try and do the best you can.”” Turnover has also been
a serious problem at the New Orleans’ OEP: There have been five directors since 1993, and
the position was vacant from December 2004, when Tullier retired, to March 2005, when
Matthews was appointed.*®

Orleans Parish maintains a Comprehensive Emergency Management Plan (CEMP) that
stresses the importance of pre-disaster evacuation. The plan acknowledges that “Approxi-
mately 100,000 citizens of New Orleans do not have means of personal transportation.” It
also says that “The safe evacuation of threatened populations when endangered by a major
catastrophic event is one of the principle [sic] reasons for developing a Comprehensive
Emergency Management Plan,” and it lists identification of at-risk populations and of
transportation resources as two of the “primary tasks of evacuation planning.”** While the
plan assumes that most people will self-evacuate, it appears to envision active government
involvement in providing transportation when it says that “The City of New Orleans will
utilize all available resources to quickly and safely evacuate threatened areas. ... Special ar-
rangements will be made to evacuate persons unable to transport themselves or who require
specific life saving assistance.” It also says that “Transportation will be provided to those
persons requiring public transportation from the area.”

The plan also includes a list of assigned tasks for various city personnel and agencies includ-
ing, among others, the mayor, the OEP, and the Regional Transit Authority (RTA). One
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of the RTA tasks is to “Supply transportation as needed in accordance with the current stan-
dard operating procedures and to position supervisors and dispatch evacuation buses.”*

While the plan recognizes the mayor’s authority to issue evacuation orders, and specifically
refers to mandatory evacuation, it does not specify how (or whether) such orders will be
enforced or whether anyone would be excluded from the orders.®® However, the Louisiana
Shelter Operations Plan, which is also an Appendix to the New Orleans CEMP, states that
a mandatory evacuation order is “the final, most serious phase of evacuation. Authorities
will put maximum emphasis on encouraging evacuation and limiting ingress.”® This sug-
gests that the city (and the state) may not have intended that mandatory orders would be
legally enforced.

The NOFD maintains hurricane guidelines that include a provision for last areas of refuge.
These refuges are facilities which are multi-level, with a center core stairwell and in strate-
gic locations around the city.®” Each of the NOFD’s eight Districts are required to identify
facilities which meet the pre-requisites for last areas of refuge, confirm with the facility that
fire personnel can be housed there, and reconfirm that commitment during pre-season
preparations.®® The plan includes multiple last areas of refuge, with some including back-up
locations, and notes the contact person and phone number for that facility. The descriptions
of each location also note whether the facility includes adequate space to park department
apparatus.® Personnel report to these refuges upon decision by the superintendent, which
will generally occur when winds reach approximately 40 miles per hour prior to landfall.”

Jefferson Parish

As noted above, Jefferson Parish has committed far more resources to emergency manage-
ment than Orleans Parish. It has a Director, Walter Maestri, who has served in that position
for nine years, and 11 permanent staft.” During times of emergency, the staff swells to more
than 100.7> Prior to Katrina, the EOC had approximately 80 land lines into the building,
with two high-capacity T-1 data-transmission lines that connected to all of the office’s data
systems.”® The Parish had its own 800 megahertz system for first responders and public
works, together with an 800 megahertz system provided by the state.” The Parish had a 911
call center, with the calls being routed to four operational units — police, fire, emergency
medical, or public works.” The Jefferson Parish Emergency Operations Plan was one of only
two EOPs in the State of Louisiana that had been officially approved by FEMA. The other
was St. Tammany Parish.”

The Parish EOP includes detailed provisions addressing the use of municipal buses to
transport residents without other means of transportation. 7 It also includes measures for
establishment of a backup EOC in the event of a Category 4 or higher hurricane.”

Plaquemines Parish

The Plaquemines Parish Homeland Security Office of Emergency Preparedness has a full-time
staff of two — a Director, Jesse St. Amant, and his secretary, who also serves as the 911 supervi-
sor.” The office coordinates with the Parish EMS Department to manage the evacuation of the
Parish’s special needs population.*® EMS monitors the Parish’s special-needs population and
arranges for their transportation by ambulance to a regional hospital during emergencies.®!

The Plaquemines Parish Emergency Operations Plan’s Basic Plan directly mirrors the State
Basic Plan. It is augmented by 20 appendices setting forth organizational charts, govern-
ment lines of succession, key facilities and workers.® A transportation annex notes that
approximately 12 percent of the population could require public transportation for evacu-
ation, and commits the Parish to provide buses and trucks for evacuation, as well as make
sure that special-needs populations, including inmates, elderly, and the handicapped, all
have transportation.®
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St. Bernard Parish

The St. Bernard Parish Office of Homeland Security and Emergency Preparedness also has a
staff of only two - a director, Larry Ingargiola, and his secretary.®* The staff is supplemented
with about 20 volunteers during emergencies. * Parish government has never allowed the
emergency director to fully open or staff the EOC during a hurricane, including during
Katrina. %

The St. Bernard Emergency Operations Plan (EOP) also mirrors the State’s EOP and includes
multiple appendices. The evacuation appendix notes the need to address transportation of
people without personal vehicles, but fails to make provision for that transportation.”

St. Tammany Parish

The St. Tammany Parish Office of Emergency Management and Homeland Security is
staffed with a director, Dexter Accordo, and two deputy directors.* The Parish EOC is
unusual for southeast Louisiana in having a state-of-the-art communications system that
includes a “reverse 911 [system] where you can dial up people by geographic area, and you
can broadcast an audio message to them, giving them direction of what’s going on.”® The
EOC also maintains an operations center staffed by support agencies such as the Louisiana
National Guard, the Louisiana Department of Transportation and Development, the St.
Tammany Sheriff's Department, the Fire Department, and EMS.”® Requests for assistance
that cannot be met by these agencies are routed to the state as E-Team requests.”!

The Parish’s Emergency Operations Plan is similar to St. Bernard Parish’s plan in that it
identifies evacuation of residents without personal vehicles as an issue, but lacks provisions
to address it.

Federal Involvement

As discussed elsewhere in the Report, the Federal Emergency Management Agency and the
Army Corps of Engineers have statutory authorization - and appropriations - to assist the
hurricane planning and response of state and local agencies.”> Many other federal agencies,
perhaps most notably the U.S. Coast Guard, can get involved early and intensely.

There is no question that effective and timely federal assistance in disaster planning and
response is vital. Local, state, and federal agencies’ response to Hurricane Andrew in 1992
was widely criticized as poorly coordinated and ineffective. The General Accounting Office
(GAO, later renamed the Government Accountability Office) concluded later that future
hurricanes on the scale of Andrew “will quickly outstrip the capacity of all but the federal
government to respond in the critical first 12 to 24 hours with life-sustaining mass care.”*

On May 18, 1993, nine months after Hurricane Andrew and with a new hurricane season
only two weeks away, National Hurricane Center Director, Robert H. Sheets, Ph.D., testified
in a U.S. Senate hearing, “Rebuilding FEMA: Preparing for the Next Disaster.” **

Because of the time it took Andrew to reach the Louisiana coast, authorities had managed
to evacuate approximately 1.25 million people from the New Orleans metropolitan area.
The process took three days, but officials in New Orleans expected 60 to 80 hours warning
to complete evacuation.”® Sheets knew this was not nearly good enough to prevent mass ca-
sualties. “We don’t have the skill, meteorologically speaking, to provide a sufficient warning
for those long lead times,” he explained.””

If Hurricane Andrew’s track had shifted slightly and hit New Orleans directly, the projected
storm surge into Lake Borgne on the eastern side of the city, and on into Lake Pontchar-
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train to the northwest would have overflowed the levees into New Orleans. “The city of New
Orleans would have gone under 18 to 20 feet of water,” he said.”®

Several federal agencies played an important role in the task of improving protections for
Louisiana.

The Army Corps of Engineers

The involvement of the Corps of Engineers reflected the agency’s long history of dealing
with the impact of major hurricanes, especially in Louisiana. When Hurricane Betsy flooded
New Orleans in 1965, the Corps was one of the most important federal responders and han-
dled the disaster-assistance missions later transferred to FEMA. * The Corps designed most
of the levee system that protected the New Orleans area. By statute, the Corps is authorized
to assist state and local agencies, upon their request, with disaster preparedness.'® Under
the Federal Response Plan, FEMA could assign the Corps to conduct search-and-rescue
missions and supply water, ice, and fuel.'®" In the event of severe flooding from a hurricane,
the Corps was responsible for assisting local levee boards in restoring damaged levees and
in removing floodwaters trapped inside them.

The relationship between the Corps and local levee boards and agencies was complex and
not without tension. But in carrying out the dewatering program, the Corps “assumed that
any emergency response will be fully coordinated with the appropriate levee districts, parish
drainage departments, and local and state officials.” %2

The National Weather Service

The National Hurricane Center (NHC) within the National Weather Service (NWS) moni-
tors storms and provides broad-scope advisories on size, track, expected point of landfall,
height of storm surge, and flooding. With its 1996 creation of the Hurricane Liaison Team,
the NHC also came to serve as a source of situational awareness for emergency managers.'®®
Phone calls and visits from NWS forecasters who worked in the agency’s four offices in
Louisiana supplement the warnings with specific local knowledge.'*

The NWS was a critical partner with the Corps and FEMA in the Hurricane Evacuation
Studies process. The agency’s scientists provided the storm-surge projections that gave local
emergency managers guidance on when to order an evacuation, what to evacuate, and where
it was safe to open shelters. After Hurricane Camille in 1969, the NWS developed the Sea,
Lake, and Overland Surges from Hurricanes (SLOSH) computer program to estimate the
surge of an incoming hurricane. The SLOSH modeling software could model storm surges
for hurricanes of many sizes, strengths, and tracks.'® The evacuation studies conducted by
FEMA and the Army Corps of Engineers use the simulated storm surges as a basis.'*

The Federal Emergency Management Agency and Hurricane Evacuation Studies

While Louisiana’s Disaster Act affirmed local and state officials” authority to compel evacu-
ation, safely evacuating more than a million people from the New Orleans area involves a
complex ballet that ranges over three states and requires the cooperation of dozens of local,
state, and federal agencies, and the American Red Cross.'"”

In 1994 this collaboration produced the equivalent of a desk reference for hurricane evacu-
ation decision makers, known as the Southeast Louisiana Hurricane Preparedness Study. It
established evacuation zones for each parish and provided estimated “clearance times” to

evacuate each zone based on hurricanes of different sizes, strengths, and forward speeds.'*®

The 1994 study assumed that the levee system “would be subject to overtopping” by storm
surge from a Category 4 or 5 hurricane, and even by some slow-moving Category 3 hur-
ricanes.'” The study showed that no shelter in New Orleans south of Interstate 12 was safe
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from the potential reach of Category 4 or Category 5 storm surge and inundation.'® The
study took note that about 15 percent of New Orleans residents (roughly 75,000 by the
1994 estimate) had no means of personal transportation, and cautioned, “The large number
of residents reliant on public transportation could create significant problems during an
evacuation and should be accounted for in the planning process.” "'

The 1994 study offered another caution while explaining the limitations of the SLOSH mod-
els of potential hurricane impact:

The performance of a levee or floodwall depends on many factors (design cri-
teria, construction techniques, maintenance, severity of storm, etc.) and these
factors cannot be accounted for by the SLOSH model. The SLOSH model runs
performed for the Lake Pontchartrain basin assumed that the levees and flood-
walls remained intact, even if overtopped. In past storms, such as Hurricane
Betsy and Hurricane Juan, portions of levees have failed. The failure of a levee
or floodwall could significantly increase the extent and degree of flooding.
Emergency-management officials should be aware of the potential for a failure
in the protection and the corresponding impacts.''?

Final Warnings

Ten years later, on June 1, 2004, Wilson Shaffer, Ph.D., a SLOSH-model expert, traveled to
Louisiana to provide an informal briefing to parish emergency managers on new SLOSH
studies that showed a greater number of Category 3 hurricanes would overtop the levees
in New Orleans.'? In e-mail messages during this period, Brett Herr, the Corps official in
charge of the Bi-State Hurricane Evacuation Study in New Orleans, said the “new surge
inundation maps show significant portions of Orleans and Jefferson Parishes that are sus-
ceptible to flooding from slow-moving Category 2 and fast Category 3 hurricanes. We had
previously thought that the city would...fare pretty well for these types of storms. The new
maps will result in significantly longer [evacuation] clearance times for these scenarios.”!

The new studies used in the Hurricane Pam exercise of July 2004 provided further pre-Ka-
trina grounds for caution. FEMA and LOHSEP sponsored the exercise for more than 300
participants, including parish emergency managers, state officials, FEMA and NWS repre-
sentatives, volunteer agencies, and others involved in emergency management. The hypo-
thetical Hurricane Pam was posited to be a strong, slow-moving Category 3 storm preceded
by 20 inches of rain. The exercise projected results including over 60,000 deaths, more than
1 million people evacuated, and 10 to 20 feet of water in New Orleans. Except for the deaths
figure, the Hurricane Pam projections were generally close to the real-life experience of Ka-
trina.'"” (See Chapter 8 of this Report for further discussion of the exercise and its results.)

On June 1, 2005, Shaffer returned to Louisiana to present a briefing of the latest storm-surge
estimates for New Orleans. His slide presentation was titled “Hurricanes: Nature’s Weap-
ons of Mass Destruction.” It included a 40-year-old photograph of the severe flooding that
occurred during Hurricane Betsy and a color graphic of flooding by a composite of possible
Category 3 hurricanes. It showed that more Category 3 storms could cause overtopping of
the levee system than the Army Corps of Engineers had previously stated.!'®

Another reminder of the deadly potential of hurricanes was given shortly before Katrina’s
arrival by the Louisiana Water Resources Research Institute at LSU:

If a hurricane approaches New Orleans from any number of tracks from the
south or southeast, water will be pushed from the Gulf of Mexico into Mis-
sissippi Sound, Lake Borgne and Lake Pontchartrain. A FEMA storm surge
model, NOAA’s SLOSH model, and now ... experimental storm surge models
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Flooded New Orleans based on the most recent levee heights and detailed land elevation data for

U.S. Coast Guard phot s e . . .
oast B pner southern Louisiana, have verified that a slow-moving Category 3 hurricane or

greater of these tracks have the potential to flood the New Orleans “bowl.” ...

Recent survey evidence (UNO [University of New Orleans], July 2005) indi-
cates that while many people do feel threatened by Category 4 storms, and will
evacuate oncoming storms such as Hurricane Ivan (2004), some still do not re-
alize how dangerous even a Category 2 or 3 storm from the right direction can
be. Because of this they are less likely to evacuate. If you are told by emergency
officials to evacuate any incoming hurricane or even tropical storm, you should
still go, as early as possible.'”” [Emphasis in original]

In August 2005, the NHC updated its chronicle of hurricane activity and highlighted the
growing potential for catastrophic impact:

Records for the most intense U.S. hurricane in 1935, and the costliest, Andrew
in 1992, occurred in years which had much below-average hurricane activ-

ity. A large death toll in a U.S. hurricane is still possible. ... Continued coastal
growth and inflation will almost certainly result in every future major landfall-
ing hurricane (and even weaker hurricanes and tropical storms) replacing one
of the current costliest hurricanes. ... If warnings are heeded and preparedness
plans developed, the death toll can be reduced. In the absence of a change of
attitude, policy, or laws governing building practices (codes and location) near
the ocean, however, large property losses are inevitable.''®

Before the month was out, the soundness of that warning would be apparent.
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What Were the Emergency-Management Implications of

Facts About Levees and Hurricanes?

Whether the New Orleans levees and floodwalls were in fact built to Category 3 standards
- much less upgraded to account for sinking soil and rising seas - is an important question.
But it has limited bearing on judging the reasonableness and adequacy of preparations for
Katrina.

The professional literature on hurricane preparation contained evidence well before Hurri-
cane Katrina that planners would do well to err on the side of caution. A 1990 Army Corps
of Engineers and FEMA assessment of the relatively low toll of 40 deaths from Hurricane
Hugo’s strike on the coast of Georgia and the Carolinas in the previous year concluded that:

Much of the success in minimizing loss of life during Hugo can be attributed
to local directors taking the SLOSH values seriously and evacuating those areas
that the SLOSH data and associated mapping said would need to be evacuated.

The most difficult issue regarding Hugo’s hazards characteristics revolved
around the storms’ reported change from a Category 2 to a Category 4 hur-
ricane in such a short period of time immediately before landfall. Fortunately
many local directors took action for a Category 3 hurricane and had completed
evacuation of the coastal barrier islands several hours before landfall. ... Some
officials indicated it may be prudent in some situations to take action for one
category above that of the threatening hurricane. This proved wise on the part
of local officials in Hugo.'"

FEMA'’s 1994 Southeast Louisiana Hurricane Preparedness Study seconded the advice, cit-
ing a Louisiana state agency as one of its sources:

To account for inaccuracies in forecasting the behavior of approaching hur-
ricanes, the National Hurricane Center and the Louisiana Office of Emergency
Preparedness recommend that public officials faced with an eminent [sic] evac-
uation prepare for the evacuation as if the approaching hurricane will intensify
one category above the strength forecast for landfall.'*

Ten years later, in 2004, two Louisiana State University researchers, John Pine and Hassan
Mashriqui, offered the same counsel in a FEMA training session, “Hurricane Storm Surge
Modeling and Analysis.” After pointing out that “there is always the uncertainty” about
hurricane intensity at landfall, and uncertainty about its track before landfall, they said:

This is why a rule of thumb for emergency managers is to plan for a storm one
category higher than what is forecast. This is a reasonable precaution to help
minimize the loss of life from hurricanes. ... The path and direction of the
storm can change at any point making the actual area impacted by the storm as
it makes landfall difficult to predict.'”!

Recent years have given emergency planners more opportunities to prepare for the worst. It is
generally accepted that an era of more intense Atlantic hurricane activity began in 1995. The
National Oceanic and Atmospheric Administration (NOAA) attributes the activity to natu-
rally occurring cycles in climate patterns near the equator, and says each cycle of “the tropical
multi-decadal signal” that influences storm generation may last 20 to 30 years, or longer.'

During the below-normal hurricane cycle that ran 1970-1994, NOAA reports, “The Gulf
Coast averaged less than one hurricane landfall per season, and the East Coast averaged one
hurricane landfall every five years. This is in sharp contrast to the average of three U.S. hur-
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ricane landfalls during very active seasons.” NOAA foresees “many more landfalling tropi-
cal storms, hurricanes and major hurricanes in the United States,” with potential impacts
multiplied by population growth and new construction in coastal areas.'

Whatever the current phase of multi-decadal hurricane variability may be, the NWS has
pointed out that an element of unpredictability always remains:

No outlook can give certainty as to whether or not a particular locality will be
impacted by a hurricane in any given year. Residents and government agencies
of coastal or near-coastal regions should always maintain hurricane prepared-
ness efforts, regardless of the overall outlook for a given year. ... hurricane-
spawned disasters can occur even in years with normal (or below normal)
levels of activity.'*

Johns Hopkins University Professor Robert A. Dalrymple, an engineer who represented the
American Society of Civil Engineers in post-Katrina assessments of the New Orleans levees,
has recently made the point even more starkly:

There is the possibility of a storm stronger than Katrina. Although a Category 5
hurricane is perhaps a 500-year event, no one knows when it might occur.'*

Of course, Katrina did reach Category 5 status, though it moderated somewhat before land-
fall. The NHC’s 4 p.m. Friday, August 26, Hurricane Discussion Number 14 warned:

Katrina is expected to be moving over the Gulf Loop Current after 36 hours ...
which when combined with decreasing vertical [wind] shear ... should allow
the hurricane to reach Category Four status before landfall occurs. [Ellipses in
original.]'*

At 10 a.m. Saturday, the NHC warned in Hurricane Advisory Number 17 that “It is not out
of the question that Katrina could reach category 5 status at some point before landfall.”**”
And in fact, by Sunday morning, Katrina’s maximum wind speeds exceeded 170 miles per
hour; Category 5 is 155 mph or higher. It was not quite as strong as Camille, but much big-
ger.'”® Katrina “made landfall, at the upper end of Category 3 intensity with estimated maxi-
mum sustained winds of 110 kt [knots, or about 127 miles per hour], near Buras, Louisiana
at 1110 UTC [6:10 a.m. CT] 29 August.”'*

In other words, with reservations about the ruggedness of New Orleans’ hurricane-pro-
tection system already long established, with a historical record of extreme storms, with
recommendations already in print for a prudent one-category-higher standard for disaster
planning, with knowledge that a new cycle of more intense hurricane activity was under
way, with the limits of prediction and the variability of storms understood, and with Katrina
in the Gulf of Mexico and tagged as early as Friday as a potential Category 4 hurricane,
officials had multiple grounds for anticipating that the coming hurricane could exceed the
nominal strength of the region’s defenses.

The prudence of emergency-management response when an approaching storm threatens
an area depending on levees is a matter of deep concern beyond Katrina, and beyond Loui-
siana. It is a national issue, as noted in a recent statement of professional opinion from the
National Association of State Floodplain Managers:

Levees are only built to a certain level of protection, which will be exceeded at
some point in the future. Reliance on levees should be an option of last re-
sort. Current levee design and construction standards are inadequate. Levees
that protect critical facilities, such as hospitals, emergency operations centers,
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police, emergency medical services and fire stations, major infrastructure and
large and vulnerable urban centers such as New Orleans must be constructed
to a higher level of protection than those protecting rural or sparsely populated
areas. A comprehensive and adequate levee policy would recognize the need
for these differences. Levees in rural areas can utilize the 100 year flood (1%
chance flood) level of protection, but only if local land use requirements pre-
vent the area from becoming a highly urbanized area. Existing urban areas and
critical facilities need protection to at least the 500 year (0.2% chance flood,
and in coastal areas a category 5 hurricane) standard to avoid the catastrophic
consequences, such as those experienced in the New Orleans area. It is impor-
tant to recognize that levee failures in the New Orleans area is [sic] simply the
tip of the iceberg — we have thousands of miles of levees “protecting” large and
critical urban communities in this nation.'*
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Chapter 7

Emergency Management:
Mississippi

ississippi emergency-management law gives the Governor broad powers dur-

ing disasters, and establishes the Mississippi Emergency Management Agency

(MEMA) as the agency responsible for carrying out emergency management in
the state. The system places significant, front-line responsibility for disaster preparedness
and response on local governments.

State Powers and Responsibilities

Mississippi law provides that a state of emergency exists when a disaster is of a magnitude
beyond the control of any municipality or county, and “requires combined forces of the
state to combat.” The Governor is empowered to declare a state of emergency.?

During a disaster, the Governor serves as a bridge between federal and local governments.
Mississippi law authorizes the Governor to direct the various state agencies, including the
Mississippi National Guard, to take measures necessary to combat a disaster and to direct
local law enforcement in order to keep good order.? The entity primarily responsible for
emergency-management planning and direction is MEMA.* The Governor appoints the
head of MEMA.

Mississippi law authorizes the creation of mutual-aid pacts both within the state and
between Mississippi and other states.® Mississippi is a signatory to the state-to-state Emer-
gency Management Assistance Compact (EMAC); MEMA directs its participation.” An
intrastate mutual-aid pact, established in 1995, sets out the mechanism for counties and
municipalities to contribute, via MEMA, emergency-management assets and personnel to
disaster-hit areas.” All of the coastal counties are part of this agreement.'

Emergency Management: Hurricanes

The state hurricane plan details the four key hurricane hazards - storm surge, high winds,
tornadoes, and flooding from rain - and notes the challenge facing emergency managers
along the Gulf Coast: “The tremendous commercial and residential development along the
coast due to the advent of dockside gambling has greatly increased the potential devastation
of a major hurricane.”"

The Mississippi Comprehensive Emergency Management Plan (the Hurricane Plan), cre-
ated in 1999, correctly assumed that a major hurricane (category 3 or higher) would strike
the Mississippi coast within the next 10 years.'? It also assumed that residents, as well as
local and state responders, would be on their own after landfall: “Due to multi-state infra-
structure damage, assistance will not be available from the federal government or non-af-
fected states for at least 72 hours after the hurricane.”

The plan places responsibility for pre- and post-landfall sheltering on local governments,
encouraging cooperation agreements with local American Red Cross chapters.

A unique feature of the Hurricane Plan is its provision for pre-landfall deployment of small
engineering units of the Mississippi National Guard to the coastal counties when a major
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storm approaches. The en-
gineer units” high-clearance
equipment and vehicles
allow them to operate in
flooded areas, especially for
search-and-rescue missions,
when local first respond-

ers like fire departments
cannot do so. Accordingly,
MEMA and the Mississippi
National Guard dispatched
small engineering detach-
ments and other National
Guard personnel to the
three coastal counties before
Katrina hit."

MEMA hosts an annual
hurricane conference which
focuses on the state’s south-
ernmost 12 counties, those
most exposed to hurricanes.
Officials from Louisiana
and Alabama often attend."
State programs also include
twice-yearly training on

Ruined homes, Bay St. Louis, MS

Sun Herald news photo, Biloxi/Gulfport, MS
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HURREVAC, the computer
program used to forecast hurricanes, for emergency managers, first responders, staff from
Mississippi’s Keesler Air Force Base, and other federal personnel on the coast, as well as of-
ficials from Stennis Space Center, located in southwestern Mississippi.'®

Counties and Cities

Under Mississippi’s emergency-management system, local governments and their first re-
sponders form the first line of response. Localities must update their response plans at least
every five years."” MEMA must review them for consistency with the state’s own plan and
legal requirements.'®

During a disaster, the state activates an emergency operations center (EOC) to guide
response, working in conjunction with EOCs operated by individual counties."” The state
plan also allows local governments to proclaim local emergencies, establish their own
emergency-management systems, and seek support from state and federal governments.*
MEMA directs each locality to appoint an emergency-management coordinator and give
that coordinator direct, personal responsibility for organizing, administering, and operating
the local system.”!

When Katrina hit, each of the Gulf Coast counties had its own EOC, an emergency-man-
agement director, and local responsibilities parceled out according to the 16 emergency-
support functions (ESFs) in the state plan. In the coastal counties, local fire departments
and law enforcement (both county sheriffs and municipal police) have lead roles in emer-
gency response. For example, in Harrison County, personnel from the largest fire depart-



Emergency Management: Mississippi

ments (Gulfport, Biloxi, and Long Beach) and police departments helped staft the county
EOC, in addition to their responder duties.”

Mass Care

By Sunday evening, August 28, thousands of people displaced by Katrina were in shelters
across the region.” At the peak, September 5, the state had 121 shelters open, with an ad-
ditional 12 on standby. Over 15,000 people were registered in these shelters — about half of
their total capacity.” The state was able to provide sufficient shelter for the special-needs
population, although it often had to move these individuals further inland for appropriate
accommodations.

Many residents found shelter conditions quite difficult because of shortages of food and
water and sanitation problems. Some shelters were closed to consolidate operations,
forcing residents to relocate. Though their challenges were formidable, state and local
governments and the American Red Cross could have prepared better. Planning needed
to be more detailed for such a catastrophic disaster, during which residents typically need
longer-term shelter.

State and Locals Select and Manage Shelters

Federal, state, and local governments worked with the American Red Cross and other non-
profit organizations and opened or placed on standby at least 133 shelters, with room for
almost 31,000 people.”® Many of these shelters had been approved by the Red Cross before
the storm made landfall, which meant that, initially, the Red Cross would staff and manage
them. Red Cross criteria include a building’s location, at least 18 feet above sea level, and
its capability to withstand high winds.? Local Red Cross chapters worked with emergency-
management and state officials to identify and select shelters.”” The Red Cross is responsible
for providing food, water, and ice to its own shelters.

MEMA and the Mississippi Department of Human Service (MDHS), working with local
governments and the Red Cross, first opened shelters north of Interstate 20, a major east-
west highway that runs through Jackson.? This took evacuees out of the coastal area and
accommodated evacuees from Louisiana.”” The state preferred to open more and smaller
shelters than fewer and larger ones because, as Jim Craig of the Mississippi Department of
Health explained, it is more difficult to monitor and control illness with a large group of
people in a single confined location.*

Local governments decided to open additional, non-Red Cross designated shelters to ac-
commodate evacuees who preferred to stay close to home. As Gulfport Police Commander
Alfred Sexton explained:

Most citizens are of the mindset they’re not going to go far from their homes. ...
We had officers actually stopping and picking up people on the side of the road
and taking them to the closest shelters ... a lot of people ... historically ... wait
until they see rain or wind and then they want to move to a shelter.”

Local emergency-management shelters must have met MEMA or local standards. These

shelters are initially under the direction of the local emergency-management agency and are

staffed by county and MDHS personnel. MDHS is notified by MEMA or the county emer-

gency-management agency that its assistance is needed to staft and/or operate a shelter.*

Local governments are responsible for providing food, water, and ice to non-Red Cross 101
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designated shelters, though they can request help with operations and supplies from the
Red Cross and MDHS.

Local organizations such as churches also operated independent shelters. These groups,
according to state and local officials, were “pretty much on their own” for staffing, supply-
ing, and managing the shelters.” Richard Dawkins of the MDHS estimated that about 60-70
percent of shelters opened for Hurricane Katrina were Red Cross designated; the remainder
consisted of local emergency-management and independent shelters.** Residents were noti-
fied of shelter locations and capacity levels through the news media.

Coastal County Shelters Were Options of Last Resort

Shelters of last resort — places protecting from high winds, heavy rains, and storm surge, but
with little food and water — were needed for those who could not, or chose not to, evacuate.
On August 27, MEMA urged coastal counties not to open local shelters in order to encour-
age people to evacuate north. However, Tom McAllister, MEMA'’s Director for Response
and Recovery, estimated that the coast ended up opening a lot of shelters:

Granted, they don’t meet the Red Cross standard ... but it’s better than being
out on the highway. And we identified a lot of those, school buildings, churches,
... large community buildings, so we could get people off the road at the last
minute.*

In some cases, the Mississippi Department of Health (MDH) had to place nurses in shelters
of last resort because they became special-needs shelters.*

Special-Needs Shelters Posed a Challenge for State and Local Governments

The special-needs population on the Gulf Coast includes older adults and individuals with
disabilities. For example, in Biloxi, a city of about 50,000 people, 26 percent are residents
with disabilities.”

A special-needs shelter is intended for individuals who have no other resources and who
need assistance that cannot be guaranteed in a regular shelter (e.g., medication that requires
refrigeration, oxygen equipment, etc.). It is not intended for patients who need substantial
or constant medical care.”®

Robert Latham, MEMA'’s Executive Director, described special-needs sheltering as a “tre-
mendous problem.”

When I took this job in 2000 that was one of the biggest issues. ... How do we
take care of the special needs population, especially on the Gulf Coast where
you have a lot of retirees and there are a lot of people with health needs?*

After the 2004 hurricane season, MEMA had asked local emergency managers to designate
shelters in each county for citizens with special needs. According to MEMA, this would
have ensured that a location had everything needed for special-needs citizens during an
evacuation.” While local officials agreed that counties needed such shelters, some counties
did not have adequate resources to purchase supplies and equipment, such as backup gen-
erators, beds, and medical equipment for these facilities.* Staffing was another challenge;
special-needs shelters require MDH medical staff with appropriate training.*?

Four special-needs shelters were open after the storm made landfall, in Lincoln and Jones
Counties, at Biloxi High School, and at Pearl River Community College in Hattiesburg.” As
needs grew, three others were opened on September 2.* Since many of the coastal counties
did not have special-needs shelters, these vulnerable populations were forced to go as far
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as Jackson, about 150 miles from the coast.*
Individuals and caregivers faced the difficult
choice between the dangers of evacuation and
attempting to ride out the storm.

Many of the coastal counties used hospitals or
other facilities for their special-needs popula-
tions. For example, Butch Loper, Director of
Jackson County’s Emergency Management
Agency, utilized the county’s two hospitals for
special-needs patients.*

Since Katrina, the state has developed a plan
to provide an additional 1,500 beds for the
special-needs population, on a more statewide
basis. During the next disaster, it will utilize
the state’s 15 community colleges and their
multiple campuses, as special-needs shelters.
According to Craig, the Pearl River Com-
munity College, because of its ample facilities
and personnel, including a cafeteria with an
on-staff nutritionist, water and wastewater
systems, and a police force, worked very well
as a special needs shelter for Katrina victims."”
He described it as a self-contained city.

Shelters Suffered From Overcrowding and
Commodity Shortages

Many residents who took refuge in a public
shelter found conditions extremely difficult.
Shelters had shortages of food and drinking
water, sanitation problems, lack of electricity,
and no running water for bathing. Kristen
Dellinger, a volunteer, described the shelter
at Bay St. Louis High School, in Hancock
County:

This “shelter” had no resemblance to
the “neat cots-in-a-row” kind of place
that often comes to mind. ... Most people had staked out areas on the side-
walks outside under covered walkways. They had thin pieces of blue plastic to
sleep on. ... The school hallways were dark and filled with streaks of mud. The
odor was horrendous. Raw sewage, I think.*®

Wrecked bridges, Ocean Springs, MS

Sun Herald news photo, Biloxi/Gulfport, MS

Shelters without running water gave doctors concerns about the use of portable toilets, and
about the lack of equipment to test the safety of drinking water.*” Officials in Biloxi sus-
pected an outbreak of dysentery and closed a shelter. About 400 people had been staying
there, and many ignored warnings to stay away from the water. Although no one developed
dysentery, many shelter residents had developed the Norwalk virus, an intestinal illness also
known as the “cruise ship virus.”°

State and local officials acknowledged that conditions at many of the shelters were less

than ideal. The state had problems obtaining some of the supplies and equipment, such as ”~
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generators, that were desperately needed at the shelters given the extreme heat and crowded
conditions.”

To make matters worse, the Red Cross failed to provide adequate supplies and services at
both designated and local shelters. According to Gulfport Police officers who were pro-
viding security at the shelters, many of the shelters ran out of food and water. This was a
chronic problem for the first two weeks after landfall.>

After food and water finally arrived in the county, Colonel Joe Spraggins, Harrison County’s
Emergency Manager, asked Oscar Barnes, the local Red Cross representative why the Red
Cross was not delivering the items to the shelters and was told that Red Cross volunteers
and staff were prohibited from driving at night during a disaster.”® In order to get the sup-
plies to the shelters, Gulfport Police took over distribution duties.”

Lack of communication and transportation infrastructure problems made it difficult for
the Red Cross and other agencies to get needed supplies and services to the shelters. Due to
the severity of Katrina, the larger shelters filled up fast, forcing the Red Cross to open up its
additional shelters on a tiered basis, rather than open all sites simultaneously. Shelters were
placed in tiers based on their location and were opened from first to fourth tiers consecu-
tively. In some areas, the agency even had to do quick impromptu assessments, using a
checKklist, to validate compliance with criteria before opening up additional shelters. This is
extremely unusual for the Red Cross.”

The magnitude of the disaster may have overwhelmed the Red Cross’ ability to provide
adequate shelter conditions for an extended period of time. According to Robert Latham,
MEMA’s Executive Director, the Red Cross was not prepared to handle such a large catas-
trophe. In Mississippi, organization was extremely short-staffed and as a result was not able
to adequately serve all coastal counties. In addition, the Red Cross, like MEMA, suffered
from commodity shortages due to logistical problems.*® John McGuire, Red Cross’s interim
chief, while defending the organization’s performance, said that with Hurricane Katrina, the
Red Cross’s biggest sin was reacting based on its response to previous hurricanes: “We had
a failure of imagination. We didn’t think big enough.””

1 Miss. Code Ann. § 33-15-5(f).

2 Miss. Code Ann. § 33-15-11(b)(17).

3 Miss. Code Ann. § 33-15-11.

4 Miss. Code Ann. § 33-15-7.

5 Among its responsibilities, Mississippi Emegency Management Agency (MEMA) is required to:

o Prepare a state comprehensive emergency plan to be coordinated with the plans of the federal government and
other states. Source: Miss. Code Ann. § 33-15-14(2)(a).

« Assign lead and support roles to state agencies and personnel for emergency support functions and other activi-
ties. Source: Miss. Code Ann. § 33-15-14(2)(a)(viii)(1).

« Provide for the deployment of state resources in case of disaster, including specifically the deployment (and
pre-disaster deployment in certain circumstances) of the Mississippi National Guard. Direct and support the
preparation of emergency plans and organizations by local governments. Source: Miss. Code Ann. § 33-15-14
(2)(@)(v) and (b).

« Provide personnel, equipment, and other resources from state agencies and from other Mississippi localities to
reinforce areas stricken by disaster. Source: Miss. Code Ann. § 33-15-15(a).

6 Miss. Code Ann. § 33-15-19.

104 7 Committee staff interview of Robert Latham, Executive Director, MEMA, conducted on Jan. 27, 2006, transcript p. 11.
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8 MEMA, “Statewide Mutual Aid Compact.” http://www.msema.org/SMAC. Accessed on Feb. 28, 2006.

9 MEMA, The State of Missississippi Statewide Mutual Aid Compact (SMAC), June, 2000. Provided to Committee; filed
as Bates nos. MEMA-00023847 through 00023857.

10 MEMA, The State of Missississippi Statewide Mutual Aid Compact (SMAC), County and City Members, p. II-B-1.
Provided to Committee; filed as Bates no. MEMA-00028968.

11 MEMA, Mississippi Emergency Operations Plan, Volume II: Mississippi Comprehensive Emergency Management Plan
(CEMP), May 14, 1999, p. APP B-1. Provided to Committee [hereinafter Mississippi CEMP, May 14, 1999].

12 Mississippi CEMP, May, 14, 1999, p. APP B-2.
13 Mississippi CEMP, May 14, 1999, p. APP B-3.

14 Latham interview, Jan. 27, 2006, p. 24; Committee staff interview of Lt. Col. Lee Smithson, Director of Military Sup-
port, Mississippi Army National Guard, conducted on Jan. 25, 2006, transcript pp. 15-16.

15 Committee staff interview of Brenda Rembert, Director, Planning, Training and Exercise Bureau, MEMA, conducted
on Jan. 26, 2006, transcript pp. 27-28.

16 Rembert interview, Jan. 26, 2006, pp. 29-31.

17 Mississippi CEMP, May, 14, 1999, pp. Basic-21 through Basic-22.

18 Miss. Code Ann. § 33-15-14(2)(d); Mississippi CEMP, May, 14, 1999, p. Basic-21.
19 Miss. Code Ann. § 33-15-17(c)(3).

20 Mississippi CEMP, May, 14, 1999, p. Basic-22.

21 Mississippi CEMP, May, 14, 1999, p. Basic-21.

22 Committee staff interview of Pat Sullivan, Fire Chief, Gulfport Fire Department, MS, conducted on Dec. 7, 2005,
transcript pp. 58-59.

23 MEMA, Hurricane Situation Report #8, Hurricane Katrina, Aug. 28, 2005, 9:30 p.m. CT, p. 7. Provided to Committee;
filed as Bates no. MEMA-0010884.

24 MEMA, Hurricane Situation Report #40, Hurricane Katrina, Sept. 5, 2005, 2:35 a.m. CT, p. 8. Provided to Committee;
filed as Bates no. MEMA-0011290.

25 MEMA, Hurricane Situation Report #40, Hurricane Katrina, Sept. 5, 2005, 2:35 a.m. CT, p. 8. Provided to Committee,
filed as Bates no. MEMA-0011290.

26 Jenny Lee Allen, “Don’t Bother Looking for a Red Cross Shelter in Charlotte,” Sarasota Herald-Tribune, Aug. 13,
2004, p. A4.

27 Committee staff interview of Tom McAllister, Director of Response and Recovery, MEMA, conducted on Jan. 27,
2006, transcript pp. 49-50. The local American Red Cross will open the shelter and begin the management of it. Depart-
ment of Human Services is called, in some cases, to help manage and/or staff the shelters. Committee staff interview of
Richard Dawkins, Program Manager, Division of Economic Assistance, Mississippi Department of Human Services,
conducted on Dec. 13, 2005, transcript pp. 19-20.

28 McAllister interview, Jan. 27, 2006, pp. 51-52. “The Shelter Resource Directory provides for shelter activation for
Louisiana evacuees starting in the north end of the state and moving south as they fill up, thereby leaving the shelters
nearest to the Mississippi Gulf Coast accessible to Mississippi residents should the need for coastal evacuation occur.”
Mississippi CEMP, May 14, 1999, p. ESF-6-2.

29 Latham interview, Jan. 27, 2006, p. 108.

30 Committee staff interview of Jim Craig, Director, Office of Health Protection, Mississippi Department of Health,
conducted on Jan. 25, 2006, transcript p. 47.

31 Committee staff interview of Alfred C. Sexton, Commander of Administration, Gulfport Police Department, MS,
conducted on Dec. 8, 2005, transcript pp. 58-60.

32 Emergency management agency designated or approved shelters are initially under the direction of the local EMA
Director, who would be responsible for opening and staffing the shelter, most often using MDHS personnel. Dawkins
interview, Dec. 13, 2005, pp. 5-6.

33 Dawkins interview, Dec. 13, 2005, p. 56.

34 Dawkins interview, Dec. 13, 2005, p. 58.

35 McAllister interview, Jan. 27, 2006, pp. 50-52.
36 Craig interview, Jan. 25, 2006, p. 18.

37 National Council on Disability, NCD Brief on Hurricane Katrina Affected Areas, Sept. 2, 2005. http://www.jfanow.
org/jfanow/index.php?mode=A&id=2497. Accessed on Mar. 8, 2006.

38 See e.g.: Harrison County and Hancock County Emergency Medical Services Districts, “Guidelines for Evacuation
and Management of Individuals with Disabilities and Special Needs During Disasters,” May 28, 2001. Provided to Com-
mittee.
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STORM SURGE SWAMPS 9TH WARD, ST. BERNARD
LAKEVIEW LEVEE BREACH THREATENS TO INUNDATE CITY

IMINTH WARD: An elderty resident is rescued from chest-high floodwaters by two New Orleans police officers.
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By Bruce Molan
Stalt weer

Hurricano Katrina struck
metropolitan New Ovleans on
Monday with a staggering blow,
fur surpassing Hurvicane Betsy,
thee lundmark disaster of an ear-
lier generation. The storm
fooded huge swaths of the eity,
us well us Slidell on the north
shore of Lake Ponteharteain, in
W provess that ap
sprending even as night fell.

A powerful storm surge
pushesd huge waves ahead of the
hurricane, flooding much of St
Bernard Parish and New Or-
leans’ Lower Sth Ward, just as
Betsy 40 years ago. But this
time the fooding was more ex-
tensive, spreading upriver as
well to cover parts of the Bywa-
ter, Murigny and Treme neigh-
borhoods.

As with Betsy, people seram-
bled into their attics or atop
their roofs, pleading for help
from the few passers-hy.

The powerful Category 4
storm crossed the coust
the mouth of the Pearl Ri
shortly after daybreak with
winds of 135 mph. Naval Air
Station-Joint Rezerve Base in
Belle Chasse reported an early
morning gust of 106 mph.

With the power out through-
ot the mreq and fleree winds rag-
ing throsghout the day, officinls
barely begun Monday to assess
the full damage of the monstrous
storm, which wis expected to
leave thousands homeless and
many more coping with damage
fromm the wind and waiter.

Meantime, & miles to the
west, engineers worked w close
#t brench along the New Orbeans
side of the 17th Street Canal.

Huge drainage pumps ordi-
nurily ean drive millions of gal-
lans. of rinwater uphill through

Soe KATRINA, A-5

Flooding
wipes out two
communities

As Jerry Rayes piloted his boat down St. Claude
Avenue, just past the Industrial Canal, the eerie
wereams that could barely be heard from the road-
way grew lowder as, one by one, fiees of despe
families appeared on rooftops, on baleonies and
windows, some of them waving white Mags.

The scene wouldn't change for the next three
hours, as Rayes aml his son and nephew hoated
down St Clande Avenue and deep into St Bernard
Purish, where water smothered two-story houses,
people and animals. The men had to duck to miss
streetlights that towered over Judge Peres Dirive,
the parish’s main thoroughfure.,

The people Rayes rescued all tobd the same story
alresdy written on their stunned and shivering

o FLOOD, A-i

PN« Residents” insurance claims sure to set record, A-14 « Looters in the city strike hard and fast, A-10+ L8 TR 57 S TOHEM COwmso

NSIDE

PHOTO BY A, SI5CO

DOWNTOWN: The damage o the Hyatt Regency
on Poydras Street shows that vertical evacua-
tion is no solution to the dangers of a Category
4 hurricane. See story, A-15

After the mighty storm
came the rising water

eonnects to
the brand new praol” Ol
Hammond Highws
late Monday morning in Euc
Kutrina's fiercest winds were well north.
The breach sent a churning sea of water
from Luke Pontehartrain coursing
sicross Lakeview and into Mid-City, C:
rollton, Gentilly, City Park and
Torhoors farther south and east
As night fell on a devastated region,
the water wis sl Haing (n the o
nobody was willing to predic
would stop. After the destruction al-
veady apparent in the wike of Kitrina,
the American Red Cross was mobilizing
for what regional officials were calling
thee lurgest recovery operation in the or-

o WOLA OO Il
T

ganizition's history,
Pali

promptu boat-borne rescue operation
meross Lakeview woll after dark. Const
Guard helicopters with searchlights
erias-erossed the shies.
rs working on the scene said
pvery home and business be-
the 17th Street Canal and the
Marconi Canal, and between Robert E.
Lee Boulevard and City Park Avenue,
had water in it. Nobody had confirmed
uny futalities as a result of the leves
breach, they eonceded thst hun-
dreds of homes hid not been checked.
As the sun set over & still-roiling
ke Pontchartrain, the smoldering -
of the Southern Yacht Club were saill
burning, and smoke streamed out over

Sec BREACH, A2
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Chapter 8

“Hurricane Pam™
Warning Flag for Katrina

On the day after Hurricane Katrina made landfall, the New Orleans Times-Picayune front-
page banner said it all: “KATRINA: THE STORM WE'VE ALWAYS FEARED.”!

Hurricanes are a fixture of life on the Louisiana Coast. Years before Katrina, all levels of
government knew that a large, slow-moving catastrophic hurricane was likely to hit New
Orleans, flood the city, and claim thousands of lives, overwhelming state and local agen-
cies’ ability to respond effectively and requiring assistance from the federal government to
respond to the disaster.?

This understanding prompted efforts in 1999 to secure federal support to develop a com-
prehensive plan to respond to a catastrophic hurricane in New Orleans. Following nearly
five years of delays, in 2004 the Federal Emergency Management Agency (FEMA) provided
funding to begin that development.’ The project, “Southeast Louisiana Catastrophic Hur-
ricane Plan,” confirmed the limitations of the state and local agencies. It used an exercise
scenario known as “Hurricane Pam” that incorporated well-founded assumptions about the
impact of a slow-moving Category 3 hurricane on New Orleans. Based on scientific research
and dozens of emergency-management studies, the Hurricane Pam scenario predicted:

» Widespread flooding throughout the city

* 67,000 dead

« 200,000 to 300,000 in need of evacuation after landfall
« Hundreds of thousands displaced

o Sheltering and evacuation needs exceeding state and local governments’
capabilities

» Hospitals overcrowded with special-needs patients, with backup generators
running out of fuel or failing before patients could be moved elsewhere

« Incapacitated first responders and parish resources
» Compromised situational awareness*

Despite the comprehensive foreknowledge of the consequences of a catastrophic hurricane
hitting New Orleans, underscored and amplified by the Hurricane Pam exercise, emergen-
cy-management officials were not prepared when Katrina struck. They did, however, recog-
nize that Katrina would have many of the consequences anticipated by the Pam exercise. As
Katrina approached the Gulf Coast on August 27, two days before landfall, FEMA produced
slides indicating that the impact of this storm could be worse than Pam’s predictions. A 9
a.m. FEMA briefing document said, “Exercise projection [Pam] is exceeded by Hurricane
Katrina real life impacts.”

Hurricane Pam was only the most recent study predicting consequences of a catastrophic
hurricane. To varying degrees, federal, state, and local governments have long been sound-
ing alarms about virtually every problem that became reality with Katrina - for example,
evacuation, sheltering, law and order, search and rescue, and a need for leadership.
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The exercise addressed their concerns and resulted in an improved response to Hurricane
Katrina. However, the response could have been far better had Hurricane Pam been com-
pleted earlier.® This section details the significance of Pam and its influence on the Katrina
response. Most important, though, it demonstrates that Katrina was not an unpredictable
catastrophe, but in fact was predicted.

Hurricane Pam: In the Beginning

The threat of a catastrophic hurricane hitting New Orleans has long been contemplated by
scientists, planners, emergency-management personnel, and managers. In what was often
called the “New Orleans Scenario,” the worst-case event was imagined as a Category 3 or
higher hurricane hitting the New Orleans metropolitan area with catastrophic impact.” This
would be “worst case,” primarily because the storm surge would cause devastating flooding
in an area that is below sea level and whose protective levees would trap the floodwater.®
The flooding, coupled with an immobile population of 100,000 or more, would contribute
to a situation that would quickly exceed the response capabilities of both local and state
resources and would require the assistance of federal resources on a scale never before seen.’

In late September 1998, Hurricane Georges wreaked havoc in the Caribbean before head-
ing across southern Florida on a direct path to Louisiana. At the last moment, the hurricane
veered away, sparing New Orleans from what could have been a devastating blow."® The
near miss prompted emergency planners to take stock again of how ill-prepared the region
was for a major hurricane."

Planners took their first steps in response to Hurricane Georges in the fall of 1999. Colonel
Michael Brown - no relation to the Michael Brown who directed FEMA as Katrina struck
- then Assistant Director of the Louisiana Office of Emergency Preparedness, organized

a meeting with officials from FEMA Region VI (the region with emergency-management
responsibilities over Louisiana), the Army Corps of Engineers, other state agencies, par-
ishes, and his own office to explore the effect of Hurricane Georges had it not turned and
gone north."?

To develop the planning scenario, the group sought input from experts from such insti-
tutions as Louisiana State University (LSU) and the Hurricane Prediction Center." The
group quickly realized that a slow-moving Category 3 hurricane was sufficient to cause

catastrophic damage.'

Over the course of several meetings in the succeeding months, the planning committee put
together a Statement of Work (SOW, also known as work plan), to be submitted to FEMA
in support of a request to fund the development of a “working plan for the search and res-
cue, evacuation, sheltering, provisioning, and infrastructure restoration for the greater New
Orleans area.”” On August 14, 2000, Col. Brown requested funding from FEMA. FEMA did
not respond to the funding request at that time."'

Shortly after taking office, President Bush appointed Joe Allbaugh to be the Director of
FEMA. Allbaugh visited New Orleans in the spring of 2001 and expressed surprise that
there was no federal plan to respond to a catastrophic hurricane in the region.”” Accord-
ing to one report, Allbaugh pledged to support development of a plan and in August 2001,
asked the Louisiana Office of Emergency Preparedness and FEMA Region VI officials to
write up a proposal.'®

That August, Region VI Director Ron Castleman reiterated to FEMA headquarters the
urgent need for catastrophic planning, emphasizing that a catastrophic hurricane in the
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New Orleans area “could affect a wide area of Louisiana and neighboring states and would
present serious response and recovery problems that could exceed collective capabilities.”*
Castleman asserted that the planning proposal “could save many lives.”*

The proposal anticipated massive impacts from a major hurricane, including over 1 million
people evacuating New Orleans, 300,000 to 500,000 people trapped in flood areas, a storm
surge of over 18 feet overflowing levees and leaving New Orleans under 14 to 17 feet of
water, rescue operations impeded, hospitals overcrowded with special-needs patients and
backup generators running out of fuel or failing before patients could be moved.*

Objectives for the work included: (1) plan for direction and control of the response; (2) plan
for maximizing evacuation; (3) plan for transporting people, supplies, and equipment; and
(4) plan for rescue and relocation of stranded citizens, hospital patients, and other special
populations. The proposal foresaw the importance of having a plan that took into account
the thousands that would be unable to leave the area on their own accord, thus it recom-
mended that the future contractor assess existing evacuation plans; recommend changes;
identify pick up points for people without transportation; identify resources, facilities, and
services for pre-storm evacuation; and identify additional transportation assets needed.?

An updated SOW was developed in August 2001. Its stated purpose was to enhance “Feder-
al Response Planning activities by focusing on specific catastrophic disasters: those disasters
that by definition will immediately overwhelm the existing disaster response capabilities of
local, state, and federal governments.” It further stated that the “initial area of focus will be
New Orleans, Louisiana . . . to improve federal, state, local-government, and private-sec-
tor ability to respond to a worst-case catastrophic hurricane in the Greater New Orleans
Metropolitan Area in order to prevent loss of life; minimize the number of injuries; house,
feed, and protect up to a million survivors and evacuees; and begin long-term recovery in
the affected area.””

This work plan stipulated that the contractor’s work should support eventual development
of an introductory general plan and sub-plans that would constitute a comprehensive “New
Orleans Metropolitan Area Catastrophic Hurricane Plan.” The top-priority area of analysis
was identifying the number and location of potential evacuees and assessing existing evacu-
ation plans.**

URS Corporation, a large firm specializing in homeland security, was selected as contractor
for the project in September 2001, and in October, FEMA paid URS $97,000 to gather in-
formation to build a thorough understanding of the nature and magnitude of the hurricane
problem.” On December 18 and 19, 2001, the project leadership team of state and federal
representatives held a kickoff meeting.” One of several issues discussed was the recognition
that a hurricane could strand 250,000 to 350,000 people in the New Orleans area, 10 percent
of whom would likely be people with special needs. The team also noted that hospitals
would probably have difficulty getting people out of the city, and that the Louisiana Office
of Emergency Preparedness (LOEP) had plans for stranded people to gather on dry stretch-
es of levees or interstate highways where boats or barges could reach them.”

The team emphasized that “the final product should be a hurricane operations plan - not

a mitigation plan.” In essence, it should “[lay] out what the local government can do, what
the state can do, what the state cannot do, and what the federal government needs to do”

in response to a catastrophic hurricane.” This operations plan was distinguished from the
routine response by the federal government in which the government comes in after-the-
fact with a checkbook to pay for damage caused by the storm and the state and locals accept
the check with the intent of using it to lessen the impact of future storms.*
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The project moved in “starts and stops” for a year because of budget problems, reassign-
ment of FEMA staff to homeland-security issues, difficulties in negotiating a subcontract
with LSU and disagreements between LOEP and FEMA over the scope of work.* Mean-
while, FEMA collected information from other sources regarding the threat potentially
facing New Orleans.

In May 2002, FEMA Region VI published a summary of a Bi-State Evacuation Study that
unequivocally stated that the metropolitan New Orleans area had very limited evacuation
routes, and that approximately 100,000 people were without transportation.* In slides
dated June 19, 2003, FEMA recognized that a major hurricane striking the New Orleans
area “would be a disaster of cataclysmic proportion,” and that 250,000 to 350,000 people
would be stranded. Minutes of a June 2003 meeting regarding the New Orleans scenario at
FEMA headquarters with FEMA contractors state “that massive federal assistance would be
expected for this type of event [catastrophic hurricane]. Louisiana won’t be able to deal with
this. Responders and their families may be the victims themselves.”*

By late July 2003, URS Corporation had made progress on its catastrophic planning work
for FEMA and the Louisiana Office of Homeland Security and Emergency Preparedness
(LOHSEP), which was the successor agency to the Louisiana Office of Emergency Prepared-
ness (LOEP). The Corporation finalized maps showing inundation, elevation and water
depth. In the fall, URS drafted a white paper on long-term sheltering.”® The premise of the
paper was that 600,000 people would evacuate New Orleans in the event of a catastrophic
hurricane, and that long-term shelter could be needed for perhaps 90 percent of the evacu-
ees because de-watering of the city could take up to a year.** These documents completed
URS Corporation’s contractual obligation to FEMA and LOHSEP.”

In November 2003, the White House Deputy National Security Adviser, General John A.
Gordon, went to New Orleans to receive a briefing on catastrophic hurricane planning ef-
forts for the region. During the comprehensive, detailed briefing, he learned about the cata-
strophic consequences of a Category 3 hurricane hitting New Orleans.*® General Gordon
reported to the White House about this meeting.”” About this same time, FEMA Headquar-
ters informed officials of Region VI and LOHSEP’s Chief Planner, Sean Fontenot, that an
unspecified amount of funding had become available.”® Fontenot was uncertain about how
they received the funding, but recalled that the money was approved in March 2004 and
had to be spent by September 30, 2004.%

The Work Begins

Working with staft from Region VI, Fontenot developed a proposal for an exercise that
encompassed 14 elements ranging from pre-landfall evacuation, to emergency response, to
post-response recovery, and rebuilding matters. While the customary practice in emergency
planning was to develop a plan, then to test it with an exercise, the planners concluded that
the six short weeks that they had been given were insufficient to proceed in a traditional
manner. Thus, the sequence was reversed: they designed an exercise from which to create
the plan.®

At a meeting in early April 2004, FEMA officials deemed the proposal too costly, causing
LOHSEDP officials to trim pre-landfall evacuation and five other issues. Witnesses stated
that pre-landfall evacuation was deleted from the Hurricane Pam exercise because the issue
had been examined by other studies, as well as state and local plans.*’ On the other hand,
post-landfall response planning had received very little attention, so, according to FEMA
witnesses, the limited FEMA funds would be best applied to post-landfall planning.*
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In late May 2004, FEMA notified the state that it had selected Innovative Emergency Man-
agement, Inc. (IEM), as contractor for this newer phase of the project, which sought the
actual development of a catastrophic hurricane plan for southeast Louisiana.* As distinct
from the information-gathering process conducted by URS, this phase sought to develop
the actual plan.**

Between late May and mid-July 2004, LOHSEP worked with FEMA Region VT staff, consul-
tants from IEM, Mark Levitan, Ph.D., of the LSU Hurricane Center, and others to flesh out
the details of the exercise. Concluding that it was unreasonable to expect to complete a plan
in the initial series of workshops, they designed the exercise with the expectation that they
would ask FEMA to support a series of follow-on meetings.*

The initial Hurricane Pam workshops took place from July 16 until July 23, 2004. At-
tendance included over 300 participants from 15 federal agencies, 20 state agencies, 13
parishes, five volunteer agencies, LOHSEP, FEMA Region VI, FEMA HQ and IEM.* The
participants focused on issues relating to schools, search and rescue, sheltering, temporary
housing, temporary medical care, and debris removal.*’” IEM compiled the notes from each
workshop into a draft plan. On August 6, 2004, IEM produced a 120-page draft “Southeast
Louisiana Catastrophic Hurricane Functional Plan.”*®

Shortly after the July sessions, LOHSEP asked FEMA for funding for additional workshops.
Again, obtaining funding was difficult.*” A follow-on session set for September 2004 had to
be postponed when FEMA could not come up with $15,000 to pay travel expenses for par-
ticipants.”® FEMA officials frequently cited “DHS taxes” as the reason for funding challenges
that delayed the planned additional exercise sessions.”!

Eric Tolbert, FEMA’s former Director of Response, recalled many difficulties in funding
the scenario and follow-on sessions.”> The turning point, he said, was when FEMA Director
Brown returned from Asia after the disastrous, earthquake-driven tsunami of December
2004. Tolbert described Brown as being “obsessed with catastrophic events.” Tolbert told
Brown that a large hurricane hitting New Orleans might produce a higher death toll than
the tsunami.® Brown expressed support for funding catastrophic planning. Meanwhile,
IEM consolidated and published the draft plans from the July 2004 portions of the exercise
in January 2005.%

Follow-up Sessions>®

Two follow-up workshops were eventually held: “Transportation, Staging and Distribution”
in late July 2005, and “Temporary Medical” just days before Katrina struck.* Notes from
the transportation session reveal that while the workshop was supposed to deal with issues
of commodity logistics, participants focused specifically on the need for buses to transport
rescued people to shelters.” The notes also emphasized the importance of marshalling these
buses before landfall so that, following the storm, they would be immediately available to
evacuate those stranded in the area. Notably, the participants also reported that planning
for distribution of commodities was complete, but was “less than 10% done with transpor-
tation planning when you consider the buses and the people.”®

In the same transportation session, New Orleans Office of Emergency Preparedness Chief
Joseph Matthews told the working group at Pam that the city could not execute a massive
post-landfall evacuation for two main reasons: (1) they had reserved local transit buses and
school buses, but lacked drivers qualified to participate in evacuations; and (2) city officials
had not completed negotiations with other transportation companies.”
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Consequently, with
recognition of the need
to transport many tens of
thousands of people after
landfall, participants in
the exercise developed

a timeline that called on
the agencies to “Pre-
Stage buses and drivers”
50 hours before landfall
by providing “600 buses
(Local/State/Federal) and
1,200 drivers (Local/State/
Federal/Volunteers).”®

The shelter chapter of
the draft plan that arose
from the Hurricane Pam
exercise is slightly more
detailed on the issue

of transportation, and
includes references to
pre-landfall evacuation. It assumes that while the primary means of pre-landfall evacuation
would be personal vehicles, “school and municipal buses and, where available, specialized
vehicles will be used to transport those hurricane evacuees who do not have transporta-
tion.”® Federal, state, and local government representatives were keenly aware of the criti-
cal need for buses and the corresponding need for sheltering, yet no level of government
followed through with arranging for the buses and additional shelters to aid post-landfall
evacuation.®

On August 23 and 24, 2005, the Southeast Louisiana Catastrophic Hurricane Temporary
Medical Care Supplementary Planning Workshop was held. From this workshop, the Tem-
porary Medical Care section was updated. Emergency planners refined some of the medical
support techniques eventually used during Hurricane Katrina, such as the use of central-
ized, medical triage centers (known as TMOSAs or Temporary Medical Operations Staging
Areas) to provide medical screening and care for Katrina survivors. However, as discussed
in greater detail in Chapter 24: Medical Assistance, the Hurricane Pam exercise failed to
identify solutions to key medical problems it had anticipated, including the need to evacu-
ate patients from hospitals and nursing homes trapped by rising floodwaters.*

On August 27, 2005, two days before landfall, IEM hastily published and delivered to FEMA
a draft transportation plan based on the “Transportation, Staging and Distribution” work-
shops held July 25 through 29, 2005.

Hurricane Pam in Action

Hurricane Pam 2004 was more than an exercise. It was a unique planning endeavor that
resulted in functional plans that were considered for and actually put to use in real-life situ-
ations before, during, and after Hurricane Katrina. Most exercise participants agreed that
many of the plans were useful even though they were not final. Though they needed some
cleaning up, the resulting drafts were “fightable,” that is, “detailed enough to be implement-
ed and to guide response and recovery operations.”®
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IEM President and CEO Madhu Beriwal echoed this view, saying, “though the plan was
not finished, many elements of Hurricane Pam still proved to be highly useful in response
and recovery to Hurricane Katrina days, weeks, and months after the massive storm struck
the Gulf Coast.”® Senior FEMA officials requested, reviewed, or referred to Hurricane Pam
materials to gauge the potential impact of Hurricane Katrina and to plan response actions.
According to Brown, “The Hurricane Pam book was flying everywhere. It was all over
FEMA,; it was everywhere.”®®

Slides dated 9 a.m., August 27, 2005, at FEMA headquarters stated, “Current projected

path takes storm directly over New Orleans.” They also cited the Pam exercise prediction of
60,000 fatalities and 1 million-plus persons displaced, predicting that Pam’s estimates would
be “exceeded by Hurricane Katrina real life impacts.”” Also on August 27, Patrick Rhode,
FEMA'’s Acting Deputy Director, was seeking a copy of the Hurricane Pam plan; he learned
that numerous copies of the plan were being made for distribution to FEMA employees.®
The primary Federal Coordinating Officer in charge of response operations in Louisiana,
William Lokey, actually embedded IEM employees in the National Response Coordination
Center (NRCC) and the State’s Emergency Operations Center (EOC) during the response
to Hurricane Katrina to use their Hurricane Pam and emergency-management expertise.®

The night manager of the National Response Coordination Center (NRCC), the federal hub
for situation information management, sent an e-mail to her director saying that she and
others had scoured the Pam plan during their overnight shift on August 28 and found that the
Hurricane Pam plan had identified a number of tasks for federal entities. It further revealed
that a number of these assigned tasks had not been addressed thus far in the federal response.”

In particular, during Hurricane Katrina, a “lily-pad” type of search-and-rescue operation
was implemented.”" By using this methodology, victims were rescued and transported to a
safe area of high ground. The idea was that from there another group would transport them
to a Temporary Medical Operations Staging Area (TMOSA). There, the rescued would un-
dergo a medical-triage screening process to determine individuals’ medical-care needs.”

During Hurricane Katrina, search-and-rescue crews successfully retrieved thousands of
people from harm’s way and deposited them on dry land. In some cases, the rescued indi-
viduals were deposited at two of the three TMOSAs envisioned during the Hurricane Pam
planning workshops.” Unfortunately, the Hurricane Pam concept was only half success-
ful because many people rescued by the search-and-rescue teams were transported to dry
ground where there was no system to support them and no ground transportation to take
them to a better place for days. In other words, they were taken to veritable “islands,” only
to be left there without food, water, and other critical necessities.”

By late August 2005, FEMA had committed more than $1.5 million to developing the Hur-
ricane Pam exercise.”” Because some officials took the initiative to press for significant fund-
ing and overcome bureaucratic delays, some important lessons from Hurricane Pam were
available and were put to good use in responding to Katrina — only a few of which were
noted above. On the other hand, it is unfortunate that Louisiana allowed relatively small
funding shortfalls - such as FEMA’s inability to fund $15,000 in travel expenses in Septem-
ber 2004 - to delay progress in further plan development. Given the importance to the state
of the exercise, Louisiana should have considered using its own funds to fill these gaps in
federal funding.

In any event, far too many of the Hurricane Pam lessons were not applied. Despite this being
“the storm we’ve always feared,” despite awareness of the impact of such a storm on New
Orleans, and despite the fact that federal, state, and local agencies came together in July 2004
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to do a “live rehearsal” of a response in such a circumstance as Katrina — over a year before it
made landfall - too little was done to act on the plans resulting from Hurricane Pam.
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Chapter 9

Effects of Environmental
and Engineering Changes

man-made changes to the Louisiana coastline. When New Orleans was settled

in 1718, the primary flood threat was from the Mississippi River, not the Gulf of
Mexico. An expansive coastal landscape separated the city from the Gulf and served as a
buffer from any storms moving ashore.!

ﬁ vital part of the Hurricane Katrina story lies in nearly two centuries of natural and

That protective landscape no longer exists. The ever-changing and disappearing coastline
has left New Orleans more susceptible to hurricanes and contributed to the damage in-
flicted by Katrina. Should this trend continue, New Orleans and the rest of coastal Louisiana
will become even more vulnerable to damage from future storms, and efforts to protect the
city with levees and floodwalls will be undermined.

While a comprehensive analysis of coastal Louisiana’s environmental challenges and poten-
tial remedies is beyond the scope of this report, this chapter briefly examines some of the
potential impacts of Louisiana’s altered landscape on hurricane protection.

Louisiana’s Changing Coastal Landscape is Increasing Hurricane Vulnerability

The Louisiana coastline is changing more rapidly than any other part of the country and, as
a result, is becoming more vulnerable to hurricanes. Over the last 70 years, Louisiana has
lost more than 1,900 square miles of coastal land — an area roughly the size of Delaware.? At
the peak of the trend in the 1960s and 1970s, Louisiana was losing 40 square miles of coastal
land per year.® This loss has slowed in recent years, primarily because the most vulnerable
lands have already disappeared, but Louisiana is still losing 10 square miles of coastal land
per year.” As a civil-engineering magazine put it, “in southeastern Louisiana a football field
worth of wetlands sinks into the sea every 30 minutes.”

These coastal lands primarily consist of wetlands, including extensive cypress swamps and
grass marshes. But Louisiana’s barrier islands (an elongated chain of islands running paral-
lel to the coast and serving as a barrier against waves) and even many higher ridges, which
were formed by large amounts of sediment piling up along past banks of the Mississippi
River, are also disappearing. The U.S. Geological Survey (USGS) projects that an additional
700 square miles could be lost by 2050 if no further actions are taken to halt or reverse cur-
rent processes.®

The Mississippi River is the single most important factor in sustaining coastal Louisiana.”
The river brings water, sediments, and nutrients from 41 percent of the land area of the
contiguous U.S. to the coast of Louisiana. Prior to the extensive building of levees and dams
along the Mississippi, the river carried nearly 400 million tons of sediment to the Louisiana
Coast every year — enough to cover 250 square miles of land a foot deep in sediment.® The
growing wetlands fed by the accumulating sediments, nutrients, and fresh water of the Mis-
sissippi have added 9,600 square miles of land to the Louisiana coastline over the last 6,000
years — a rate of 1.25 square miles per year.” At its peak, this land, known as the Mississippi
deltaic plane, accounted for nearly 20 percent of the land area of present-day Louisiana,
including New Orleans.

Major causes of land loss in Louisiana have been identified."” Dams and diversions along
the Mississippi River and its tributaries have greatly reduced the amount of sediment that
reaches coastal Louisiana, and levees force the remaining sediment so far offshore that it falls
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directly onto the outer continental shelf and beyond, where it no longer contributes to sus-
taining or building coastal lands." By blocking natural flooding cycles, levees prevent fresh
water and nutrients from the Mississippi River from nourishing and sustaining wetlands.'?
Ten major navigation canals and more than 9,000 miles of pipelines servicing approximately
50,000 oil-and-gas production facilities in coastal Louisiana result in a large direct loss of
land and also contribute to wetland loss from saltwater intrusion and dredging."

In addition, the Louisiana deltaic plane is essentially sinking, in a process known as subsid-
ence, which occurs naturally as sediments deposited by the Mississippi are compacted over
time.'* Oil and gas production further contribute to subsidence, potentially causing local
subsidence three times greater than the highest natural subsidence rates.”” Finally, sea level
is rising, primarily as a result of global warming.'¢

The deterioration of Louisiana’s coastal landscape of barrier islands, wetlands, and higher
ridges, and the effects of subsidence have made coastal communities more vulnerable to
hurricane flooding."” New Orleans, in particular, is widely considered to be more vulnerable
to hurricanes both because land in the city has subsided and because much of the barrier
islands and wetlands that once surrounded the city has disappeared.'®

Many of the mechanisms by which barrier islands, shoals, marshes, forested wetlands, and
other features of the coastal landscape protect against hurricanes are well known. Geologic
features such as barrier islands or the land mass associated with wetlands can block or chan-
nel flow, slow water velocities, and reduce the speed at which storm surge propagates. These
effects can significantly restrict the volume of water available to inundate the mainland.”

Forested wetlands can greatly diminish wind penetration, reducing surface waves and storm
surge. Shallow water depths weaken waves via bottom friction and breaking, while vegeta-
tion provides additional frictional drag and further limits wave buildup. Where wetlands
and shallow waters lie in front of levees, they absorb wave energy and reduce the destruc-
tiveness of storm waves on the levees.?’

Depending on the rate of relative sea-level rise, healthy coastal wetlands can maintain a
near-sea-level landscape by trapping sediments or accumulating organic material, thus
helping to counter subsidence and global sea-level rise. In contrast, when Louisiana’s coastal
wetlands deteriorate and disappear, the land held in place by the wetlands undergoes wave
erosion, eventually washing away and leaving behind open water 10 to 12 feet deep.”

On the other hand, the quantitative impact of wetlands and other coastal features on hur-
ricane protection is poorly known. Anecdotal data accumulated after Hurricane Andrew
suggests a storm-surge reduction along the Louisiana coast of about three inches per mile
of marsh.?? During Hurricane Katrina, bottom friction and breaking reduced the average
height of the highest one-third of waves from 55 feet in deep water (with peak waves above
80 feet), to 18 feet in shallower water outside of the barrier island east of New Orleans,? to a
fraction of that height in protected areas.

Researchers at the Louisiana State University (LSU) Hurricane Center found that, dur-

ing Hurricane Katrina, levees protected by wetlands had a much higher survival rate than
those bordering open water. For example, large sections of the Mississippi River Gulf Outlet
(MRGO) levees that had little or no wetland separating them from Lake Borgne disinte-
grated, while the nearby 20-Arpent Canal levee, protected by a buffer of marsh and wooded
wetlands, remained standing. According to LSU researchers, an area about the size of a
football field with the tree density equal to that found in most Louisiana swamps would
reduce wave energy in a storm by 90 percent. These researchers further found that friction
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from marsh grasses and shrubs reduced water speed from Hurricane Katrina in some places
from seven feet per second to three feet per second.*

Subsidence is also contributing substantially to hurricane vulnerability. Subsidence occurs
across the entire region, and therefore impacts not only natural features such as wetlands
and barrier islands, but also man-made structures such as buildings and levees. According
to a recent report by the U.S. Army Corps of Engineers (Corps) Interagency Performance
Evaluation Task Force (IPET), which examines the hurricane-protection levee system, the
average rate of subsidence across the area is 0.6 feet over a decade.”

The rate of subsidence is frequently greater under cities and towns than under natural fea-
tures: when areas are drained in order to prepare them for buildings, organic material in the
soil decomposes and leads to further subsidence. In addition, the levees themselves further
subside due to their own weight pressing down on the unstable soils of the New Orleans
area. As a result, the effectiveness of the levee system deteriorates over time as both the le-
vees and the region subside. The IPET report concluded that some portions of the hurricane
protection system around New Orleans are almost two feet below their original elevations,?
further increasing their own vulnerability, and that of the areas they are designed to protect,
to the power of hurricanes.

The changes to Louisiana’s coastline have serious implications for the long-term sustain-
ability of the region. Land subsidence and predicted global sea-level rise during the next
100 years mean that areas of New Orleans and vicinity now 5 to 10 feet below mean sea
level will likely be 8 to 13 feet or more below mean sea level by 2100.” At the same time, the
loss of wetlands, barrier islands, and other natural features could eliminate protection from
waves and allow for higher and faster moving storm surges.”® According to the National
Academy of Sciences, these trends will make much of Louisiana’s southern delta uninhabit-
able without substantial new engineering projects.”

In the long term, New Orleans and other regions of the Louisiana deltaic plane cannot be
protected without taking proper account of the tremendous change that is continuing to
occur to Louisiana’s coastal landscape.

The Mississippi River Gulf Outlet’s Contribution to Damage from Hurricane Katrina

Congress authorized construction of the Mississippi River Gulf Outlet (MRGO) in 1956 to
facilitate commercial shipping access to the Port of New Orleans from the Gulf of Mexico.
Upon its completion in 1965, the MRGO provided a route 40 miles shorter than the alter-
native up the Mississippi River. The MRGO also provides a connection from the Gulf of
Mexico to the Gulf Intracoastal Waterway (GIWW), which is a recreational and commer-
cial waterway running east-west from Texas to Florida. Though the MRGO produced com-
mercial benefits, those benefits came at a cost to the environment. The Corps estimates that
the construction of the channel led to substantial loss of wetlands, which, as noted above,
help slow and decrease the power of storms before they hit populated areas.

The MRGO also contributed to a potential “funnel” for storm surges emerging from Lake
Borgne and the Gulf into the New Orleans area.” The “funnel” was created by the intersec-
tion of the MRGO from the southeast and the GIWW from the northeast into the confined
channel, referred to as the GIWW/MRGO that separates New Orleans East and the Ninth
Ward/St. Bernard Parish. The levees on the south side of the MRGO and the levees on the
north side of the GIWW converge from being about 10 miles apart where they straddle
Lake Borgne to a few hundred yards apart where the MRGO merges into the GIWW.*! The
western part of the “funnel” is a six-mile-long section of the combined GIWW/MRGO,
which was enlarged by a factor of three when the MRGO was built in order to expand it
from a barge channel to accommodate ocean-going vessels.*?
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Prior to Hurricane Katrina, many warned that the potential funnel would accelerate and
intensify storm surges emerging from Lake Borgne and the Gulf into the downtown New
Orleans area. The funnel had been described as a “superhighway” for storm surges or the
“Crescent City’s Trojan Horse” that had the potential to “amplify storm surges by 20 to 40
percent,” according to some storm modeling.” Researchers at LSU believed that in creat-
ing this funnel, “the US Army Corps of Engineers had inadvertently designed an excel-
lent storm surge delivery system — nothing less — to bring this mass of water with simply
tremendous ‘load’ - potential energy - right into the middle of New Orleans.” **

The extent to which MRGO, and the funnel it helped create actually contributed to the hur-
ricane’s damage is still being investigated, but there have been some preliminary findings. A
recent report issued by the Corps’ IPET concluded that the portion of MRGO running from
the GIWW to the Gulf (called “Reach 2”) did not significantly impact the height of Katrina’s
storm surge, not because the “funnel” effect was nonexistent, but because the storm was so
great it nullified the impact of either the wetlands or the intersection of the MRGO and the
GIWW - the funnel - at the height of the surge.*®

While the IPET report concluded that the Reach 2 portion of MRGO had little impact on
Katrina’s storm surge, it did find that the six-mile combined section of the GIWW/MRGO
(called “Reach 17) carried the storm surge from Lake Borgne into New Orleans. The
combined GIWW/MRGO served as a link between Lake Borgne and Lake Pontchartrain,
enabling the storm surge in one lake to affect the storm surge in the other. During Katrina,
a 14 to 17-foot surge coming from Lake Borgne into the funnel between MRGO and the
GIWW was as much as 10 feet above water levels in Lake Pontchartrain.* This large differ-
ence in the water levels between the two lakes increased the flow of water in the direction of
the city and eventually into Lake Pontchartrain.

To address this problem, the IPET report recommended that flow through the combined
channels “must be dramatically reduced or eliminated,” either by a permanent closure or a
structure that can be selectively used to block storm surges flowing between Lakes Pontchar-
train and Borgne along the combined GIWW/MRGO.”

Researchers at the LSU Hurricane Center who have looked at models of Katrina have con-
cluded that it is not just the volume of water that is important, but also the velocity. These
researchers found that the funnel accelerated the speed of the water when the larger volume
in the funnel, and especially the water in the MRGO, was forced into the single merged
GIWW/MRGO channel.”® The increased velocity of the water as it made its way through
the channel pounded on the floodwalls lining the sides,” weakening them and making them
more vulnerable to the overtopping and scouring that occurred during the storm. Maxi-
mum current velocities in the combined GIWW/MRGO channel were greater than eight
feet per second, which is nearly three times the velocity necessary to cause serious potential
for erosion in the soils of the adjacent levee.*

Investigations continue into MRGO’s contribution to damage caused by Katrina, but there
is general agreement that the presence of the MRGO destroyed wetlands that otherwise
would have provided additional defenses. This happened because the MRGO served as

a conduit for saltwater from the Gulf of Mexico to intrude into the freshwater wetlands.

The saltwater damaged and destroyed wetlands, which resulted in the loss of land that had
served as part of the city’s defenses against hurricanes and other storms.*" According to the
National Academy of Sciences, MRGO has resulted in “tremendous environmental damage,
including saltwater intrusion, land loss, and worsening the effects of wave damage during
hurricanes and storms.”*
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Over the past 40 years, the erosion from the saltwater has contributed to the widening of the
MRGO from 600 feet to 2,000 feet, an average of 35 feet per year, and the loss of more than
19,000 acres of land.*® Had there been no wetlands at all east of the MRGO and the GIWW,
preliminary storm modeling has shown, the Katrina storm surge may have been anywhere
from three to six feet higher along St. Bernard Parish/Ninth Ward and New Orleans East.*
Continued wetland loss will increase the vulnerability of the city, making overtopping by
storm surges even more likely in the future.*

The building of MRGO and the combined GIWW/MRGO resulted in substantial envi-
ronmental damage, including a significant loss of wetlands that had once formed a natural
barrier against hurricanes threatening New Orleans from the east. MRGO and the GTWW/
MRGO provided a connection between Lake Borgne and Lake Pontchartrain that allowed
the much greater surge from Lake Borgne to flow into both New Orleans and Lake Pon-
tchartrain. These channels further increased the speed and flow of the Katrina surge into
New Orleans East and the Ninth Ward/St. Bernard Parishes, increasing the destructive
force against adjacent levees and contributing to their failure. As a result, MRGO and the
combined GIWW/MRGO resulted in increased flooding and greater damage from Hurri-
cane Katrina.
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Chapter 10

Levees: Who's in Charge?

An Overview of Levees in Southeast Louisiana

Levees are large embankments, usually of earth or stone, that make up part of the flood-
control system designed and built to protect New Orleans from hurricanes and floods. Le-
vees line the Mississippi River, the shores of Lake Pontchartrain, and the Mississippi River
Gulf Outlet (MRGO), and are part of the protective rings around New Orleans East and St.
Bernard Parish.

Other structures may also be used to protect an area from flooding. The Army Corps of En-
gineers (the Corps), sometimes in concert with local and state government and sometimes
on its own, built floodwalls, drainage canals, pumps, and floodgates to control the flow of
excess water in and around the city.

« Floodwalls, which are high vertical walls built of concrete and steel, are used
in more urban areas because they do not require as much space as earthen
levees with their wide foundations.

« Because floodwater will find its way through any breaks in the levees, massive
gates are located throughout the system wherever there are openings for streets
or railroads. These gates are closed in anticipation of “high-water” events such
as very high tides, floods, and hurricanes.

o Because many parts of the region are at or below sea level, many areas also
have a system of pumps and canals to remove rain and floodwater from areas
protected by the levee system.!

All of these systems — more than 200 gates and 125 miles of levees and floodwalls — worked
together to form the flood-control system that was designed to protect metropolitan New
Orleans from storms like Hurricane Katrina.?

The Roles and Responsibilities of the U.S. Army Corps of Engineers,
the Orleans Levee District, and the Louisiana Department of
Transportation and Development

The U.S. Army Corps of Engineers

Levee systems of the size needed to protect the New Orleans area are often collaborative
efforts between federal and local governments.* The federal role in such projects is carried
out by the Corps, an agency within the Department of Defense (DOD) charged with both
military and civilian missions.* Military missions are assigned within the military command
structure, while civilian flood-control projects are authorized by Congress in legislation.’

Flood-control projects usually begin when a community feels a need for protection and
contacts the Corps. If the Corps does not already have the statutory authority to respond,
then Congress may grant it. After initial studies, the Corps may enter into a project-coop-
eration or assurance agreement with a local sponsor acting on behalf of the community. The
assurance agreements for projects generally set forth roles of the parties, including payment
obligations, design and construction responsibilities, and operations-and-maintenance
(O&M) duties before and after the project is complete.®

129



130

Chapter 10

The levee system that protects most of New Orleans, including areas that experienced major
breaches and flooding during Katrina — such as the 17th Street and London Avenue Ca-
nals, New Orleans East, and most of St. Bernard Parish - is a Corps project called the Lake
Pontchartrain and Vicinity Hurricane Protection Project (Lake Pontchartrain Project).
There are several other federal cost-shared projects that protect other parts of southeastern
Louisiana.” The Corps’ involvement in these projects was mostly through its New Orleans
District, one of the Corps’ largest with more than 1,200 employees, and part of the Corps’
Mississippi Valley Division headquartered in Vicksburg, Mississippi.* When Katrina made
landfall, the New Orleans District was under the command of Colonel Richard P. Wage-
naar, who had assumed control only six weeks before.’

The assurance agreements for the Lake Pontchartrain Project made the Corps responsible
for designing and constructing the project. Local sponsors provided the land for levee
construction and rights-of-way, and agreed to share the cost. The Corps was to turn the
completed project over to the local sponsors for O&M consistent with the Corps’ standards,
i.e., making sure the flood-control system actually works on a day-to-day basis and protects
those living inside the system."® To help the local sponsor do this, the Corps is required by
its rules and regulations to provide the local sponsor with an operations manual'' and then
conduct annual inspections to be sure the local sponsor is doing what it is supposed to do."

In addition to its authority to build flood-control projects, the Corps also has statutory
authority in federal cost-share flood-control projects like the Lake Pontchartrain Project to
act in anticipation of, or response to, flood emergencies. In this role, the Corps may help
the local sponsors deal with the flood threat to the levee system, and aid state and local
governments trying to prevent flood damage. This “flood-fighting” authority is authorized
by Public Law 84-99, also known as the “Flood Act.”"* In the days following Katrina, the
Corps used its Flood Act authority to close off the levee breaches at the 17th Street and
London Avenue Canals, which were filling the city with water, and to make other emer-
gency repairs.'

The Orleans Levee District

One of the local sponsors for the Lake Pontchartrain Project was the Orleans Levee District,
one of the first five levee districts created by the state in 1879. The levee districts, which were
established to be a funding source for and to ensure local involvement in levee construc-
tion and operation,” all had the same general duty: to do what was necessary to “insure the
thorough and adequate protection of the lands of the district from damage by flood ... for
the adequate drainage control of the district.”*¢

Like the Corps under the Flood Act, the levee districts have broad statutory obligations in
addition to their obligations under their assurance agreements on individual levee projects.
For example, regardless whether a project was being designed and constructed by the Corps
or had been turned over for O&M to the local sponsor, state law charged the levee districts
with adopting rules and regulations for maintaining a “comprehensive levee system.”"” State
law authorized them to obtain engineering assistance from the Louisiana Department of
Transportation and Development (LA DOTD) in Baton Rouge if they needed additional
technical expertise.'® State law also required levee-district board members to attend once
during their term in office an educational program on how to care for and inspect levees."

To carry out their primary duty of flood control, state law not only authorized the levee
districts to serve as local sponsors for federal cost-share projects, but also to raise money
pursuant to taxing and bonding authorities. The Orleans Levee District, uniquely, was
also authorized to engage in various business enterprises,” making it an entity with some
governmental qualities (taxing and bonding authority) and some corporate qualities — the
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authority to engage in for-profit businesses like operating the Lakefront Airport, running
two marinas along Lake Pontchartrain, and leasing dock space to a riverboat casino.”

The revenues the Orleans Levee District earned from the businesses and its taxing and
bonding authority were substantial. The Orleans Levee District financial statements for the
fiscal year ending June 30, 2005, show it collected more than $24 million from property
taxes and $14 million from its business-type activities in the previous 12 months.? The
same report said the district had $21 million in unallocated general funds and $13 million in
a “special levee improvement fund.”” The levee improvement fund, according to the levee
district’s former president, James Huey, could “only be used for flood protection projects
and/or flood-related projects.”

Although the levee district’s primary responsibility was flood protection, it spent large
amounts on non-flood related activities (e.g., licensing a casino, or operating an airport and
marinas, or leasing space to a karate club, beautician schools or restaurants) rather than
applying the money to flood protection or emergency preparedness.”” For example, the
Orleans Levee District’s Emergency Operations Center (EOC) sat outside the protection of
the levee system at the Lakefront Airport, vulnerable to the very hurricanes the levee system
was designed to protect against.”® For years the district had studied moving its EOC inside
the flood protection system, but never did.”” The levee district’s Chief Engineer, Stevan
Spencer, described the situation as a “very bad joke” that dated back to at least 1998, when
Hurricane Georges flooded the airport.?® Spencer said “there was never funding” to move
the EOC.” Yet in 2003, the Orleans Levee District spent $2.4 million to repair the “Mardi
Gras Fountain” in a park near Lake Pontchartrain.** When Katrina made landfall, Orleans
Levee District staft had to be rescued, mostly by boat, from the flooded EOC at the airport®
before they could survey damage or assist with repair efforts at the 17th Street and London
Avenue Canals.

The Orleans Levee District was also aware of a levee in New Orleans East that was consid-
ered to be three feet below its design height.** Levee-district board minutes and conversa-
tions with Corps personnel suggest that paying for repairs to this low levee was considered
to be the Corps’ responsibility.”” Federal funding was unavailable, but instead of paying
for the repairs itself and asking for reimbursement from the Corps, as it had with previous
projects,* the levee district merely sent letters to its Congressional delegation asking for
federal funding.*

Pressed to explain how the Orleans Levee District made spending decisions, Huey offered
no direct explanation, but focused on the district’s multiple obligations — not only was the
district responsible for flood control, but it also had statutory requirements to maintain
recreational space and was authorized by state law to engage in non-flood related business
ventures.*® A review of the levee-district board minutes of recent years revealed that the
board and its various committees spent more time discussing its business operations than it
did the flood-control system it was responsible for operating and maintaining.*”

The Louisiana Department of Transportation and Development (LA DOTD)

Though not a party to the assurance agreements for the Lake Pontchartrain Project, LA
DOTD and its Office of Public Works (OPW) have statutory responsibilities to assist and
oversee certain levee district functions. State law tasks LA DOTD with approving any activ-
ity that might compromise the levees,* and with administering training sessions to levee-
district board members and their inspectors on caring for and inspecting levees.*

To the extent training sessions were held, they were organized by the Association of Levee
Boards of Louisiana, an organization that lists Edmund Preau as its Secretary-Treasurer.*
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Preau is an Assistant Secretary in LA DOTD and leads the OPW within the Department,
which is responsible for LA DOTD’s levee-related activities.

When James Huey, who served on the levee district’s board for more than 13 years (nine as
president), was read the section of state law describing the training requirement, he said it
was the first he had heard of it.* Huey explained: “You know what that is? That’s going up
to a workshop for a weekend and having a crawfish boil up here and hear a couple people
talk about some things and they get a little piece of paper and they honored the law.”*
Huey was then asked whether the Association sessions addressed how to inspect levees. He
responded, “No, nothing.”*

LA DOTD also had the statutory responsibility to “review” each levee district’s emergency-
operations manual every two years.* According to Preau, this review entailed checking
whether relevant contact information had been updated and whether the levee district had
included any new flood-control systems within its jurisdiction in its planning.** The review
entailed no assessment of whether the levee district had stockpiled materials or had the per-
sonnel necessary to assess an emergency and respond accordingly.* Preau said he assumed
any more elaborate review would have been done by the Louisiana Office of Homeland
Security and Emergency Preparedness (LOHSEP).*

Louisiana’s Emergency Operations Plan (EOP) made the LA DOTD the primary state
agency overseeing Emergency Support Function (ESE-3), Public Works and Engineering.
ESF-3 encompassed critical infrastructure in the state, including the “construction, mainte-
nance and repair of state flood control works.”*® ESF-3 also dictated that, “When an emer-
gency is imminent, the ESF 3 Coordinator [who is to be designated by LA DOTD Secretary
Johnny Bradberry] will assess the potential impact of the threat on the state’s infrastructure
and work with other authorities to ensure that any necessary immediate repairs or arrange-
ments for critical structures and facilities are initiated.” ESF-3 also said, “As the emergency
progresses, the coordinator will monitor the status of the infrastructure and effect emer-
gency repairs where needed and feasible.”

The LA DOTD did not acknowledge or accept its responsibility under ESE-3. Preau told
Committee investigators that he didn’t think the provision applied to LA DOTD: “I'm not
sure what that means, because we don’t have any state flood control works. State doesn’t
own any flood control works.”" By Preau’s reading, a levee project was covered only if it was
owned by the state, not simply if it was in the state. As Preau read it, LA DOTD had no re-
sponsibility to coordinate with levee districts on critical facilities like the Lake Pontchartrain
Project. This response is problematic: the responsibilities articulated under ESF-3 are specifi-
cally delegated to the LA DOTD, and the plain language employed by the State’s Emergency
Operations Plan cannot be unilaterally dismissed as meaningless by the people it covers.

The result was that neither LA DOTD nor any state agency made sure that the state’s levee
districts were integrated into the state’s emergency-planning process, much less genuinely
prepared for an emergency. As a result, when Katrina made landfall, no Orleans Levee
District personnel were located at, or in contact with, emergency managers in Baton Rouge;
nor was any mechanism in place to request additional support from the state.

Notwithstanding Preau’s insistence that the LA DOTD had no responsibilities under ESF-3
for the levee system, LA DOTD ultimately played an active role in efforts to close levee
breaches in New Orleans in the aftermath of Katrina.

Design and Construction of the Lake Pontchartrain Project

During Katrina, levees and floodwalls were overwhelmed throughout the New Orleans area,
and in several places were breached. Some of these failures occurred in parts of the Lake
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Pontchartrain Project. Understanding the link between the breaches and the nature and
organization of the Lake Pontchartrain Project requires some background.

Congress authorized the Lake Pontchartrain Project in the Flood Control Act of 1965 to
provide hurricane protection to areas around Lake Pontchartrain in Orleans, Jefferson, St.
Bernard, and St. Charles Parishes.”® The project called for design and construction of about
125 miles of levees and floodwalls to be completed by 1978 at a cost of $85 million. The
project was still not complete when Katrina hit, and its cost had grown to more than $750
million as of 2005.%

As authorized by Congress, the project was to protect the area from what the Corps called
the “Standard Project Hurricane” (SPH), a model storm “based on the most severe combi-
nation of meteorological conditions considered reasonably characteristic of that region.”*
The SPH was developed in 1959 by what was then called the United States Weather Bureau,
which updated the SPH after the devastating impact of Hurricane Betsy in 1965. The SPH
was revised again in 1970, 1977, and 1979 by the Weather Bureau’s successor, the National
Oceanic and Atmospheric Administration (NOAA).> There is no evidence that design
parameters of the Lake Pontchartrain Project were modified in light of NOAA’s changes to
the reference-model storm.

Nevertheless, the Corps has repeatedly maintained that the SPH was the equivalent of a
fast-moving Category 3 storm on the Saffir-Simpson scale — a measurement scale that rates
the strength of hurricanes on a scale of Category 1 to Category 5, with Category 5 being the
most intense. For example, at a press conferences immediately after the storm, Lieutenant
General Carl Strock, the Commander of the Corps and its Chief of Engineers, explicitly said
that the Corps “knew” that the levee system “would protect from a Category 3 hurricane,””
and the page on the Lake Pontchartrain Project on the Corps’ website after Katrina said,
“The SPH is equivalent to a fast-moving Category 3 hurricane.”®

This claim is misleading: the Saffir-Simpson scale was not adopted until 1977, 12 years after
the Lake Pontchartrain Project was authorized. Al Naomi, the Corps’ Senior Project Manag-
er for the project, acknowledged that the Corps never conducted a formal study comparing
the SPH to the Saffir-Simpson scale, so the claim that the Lake Pontchartrain Project pro-
vided Category 3 protection was at best a rough estimate, and at worst, simply inaccurate:

SPH has ... wind speed, central pressure, and surge. You go in and say what is
my wind speed for an SPH? You look at it. It’s a very high Category 2 storm on
the Saffir-Simpson Scale. I look at my central pressure for SPH. I go to the Saf-
fir-Simpson Scale, it’s a mid-range Cat 4. I say, what is my surge? SPH surge in
the lake at 11 and a half [feet] on the Saffir-Simpson, that is a Category 3 range.
What am I going to tell the Rotary Club? What do I have? Generally in talk-
ing to the hydrologist, you can say it’s about equivalent to a fast-moving Cat 3.
It’s not really that, but for their understanding that is what you can say. That

is what we say. What happens is the press gets this and it says we have Cat 3
protection. That is not really true. It’s SPH protection which may be equivalent
to a fast-moving Cat 3 storm.”

However, the view that the hurricane protection system could protect the greater New Or-
leans region from a moderate and/or fast-moving Category 3 storm was widely held within
the Corps’ New Orleans District. Prior to Hurricane Katrina, the New Orleans District

issued numerous news releases to the general public (some of which are referenced below),
stating that the hurricane-protection system provided some level of Category 3 protection:
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» December 19, 2001, N.O. hurricane bridge contract awarded, Corps, Levee
Board will floodproof two bridges in Gentilly: “The bridge floodproofing will
protect neighborhoods along the London Avenue, Orleans Avenue and 17th
Street Canals from storm surges from Lake Pontchartrain. The system of
levees, floodwalls and bridges is designed to protect against fast-moving Cat-
egory 3 hurricanes.”®

« May 27, 2003, Cross Bayou Drainage Structure to reduce flooding in St.
Charles Parish: “The structure is part of the Lake Pontchartrain Hurricane
Protection Project and is the second of five such structures to be built in St.
Charles Parish. ... These contracts, to be completed in 2004, will result in a
levee system that provides protection from a Category 3 storm for St. Charles
Parish.”®!

o August 21, 2003, Filmore Bridge in Gentilly will reopen on Friday, Aug. 22.
Mirabeau Bridge is closing Wednesday, Aug. 27 for hurricane floodproofing:

“The systems of levees, floodwalls and bridges is designed to protect against
fast-moving Category 3 hurricanes.”®

This view was also held by the Corps’ New Orleans District Commander (Colonel Wage-
naar®) and the District’s Emergency Manager (Michael Lowe®). The same representations
were made in more substantive Corps written materials.®®

Moreover, the Lake Pontchartrain Project, as it stood in the path of Katrina, was still not
complete as designed. Some portions were still under construction, and soil subsidence
(sinking) had left portions of the project with less elevation above sea level than intended. In
other words, some elements of the project were not even high enough to protect against the
Standard Project Hurricane, let alone a genuine Category 3 hurricane.

The Corps was well aware of this fact. As Jerry Colletti, the New Orleans District’s Manager
for Completed Works explained, the Corps never tried “to provide full-level protection on
an annual basis . . . we just can’t raise everything to the design height for each storm that
would come through.”®

Meanwhile, the National Weather Service (NWS) concluded from a new model of projected
storm surges that the Lake Pontchartrain Project would be more vulnerable to hurricanes
than previously thought - that more Category 3 and even certain Category 2 hurricanes
would overtop parts of the levee system and produce flooding.*” Dr. Wilson Shaffer, who
studies storm surges at NWS, said this discovery was shared with the Corps, perhaps as ear-
ly as 2003, but certainly by 2004. The findings were also shared with LOHSEP and with state
and local emergency managers at the Louisiana Emergency Preparedness Association’s June
conferences in 2004 and 2005.%® At a minimum, this information should have prompted a
fresh look at the adequacy of the Lake Pontchartrain Project, but like the NOAA updates to
the Standard Project Hurricane in the 1970s, it does not appear that either the state or the
Corps took any action to respond to the new information.

Effect of Subsidence on the Level of Protection

As noted earlier, the level of protection provided by the levee system was affected not only
by its design, but also by geologic subsidence, or soil sinking. The entire coastal region of
Louisiana had been subsiding for millions of years, as the enormous weight of the sediments
continually deposited by the Mississippi River enters the Gulf of Mexico, pushing down

on the earth’s crust. Human activities like extracting oil and natural gas, pumping water,
raising buildings, and even adding to levees and floodwalls all accelerate subsidence. (See
Chapter 9.) As the entire region subsides, the effective height of the levees above sea level,
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and thus the level of protection they provide, decreases.®” A recent report concluded that a
section of levee that was overtopped and failed during Katrina was nearly three feet below
its design height.”

All of these factors should have persuaded the Corps to reconsider its public claims that the
Lake Pontchartrain Project provided Category 3-level protection.

Operation and Maintenance (O&M)

Maintaining a flood-control system is essential, but is complicated in southeast Louisiana
by the recurring need to rebuild levees to compensate for subsidence. The Corps is not
supposed to turn over a project until it is complete; until then, the Corps is responsible
for O&M.” Once a project is turned over, the local sponsor must conduct O&M to Corps
standards “to obtain maximum benefits.””? This includes checking for “undue settlement”
of the levee, water seeping through or under it, and growth of damaging brush, and taking
immediate action to address potential emergencies.”

Because the Lake Pontchartrain Project was not complete, according to the Corps’ Senior
Project Manager for the project, Alfred Naomi, it had been formally turned over to the local
sponsor, but remained in an “interim” status:

There are still pieces that have to be done. We are not going to turn over a
piece of the project until every piece in that ring of protection is completed.
If there is one little thing left to do I think by regulation - I could be wrong. I
think we have to have the entire system 100 percent complete so we turn over
the entire segment that is protected, a certain area of the city.”

Nonetheless, the Corps did nominally turn over parts of the project to local sponsors to
maintain when it determined that construction on that particular part or “reach” was com-
plete.” The Corps sent letters to the Orleans Levee District and others to this effect, inform-
ing each district that it now had O&M responsibility for that unit.”® Personnel within the
Corps’ New Orleans District referred to these letters as “turnover letters” even though they
were not the “official total project completion turnover” letters.”” The Orleans Levee District
did not respond to these letters or even acknowledge their receipt.”®

When the Committee asked for copies of the de-facto turnover letters, it received only a
limited response. The letters submitted did not cover the entire project, and some were pre-
1965, before the project was even authorized.” In short, the exact legal status of the project
segments and the degree to which the Corps and local sponsors like the Orleans Levee
District were truly responsible for maintenance is at best uncertain.

Other conflicting and irregular procedures in the turnover process went beyond the turn-
over letters. The Corps was supposed to require local sponsors to report semi-annually to
its District Engineer on inspection and O&M for the flood-control system.*® Colletti, the
Corps’ Operations Manager for Completed Works, explained that the Corps unilaterally
decided not to require the Orleans Levee District to provide the report.® In addition, for
each completed work, the Corps is required to give the local sponsor an operations manu-
al.*? Colletti said his office gave no such manual to the Orleans Levee District for levees and
floodwalls, but merely provided a one-page set of guidelines similar to a part of the Code of
Federal Regulations that detailed obligations of local sponsors.*

The Corps’ observance of rules and regulations for completed projects took the form of

a required annual inspection conducted around June 1 - the start of hurricane season

- by representatives from the Corps, the Orleans Levee District, the LA DOTD, and other
interested parties (e.g., the City and the Port of New Orleans).?* These inspections appear to
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have taken about four hours, covered at least a hundred miles of levees and floodwalls,** and
would usually involve a motorcade that would stop at pre-determined spots to allow the
group to look over an area and discuss issues.* The purpose of the inspections, according to
the Corps, was to ensure O&M compliance by the local sponsor, but not to test the system’s
actual structural integrity or measure whether it was at design height.*” Perhaps the most
colorful explanation of the annual inspection was offered by former Orleans Levee District
president Huey, who suggested that the event was more of a social occasion than a genuine
technical inspection:

They normally meet and get some beignets [pastries] and coffee in the morning
and get to the buses. And the colonel and the brass are all dressed up. You have
commissioners, they have some news cameras following you around and you
have your little beignets and then you have a nice lunch somewhere or what-
ever. And that’s what the inspections are about.*

Ineffective Inspection Regime

The weaknesses of this inspection approach can be seen in the last pre-Katrina annual in-
spection of the Lake Pontchartrain Project in May 2005. It apparently did not address some
known vulnerabilities. The W-30 Floodgate along the Inner Harbor Navigation Canal had
been destroyed by a train accident in 2004 by the New Orleans Public Belt Railroad.* This
gate was intended to close off the levee at a point where the railroad track passed through
it. The railroad had provided money for repairs,” but the floodgate was still broken when
Katrina struck, even though Huey, then board president, told an April 5, 2005, levee-district
board meeting that he considered the broken gate to be an “emergency.”" Under state law,
Huey had the authority to address such emergencies without going through the standard
contracting process.”” Asked why he did not use his emergency authority to repair the gate
before hurricane season, Huey simply said, “I do not know. My bottom-line, straightfor-
ward answer: I don’t know.”

Another problem apparently not dealt with in the annual inspection was a levee in New
Orleans East that was three feet short of its design height. Like the W-30 floodgate, the
problem remained unaddressed when Katrina made landfall, even though Naomi, the
Corps’ Senior Project Manager, considered repair “vital” to protecting the city.”* In ad-
dition, Corps rules and regulations for completed works require local sponsors, like the
Orleans Levee District, to fix defects promptly.” Finally, the Corps’ rules on levees require
local sponsors to ensure that “No trees exist, the roots of which might extend under the wall
and offer accelerated seepage paths.”® However, one of the forensic teams investigating the
levees’ failure, and Corps officials, found trees growing along the 17th Street and London
Avenue Canals.” In spite of the major defects requiring repairs, the Orleans Levee District’s
Chief Engineer said he expected the district to get “an outstanding review in regards to the
maintenance of the levees” from the 2005 inspection.”®

The Committee learned during its investigation that the 17th Street and London Avenue
Canal floodwalls weren’t part of the 2005 inspection because they were inaccessible by car.
It appears likely that they were never inspected by the Corps after construction was finished
in the early 1990s,” partially because the floodwalls abutted private property, which made
them difficult, but certainly not impossible, to access.'® It seems likely that the only physical
inspections they received would have been conducted by Orleans Levee District personnel
mowing the grass, making visual inspections, and identifying problems like holes dug by
wild animals, significant erosion, etc. The personnel responsible for this work received no
specialized training on care or inspection of levees and floodwalls,'* and supporting docu-
mentation of these inspections comprised nothing more than worker timesheets indicat-
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ing the work conducted, such as mowing the grass, the location of the work, and the hours
spent doing the job.'”

When asked who was responsible for fixing problems once they were identified, Orleans
Levee District leadership explained that there was an undocumented understanding that “ma-
jor” problems would be brought to the attention of the Corps and “minor” problems would
remain the responsibility of levee district personnel.'”” However, and as noted by the Orleans
Levee District Chief Engineer, Stevan Spencer, the district’s total in-house, engineering exper-
tise amounted to three engineers'® — a level of expertise not on par with the challenges posed
by the hurricane protection system within the jurisdiction of the Orleans Levee District.

The only other inspection the Orleans Levee District claims to have made of the levees was
a field survey of floodwall heights every two to three years to check for subsidence.'® If

the Orleans Levee District did, in fact, conduct these surveys, it did not identify the sever-
ity of the subsidence along the 17th Street and London Avenue Canals documented by the
Corps’ forensic team.'® The Orleans Levee District certainly did not conduct any structural
analysis of the floodwalls; nevertheless, when asked by the Committee about the quality of
the Orleans Levee District’s operations and maintenance regime over the years, Colletti said
that the Corps “felt that they’ve done an outstanding job.”'?”

The Orleans Levee District’s O&M practices and the passive oversight by the Corps did not
meet what experts consider to be the standard of care for a flood control system like the
Lake Pontchartrain Project. For example, in a letter to the Committee, Dr. Ernst G. Frankel
of the Massachusetts Institute of Technology explained that visual surveys are not sufficient
because potentially catastrophic voids can occur well below the surface of the levees. To
expose internal degradation, holes must be drilled in the levees to retrieve core samples for
analysis. Acoustic equipment can be used to scan the density of material layers at various
depths.'® No entity conducted such an analysis of the New Orleans flood-control struc-
tures,'®” nor were efforts made by the Levee District to obtain equipment to improve its
inspection regime.''® Professor Frankel added that inspection of levees below the waterline
was also necessary to detect hidden threats to their integrity. The Orleans Levee District’s
simple visual inspections failed in this respect as well.

Lack of Coordination with the Sewerage and Water Board of New Orleans

Because New Orleans and surrounding parishes are below sea level and ringed by levees,
rain and flood waters that enter must be pumped out. The Sewerage and Water Board of
New Orleans (the Water Board) has the responsibility for maintaining a system of pumps
and canals for this purpose. (The Water Board 