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ABSTRACT  
 
This paper will briefly trace the history of land loss issues in Louisiana, from the early 
prognosticators to those wanting more than $10 billion to underwrite the cost of rehabilitating the 
state’s coastal ecosystems.  Coupled with this discussion, we will outline some of the issues that 
have surfaced associated with hurricanes Ivan, Katrina and Rita in the context of living history 
events. Insurance and other issues will be part of the fabric of this discussion.  There are many 
elements that are driving this revitalization/rehabilitation effort, such as rebuilding New Orleans, 
rejuvenating the coastal wetland ecosystem’s large renewable resource base, reinvigorating 
Louisiana’s coastal citizens and their culture, and investing in the buffers that protect the state’s 
largest metropolitan area.  In one month, reality has become the watchword, since Louisiana’s 
coastal citizens have witnessed first hand the problems associated with the quadruple threat: 
subsidence, sea_level rise, land loss, and hurricane_induced storm surges.  There will be no easy 
answers, since no one has ever done anything like this in the United States.  It will be a real 
challenge to define and implement a credible plan.  We will outline some elements in this plan 
that addresses the wide_variety of human and natural issues that we face.  It is a people issue, as 
well as a bio_physical one, and me must develop a coordinated, well_thought_out_vision for the 
future, as these are extraordinary circumstances that are directly or indirectly effecting everyone, 
to some degree, throughout the country.  
 
INTRODUCTION  
 
The 2005 Atlantic/Gulf of Mexico hurricane season refused to die. Hurricane Zeta formed on the 
last day of 2005 becoming the 27th named storm and ending the worst hurricane season in United 
States’ history. Decades old records were shattered—most named storms, most hurricanes, and 
most Category 5 storms, Katrina, Rita, and Wilma—the strongest hurricane on record. Katrina 
and Rita were two of the most devastating natural disasters in United States’ history—replacing 
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Betsy, Camille, Andrew, Georges, Lili , and Ivan as benchmark storm events in Louisiana. The 
accumulative tragedy overwhelms the senses.  It is hard to visit the affected areas and not shed a 
tear; it is a surreal landscape.  New Orleans is the cultural soul of Louisiana and it has been 
devastated, along with the communities south and east of the city along with the three coastal 
counties in Mississippi.  More than 1000 people died, as hundreds of thousands of homes went 
under water, many to the roofs and more than 300,000 cars were flooded. The storms caused the 
largest mass exodus from an urban center since the Civil War; tens of thousands are homeless or 
displaced, including legends of the New Orleans’ musical culture.  Several universities closed—
perhaps permanently, with nearly 90,000 students displaced and every home in one parish 
(county) was severely damaged or  destroyed along with every school, hospital, and church. Tens 
of thousands of homes are covered with “blue roofs.” Floodwaters carrying nearly 1.1 million 
gallons (4.1 million liters) of oil from a nearby refinery fouled at least 1800 homes. More than 
8.0 million gallons (30.2 million liters) of oil was discharged into Louisiana’s coastal zone.  This 
was perhaps the largest urban oil spill in this country’s history—11.0 million gallons (41.6 
million liters) were discharged in Prince Williams Sound from the Exxon Valdez— but the 
initial, primary, concern was responding to the human tragedies.  The televised rescue of 
thousands trapped in water that was rising 1 in (2.5 cm) every 7 minutes, representing the largest 
rescue mission in the United States’ Coast Guard’s history. With sustained winds exceeding 155 
mi/hr (250 km/hr), offshore waves that were more than 80 ft high (24 m), and a storm surge that 
exceeded 30 ft (10 m), Hurricanes Katrina and Rita will not soon be forgotten.  Moreover, the 
costs associated with these storms are staggering; short_term relief $15 to $20 billion; damage to 
infrastructure $73 to $90 billion; levees $23 to $30 billion; five_year economic loss $50 to $70 
billion; and five_year government revenue loss $8 to $10 billion. And, these are only the 
preliminary estimates.  Even so, life  must go on and the images of a ruined city make it clear to 
Louisianans that we need to rebuild New Orleans and its communities.  We believe the 
resurrection of the city and its multi_cultural identity is simply the right thing to do.  
 
HURRICANES  
 
Coastal Louisiana’s climate is generally described as humid and subtropical.  As the region 
borders the Gulf of Mexico, this water body plays a significant role in moderating local climatic 
patterns. For six months hurricanes are a constant threat and a reminder of how fragile living and 
working in south Louisiana can be.  These tropical cyclones originate off the west African coast 
and have their own distinct personalities and unpredictable routes.  Between May and October 
they move in a north_northwest direction across the Atlantic Ocean and are always of some 
concern because they carry high winds, extreme low pressure, and vast quantities of 
precipitation.  In 1722, 1779, 1780, 1856, 1893, 1915, 1919, 1920, 1956, and 1965 hurricanes 
raked havoc across Louisiana’s coastal lowlands and have often caused large diasporas from 
coastal areas.   
 
In profile, counterclockwise winds move out from the hurricane’s center or eye, where there is a 
relatively calm space. As the storm crosses land, the greatest surge heights occur in the right 
front, or northeast quadrant, where the onshore winds are strongest. Hurricanes Andrew (1992), 
Lili  (2002), Ivan (2004), Katrina (2005), and Rita (2005) are vivid reminders of the massive 
force contained in these storms and why they have become part of the regional folklore and 
reference benchmarks in time.  All are etched into the regional psyche.  The death toll has been 
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relatively small in the post_1950s storms because of advanced warning systems.  The final dead 
toll from Katrina may never be learned and the aftermath of this storm, along with Rita, revealed 
the complex set of social problems associated with dealing with storms of this magnitude. 
 
KATRINA AND RITA 
 
Katrina made its first landfall in the United States as a Category 1 hurricane on August 26th near 
the border of Miami_Dade and Broward Counties in Florida and spent only about six hours over 
land, mostly over the water_laden Everglades. After strengthening to a Category 5 storm in the 
Southern Gulf Katrina made landfall in Louisiana on August 29th. As the center of the eye made 
its closest approach to the east of downtown New Orleans, the strongest winds were likely 
present only over water to the east of the eye in Breton Sound, Lake Borgne, and Mississippi 
Sound.  Katrina was downgraded to a Category 3 storm. 
 
Twenty_seven days (September 25th) after Katrina came ashore in southeast Louisiana, Rita—
the seventeenth named tropical storm and ninth hurricane— made landfall along the 
Texas/Louisiana border.  The storm prompted a massive evacuations—more than 1.0 million 
people evacuated Houston—the forth largest city in the country.  The traffic was a mess, but 
damage in east Texas was minimal compared to coastal Louisiana. Just weeks after Katrina, 
Louisiana had to respond to another major storm.  Rita was the second_most powerful hurricane 
of the season (behind Wilma) and the fourth most intense hurricane ever in the Atlantic Basin.  A 
day prior to landfall, the resultant storm surge reopened some of the levee breaches in southeast 
Louisiana caused by Katrina.  Parts of New Orleans reflooded; in addition, post_landfall damage 
was extensive in the coastal areas in southwestern Louisiana and extreme southeastern Texas. 
Whole towns were virtually wiped off the map. 
 
NEW ORLEANS AND WHY IT MATTERS  
 
As early as 1720, two years after the founding of New Orleans, even though situated on the 
natural levee, French colonists excavated drainage ditches to improve runoff from the 
Mississippi River’s natural levees which are higher than the surrounding wetlands and were the 
first areas of New Orleans to be settled.  Canals  were not only important for agriculture but were 
immediately needed, because on September 11, 1722 most of the houses in New Orleans were 
destroyed by a hurricane. Consequently, when “the Big Easy” was initially surveyed, each block 
was ringed with canals that reflected the “Crescent City’s” dependence on a drainage network. In 
actuality, these ditches were part of a great land reclamation enterprise. They were laid out to aid 
planters and urbanites drain wetlands for potential agricultural, pasture, residential, and industrial 
land. Flood and water control procedures, in effect, extended cultivated land beyond the natural 
levee into the surrounding backswamps or “marais.” As the city grew, more and more low-lying 
swamps and marshes were reclaimed. 
 
Unfortunately, “modern” New Orleans is part of an environmental setting classified as “wet 
land” and requires an extensive network of levees to keep flood waters out.  These protective 
measures are simply an extension of the first levees. As a result, drain and reclaim measures have 
resulted in parts of the levee_protected city being nearly 20 ft (6 m) below sea level. At least 
45% of the metropolitan core is at or below sea level. Levees and drains protect the populace. A 
single pump failure, levee crevasse, hurricane or 10 in (25 cm) to 12 in (30 cm) thunderstorm can 
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be disastrous because levees that are essential to keep flood water out also keep rain water in. 
This water is in most cases discharged uphill by pumps that function continually to remove 
surface runoff and groundwater seepage into Lake Pontchartrain. As much of this complicated 
drainage network is old and in need of complete overhaul, a major breakdown will necessitate 
immediate repairs. If pumps fail during a major storm, the city's topographic “bowl” will flood, 
compounding the disaster.  Katrina demonstrated the problems. 
 
When established, in the early 1900s, the drainage network was adequate and considered 
excellent. Although more than 200 years old, New Orleans was still in its infancy. Major 
population increases had not developed. After 1920 the alluvial wetlands, much of it near or 
slightly below sea level, began to be reclaimed to meet the market demands of an expanding 
population. The problem was how to drain them in a cost effective manor. Gravity flow was 
impractical. 
 
A heavy_duty pump was the solution. Designed by A. Baldwin Wood, this pump quickly 
revolutionized New Orleans’ urban geography. Each Wood’s pump is capable of lifting 450,000 
gallons/minute(1.7 million liters/minute).  The New Orleans’ system includes 20 drainage pump 
stations with a total of 89 pumps.  The system’s pump capacity is 15,642,000 gallons/minute 
(59.3 million liters/minute) or 22.5 billion gallons/day (85.1 billion liters/day). When all pumps 
are running simultaneously they can drain a 10 mi2 (25.9 km2) lake that is 10 ft (3.05 m) deep in 
24 hours.  Twenty two of these pumps are 14 ft (4.2 m) in diameter. 
 
With the installation of the pump system, areas that were thought unusable were opened to 
settlement.  But swamp/marsh drainage was a major undertaking. Pumps, canals, and levees had 
to be built or installed.  Consequently, the city is laced by 87 mi (140 km) of large, open canals; 
85 mi (136.7 km) of closed canals, up to 97 ft (29.5 m) across; 227 mi (365.3 km) of primary 
pipe collecting systems; and 1258 mi (2024.5 km) of sub_surface drainage pipe.  This system is 
operated by the New Orleans’ Sewerage and Water Board and was initially designed to mark the 
edge of development, which expanded well beyond the marker point as property demands 
increased.  The Levee Board is also responsible for 121 mi (194.7 km) of levees around City. 
 
Prior to 1955, only a few subdivisions were established in the drained bald cypress (Taxodium 
distichum) and tupelo gum (Nyssa aquatica) swamps. Most were built on natural levee deposits, 
or reclaimed Lake Pontchartrain marshes. Housing contractors built homes with raised_floor 
foundations, supported by masonry blocks that could be raised and releveled. If this technique 
could not be used , wooden pilings were driven under the slab to a depth of at least 40 ft  (12 m). 
Pilings and piers are necessary because the soils are poorly suited for urban uses and rapidly 
subside when drained. 
 
As New Orleans’ urban geography expanded, unknowledgeable or unscrupulous builders began 
to use concrete_slab foundations without support pilings. This type of construction was 
disastrous. With no support under the home, the substratum is lowered requiring costly 
reengineering of the structure. Settling continues constantly and also affects flood protection 
which requires constructing large, expensive, water_control structures, such as levees. This is a 
difficult undertaking, as the soil material used in construction shrinks and cracks as it dries. It is 
a never ending cycle. Therefore, as one investigates New Orleans’ negative land surface, humans 
often act as the catalyst. In the “Crescent City’s” reclaimed wetlands, natural accretion has been 
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terminated; sediment supply has been reduced to zero. The Mississippi River is now locked into 
an engineered conduit and can no longer flood New Orleans easily, which is ironic because the 
system was to protect New Orleans and no one thought it would have the opposite effect. Even 
so, water plays an integral part in the lives of the people who live in the metropolitan area. They 
are always at risk, but are often unaware of the problem.  Flooding is a centuries old problem that 
lived up to its terrible potential during and after Hurricane Katrina. But coastal hydrologists and 
engineers agree that the flooding could be much worse under different conditions. 
 
HUMAN CONSIDERATIONS: CHAOS AND CONFUSION  
 
To say that New Orleans should not be where it is to state the obvious. To say that New Orleans 
is where it was meant to be is to state the truth. Like many other great cities, New Orleans’ birth 
was a product of necessity and love.  It was the right place to be for the desires and needs of 
humans in 1718 who were doing what humans have always done—use their environment for 
their betterment. As the city grew it became home to one of the most diverse and complex 
cultures in the new world and that culture came to fiercely love their place.  It is a fact of the 
modern world that our knowledge is often at odds with our emotions and we are torn between the 
two. Other great cities are in the “line of fire” from natural disasters and their inhabitants love 
them no more than New Orleanians love their city. No one has suggested that New York, San 
Francisco, Los Angeles, Miami, or Galveston should cease to exist and New Orleanians are 
indignant to receive that message however logical it may be in the abstract.  Religious 
considerations aside, humanity is its own audience, judge and jury and will stand against the 
elements as it sees fit. The human elements of Katrina are frustration, anger, desolation, 
darkness, sewage, homeless, trailers, middle class silence mixed with a great culture. 
 
As one considers the human elements associated with Katrina; the tragedy can be summarized in 
single or multiple words: frustration; anger; uptown; downtown; riverside; Lakeside; Lower 
Ninth Ward; Bywater; Lakeview; Gentilly; French Quarter; Mid_City; Tremé; desolate; quiet; no 
power; gutted; sewage; trailers; middle class; Southern Yacht Club; fire; frustration; anger; 
Mardi Gras Indians; Dr. John; Fats Domino; destruction; homeless; poor; Superdome; 
evacuees/refuges; looting; snipers; rape; murder; police; frustration; anger; St. Bernard Parish; 
Chalmette; Violet; Poydras; Yscloskey; Reggio; refineries; Plaquemines Parish; Venice; Empire; 
boats; frustration; anger; black; white; Vietnamese; Isleños; Mississippi River Gulf Outlet; 
frustration; anger; storm surge; computer models; “toxic soup;” EPA; pump stations; 
abandonment; broken levee floodwalls; sheet pile; breach; rock dikes; Metairie/Gentilly Ridge; 
17th Street Canal; London Avenue Canal; Orleans Avenue Canal; Industrial Canal; flooding; 
people knee_deep in water; blame; finger_pointing; frustration; anger; U.S. Army Corp of 
Engineers; American Red Cross; Salvation Army; church outreach; senior citizens; nursing 
homes; death toll; frustration; anger; abandoned pets; helicopters; U.S. Coast Guard; rescue; 
hospitals; triage; frustration; anger; LSU; Tulane; Loyola; Dillard; University of New Orleans; 
Southern University New Orleans; Xavier; displaced students; frustration; anger; U.S. military; 
Col. Honore; President Bush; Mayor Nagin; Governor Blanco; Senator Mary Landrieu; Senator 
David Vitter; frustration; anger; abandoned cars; floating debris; cleanup; demolition; Houston; 
Astrodome; Baton Rouge; traffic; FEMA; Michael Brown; fiasco; MREs (meals ready to eat); 
water; food; buses; poor planning; no planning; Hurricane Pam; neighborhoods; Lake 
Pontchartrain; Lake Borne; rebuild; vernacular architecture; frustration; anger; water, water, and 
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more water.   
 
Everything on this list, and many other terms, can, and will, probably be the subject of 
dissertations, thesis, special reports, congressional investigations, newspaper reports, and 
countless journal and popular magazine articles.  Regardless, each of these terms will have one 
common theme: people, as they are the bottom line. 
 
ENVIRONMENTAL ISSUES: WHITE GOODS, CARS, HOUSES, ORGANIC MATTER 
AND OIL SPILLS  
 
The multi_agency effort to investigate the environmental damage associated with Hurricanes 
Katrina and Rita, often involved yeoman efforts, punctuated by armed escorts.  Even though 
more post hurricane work will be required in 2006, the waste stream is unprecedented and is 
being systematically managed. Clean up crews have managed effectively to dispose of 8.0 
million tons of the estimated 22.0 million tons of debris. The cleanup involved: more than 1.3 
million containerized hazardous materials (cleaners, pesticides, paints and batteries); more than 
230,000 damaged white goods (refrigerators, freezers, washers, dryers, water heaters, air 
conditioners, stoves, ovens, microwave ovens and dishwashers), with the refrigerant extracted 
from these appliances sent to local vendors for recycling; and nearly 43,000 damaged electronic 
goods (televisions, computer, and audio equipment.  In addition, more than 3400 samples of 
water, soil, and air have been collected.  About 75 school’s chemistry laboratories were 
inspected; and an additional 1500 emergency assessments of potential chemical releases were 
investigated.  Further, it is estimated that 1.5 to 2.0 million yd3 (1.15 to 1.53 m3 ) of debris is 
within the Mississippi Sound and the associated waterways.   
 
As the United States’ worst urban natural disaster unfolded, the U.S. Coast Guard responded to 
six major and three medium oil spills totaling about 8 million gallons (30.2 million liters). All of 
these incidents were attributed to storm_damaged facilities.  Approximately half of the oil 
reported spilled was recovered.  The remaining oil was naturally dispersed, evaporated, or 
burned.  In addition, pollution investigation teams responded to more than 160 spill reports.  
Intermediate marsh was burned.  Black mangrove (Avicennia germinans) was oiled as well. 
 
Most of Louisiana’s fishing fleets were destroyed by the storms. Hundreds of shrimp boats were 
tossed into marshes, onto dry land or sunk. Only those vessels sunk in navigable waters will be 
salvaged by the Coast Guard. The rest  will languish unless impoverished can find a way to 
recover them.   
 
Offshore, nearly 3000 platforms were shut down or damaged by hurricanes Katrina and Rita and 
the U.S. regulatory agency, the Minerals Management Service, Gulf coast offices were closed 
and their personnel scattered. The offshore spills were relatively minor and would have to wait. 
There were no people or equipment available to respond to these spill events.  
 
THE RECOVERY PLAN  
 
Several government appointed groups are investigating the recovery process.  The key question 
is: “Will the recovery plan shrink the footprint of the city or allow rebuilding everywhere?”  As 
the old saying goes: “There are no easy answers.”  Every solution will be the wrong solution for 
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someone.  So what is best for the majority?  Who is the majority?  Mayor Ray Nagin’s “Bring 
New Orleans Back Commission” has made some important and far_reaching suggestions.  This 
is the first report  of seven from the Commission.  As is the case with any “controversial” report, 
it was criticized and clearly was going to have to be “tweaked,” but it is a start! 
 
The plan, if adopted will cost at least $17 billion and will involve a vast reworking of the city’s 
neighborhoods and housing patterns.  It is expected the city will be divided into 13 districts.  On 
the natural levee and immediately adjacent to this area, redevelopment will take place.  In some 
areas the focus will be on new housing for relocated homeowners.  Areas hardest hit by the 
flooding will have to prove they can bring their neighborhoods back to life or face the prospect 
of having to sell out to the proposed “Crescent City Redevelopment Corps.”  The onus is on the 
residents to show that enough people will return to make the neighborhood sustainable, as a 
moratorium is being urged for the city’s hardest_hit areas.  As a last resort, if the neighborhood 
is not sustainable then there will be a need to use eminent domain to seize some property and 
compensate owners.   In these areas the city expects to build at least six parks/greenspace 
zones—a buyout program would provide homeowners no less than 60% of their pre_Katrina 
equity.  Federal assistance is critical and will be needed to aid homeowners who are forced to sell 
their homes.  The plan calls for a 100% buyout, with insurance settlements, where applicable, 
being deducted from the equity settlement. The plan has met strong opposition from the Bush 
administration but is still possible. In addition, the plan calls for better educational opportunities 
through “school networks;” consider adopting the Dutch mode of flood gates for flood control 
(though there are those who caution against adopting the Dutch model wholesale), build a 
regional light rail transit system; streamline and consolidate City government and create a 
reconstruction authority; improve economic development opportunities through tax credits, 
better wage laws, and training programs; look at a wide range of health care and social service 
issues highlighted by the disaster; and encourage the “rebirth” of the arts through grants and 
marketing endeavors. 
 
In the end “The City that Care Forgot” is expected to be much smaller, perhaps 50% of its 
former size, but can serve as a model for “smart growth.”  Planning is critical and the process has 
begun.  It will be slow, painful, and hopefully profitable.  The end result should be a better city. 
 
THE FUTURE  
 
“Fix our coast or we are toast” is on one of a number of signs held by a group called Stop The 
Flooding during President Bush’s ninth visit (12 January 2006) to New Orleans since hurricane 
Katrina. No one can predict the future.  Though many want quick action in the form of massive 
levee projects, great caution is prudent in this area. Undoubtedly large population centers should 
be protected by ring levees but the idea of a coast-wide levee system is impractical for several 
reasons. Aside from the consideration of the massive initial cost and perpetual maintenance, such 
a system would irrevocably change the nature of south Louisiana. The Dutch have cautioned that 
levees have destroyed their wetlands, and coastal scientists predict a similar result should 
Louisiana adopt the Dutch model. The loss of the Mississippi delta would be a catastrophic 
ecological disaster affecting the whole Gulf of Mexico and beyond. The cultural effect on 
Louisiana would be just as serious to the state. South Louisiana’s culture developed around the 
resources of a dynamic delta ecosystem that provides distinctive food, work, recreation, family 
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history, ethnic diversity, and ways of thinking that would be lost along with it. How many would 
want to live, protected, but in a place that had lost all sense of place? If we are to remain in 
coastal Louisiana and retain our culture we must abandon our ideas that we can completely 
harness the delta and still reap its fruits. Such a new way of thinking will require abandonment of 
permanent habitation in some areas but could go a long way toward saving the rest. 
 
That being said, to the people of the “The Crescent City” and the surrounding parishes and 
government officials, New Orleans is too important to write off.  It must be rebuilt and that is the 
collective responsibilities of a large number of officials, people, and government. Several factors 
will affect the nature and style of rebuilding: the Louisiana Legislature has adopted new state 
wide building codes and is considering levee board consolidation; the National Flood Insurance 
Program requirements will change with new flood maps;  insurance companies may or may not 
be willing to reinvest in the region; and the Port of New Orleans is still vitally important to the 
nation.  The region and New Orleans will be back, as many will demand it. 
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