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I. Introduction

The massive flooding and destruction brought on by Hurricane Katrina was not entirely the work of Mother Nature.  Rather the massive loss of life and property was exacerbated by the work of man.  Human activities such as canal dredging, gas and oil exploration, and flood control projects have destroyed miles upon square miles of Louisiana’s coastal marshes and wetlands.
  Wetlands are invaluable in that they serve as a natural defense, or horizontal levee, against hurricane-produced storm surges.
 One linear mile of wetlands can reduce flooding by one foot.
  However, 30 percent of the wetlands have subsided into the Gulf of Mexico – a large swath that could have helped to absorb Katrina’s wrath.
  As New Orleans and the rest of Coastal Louisiana attempts to move forward and rebuild, much emphasis has been placed on the need to restore the wetlands.
  However, to increase hurricane protection, the U.S. Army Corps of Engineers is proposing the same kinds of traditional projects that were instrumental in wetland destruction.
This article explores the human mistakes that turned Katrina into the nation’s worst natural disaster.  Section II details how attempts to control the environment through the development of Coastal Louisiana has destroyed wetlands and placed Louisiana in a precariously dangerous situation.  These activities include the flood control projects on the Mississippi River and the creation of canals for navigation and access to oil fields.  It also suggests that had certain environmental laws been properly utilized, the negative impacts on wetlands might have been mitigated. Section III looks at the challenges facing southern Louisiana and New Orleans as it tries to rebuild and move forward.  While the rhetoric conveys that both wetlands restoration and the construction of better levees are top priorities, the latter appears to be the course of action the Army Corps of Engineers is taking.  Section IV concludes that the challenges facing Louisiana are complex; the only certainty is that without coastal restoration, New Orleans and the surrounding area will not be able to survive.
II. The Development of Coastal Louisiana and Its Consequences

Louisiana is home to around 40 percent of the continental United States’ wetlands.
  However, Louisiana also accounts for 80 percent of the nation’s wetland losses
 for a total of 1900 square miles since the 1930’s.
  Currently, the state loses around 20 to 25 miles of wetlands annually.
  If losses continue at this rate, an additional 700 square miles of wetlands will be gone by 2050,
 while the entire wetlands habitat might disappear entirely in another 200 years.
  When marshes are healthy, they can usually withstand storms; conversely, stressed marshes will break down in the face of a storm surge.
 Hurricanes Katrina and Rita eliminated an additional 217 square miles of wetlands, which suggests that the remaining wetlands are in an unstable state.
   
A. Conquering the Mississippi River


The Mississippi River, in its natural, untamed state, is responsible for building southern Louisiana.
  As the river neared the Gulf of Mexico, its flow speed decelerated, causing it to deposit upstream sediment throughout its delta.
  Over time, this land generating process resulted in the creation of “4.5 million acres of wetlands between New Orleans and the Gulf.”
  The French, who founded New Orleans in 1718, understood the limitations of settling near a river and built the city on high ground.
  However, the location was still vulnerable to flooding, so the French constructed an earthen levee that was 1 mile long and 3 feet high.
  
As the surrounding area experienced development and population growth, damage caused by floods logically increased as well.
  In response to continuing requests for federal intervention, Congress created the Mississippi River Commission in 1879.
  The Commission’s purpose was to implement flood control with the assistance of the Army Corps of Engineers.
  From that time forward, the Corps’ approach has been to narrowly imprison the Mississippi by surrounding it with levees, but refusing to afford it room to spread out.
  Although the Corps declared the river to be floodproof, the levees did not hold up to that guarantee.
 What followed was a recurring cycle: the Mississippi would escape its man-made confines, which caused augmented destruction and life loss; the Corps would respond, with the support of Congress, by building increasingly bigger and longer levees.
 The flood of 1927, which was Louisiana’s worst disaster under Hurricane Katrina, claimed hundreds of lives and nearly destroyed New Orleans.
  Despite the Corps’ utter failure in preventing the flood, Congress gave it the authority to control the Mississippi in its entirety as well as its tributaries.
 The Corps used its augmented power to ramp up its use of concrete throughout the Mississippi Basin for the construction of dams and 2000 km of levees and floodwalls.
  Through to the present day, the Corps has received continual support from Congress, including billions of dollars in funding for Louisiana water projects.

The channeling the Mississippi River is causing New Orleans to sink;
 the city is now two meters below sea level.
  Due to this situation, the city cannot drain itself naturally when it rains; huge pumps have to push the rainwater into canals that empty into in Lake Pontchartrain.
 New Orleans’ west side rests on top a layer of mud that is approximately 200 feet thick and sinks under its own weight.
  When the river flowed naturally, the deposit of silt and sediment offset the rate at which land subsided into the Gulf of Mexico.
 As much as 80 percent of sediment carried by the Mississippi and its tributaries gets trapped behind dams further upstream;
 sediment that actually reaches Louisiana comprises only a fraction of the amount that was deposited before the Corps’ flood control projects.
 Recent surveys indicate that areas of New Orleans are anywhere from half a foot to two feet lower than previously believed.
 While the Mississippi’s channeling levees did not fail during Katrina, their role in New Orleans’ continuing descent below sea level may have indirectly caused the city’s hurricane protection levee system to breach.
  Engineering inspections to determine why the levees failed suggest that soils underneath certain floodwalls were not stable enough to properly support them; as a result, some walls gave way as the water pressure pushed them into the areas they were designed to protect.
 

Not only has walling off and damming the Mississippi caused New Orleans to sink and become “a city in a bowl,” but it has also aided in destroying Louisiana’s coastal wetlands.
 The levees cause the river to discharge what small amount of sediment it still carries far from the coast, where it is of little consequence to wetlands or land-building purposes.
 
B. “Improving” Shipping through the Creation of Navigation Canals

During the same time the Corps was working to increase flood protection, it was also dredging navigation canals throughout the city; the major canals include the Industrial Canal, the Mississippi River Gulf Outlet, and the Intracoastal Waterway.
 The justification behind the canals was to shorten the distance ships had to travel between New Orleans and the Gulf of Mexico.
  The canal surrounded by the most controversy is the Mississippi River Gulf Outlet (MRGO), which in hindsight, has been more detrimental than beneficial.
  Completed in 1968, the 76-mile MRGO extends east and southeast from the city to Breton Sound and the Gulf of Mexico.
  However, it has not been the commonly-used shipping route the Corps intended.
 The Corps has to continually dredge the MRGO to keep it open for the relatively small number of ships that pass through it.
  In comparing the cost of dredging to the rate of use, the MRGO requires $20,000 in government subsidies for each ship that navigates it.


A negative consequence of the MRGO, though not widely publicized, is its role in the obliteration of 28,000 acres of protective marshes that once thrived south of New Orleans.
  It has also been discovered that the layout of the MRGO itself intensifies New Orleans’ vulnerability to storms, because it creates a ‘funnel’ by which hurricanes can infiltrate the city without losing intensity.
  Following Katrina, the LSU Hurricane Center conducted a modeling exercise to study Katrina’s path.
  The modeling exercise “conclude that the ‘funneling’ effect of the MRGO canal, which narrows from 2000 feet wide where it intersects the Intercoastal Highway to 200 feet wide where it bisects the Industrial Canal, intensified the initial storm surge by about 20 percent and increased the velocity of the surge from three to 6-8 feet per second.”
 LSU Hurricane Center oceanographer, G. Paul Kemp believes that the MRGO played a significant role in the Katrina disaster.
 The MRGO’s levees were unable to withstand the amplified storm surge, and their failure caused wide areas of flooding both north and south of the MRGO.
 New Orleans East, a low-lying subdivision between the MRGO and Lake Ponchartrain, was entirely submerged.
 When first constructing these levees, the Corps’ motivation was not only to create navigational shortcuts, but to also encourage development in previously uninhabited areas of the city like New Orleans East.
  
Such harmful results may have been avoided had the National Environmental Policy Act of 1969 (NEPA) been properly followed.
  NEPA, “the nation’s first modern environmental law,” requires that federal agencies must first prepare an environmental impact statement (EIS) before embarking on major projects.
  An EIS contains disclosures of the project’s potential risks.
  NEPA initially required the EIS to include worst-case scenarios, even if the probability of such an event was minimal; however, federal agencies resisted, because acknowledgment of the worst possible risk “made their proposals look bad.”
 Buckling under federal agency pressure, the President’s Council on Environmental Quality amended NEPA’s regulations in the mid 1970’s.
  The ultimate result was an abandonment of the “worst-case analysis” requirement.
 While an EIS describing a worst-case scenario probably would not have discontinued the use of the MRGO, it would have at least provided the public with awareness rather than with a false sense of security.
  It wasn’t until the worst-case scenario actually occurred that the Corps has considered the possibility of closing the MRGO.
  
3. Failing to Impose Stricter Regulations on the Oil Industry
Oil was first discovered within the Louisiana coastal marshes in at the beginning of the 20th century; however, the technology needed to drill under water wasn’t developed until the 1940’s.
  With the advent of off-shore drilling came the creation of access canals and pipelines throughout the marshes.
 Three decades later, Louisiana was home to over 600 oil fields, an extensive accompanying canal network, and slowly deteriorating wetlands.
  Around this same time, Congress passed the 1972 Clean Water Act, which contained regulations that, if properly followed, would keep the oil industry’s wetlands altering activities in check.

Section 404 of the Act included provisions that “regulat[ed] dredging and filling in waters of the United States.”
 More specifically, section 404 was meant to prevent development in wetlands where the threat of negative impacts was great or when feasible alternatives exist.
 After debating over who would be in charge of issuing dredge and fill permits, Congress agreed to designate the responsibility to the Corps.
  The Corps, however, was greatly influenced by Louisiana developers, including the gas and oil industry, who opposed section 404; as a result, applications for permits were rarely denied.
  During the 1980’s oil and gas boom, the Corps for the New Orleans district received about 2500 permit applications a year but only denied one-tenth of one percent of them.
 Rather than following section 404’s guidelines, the Corps issued permits on the condition that permit holders would “cut gaps in spoil banks of access canals to let the water pass” and use plugs to prevent saltwater intrusion; both techniques failed.
 
As the Corps continued to allow the oil industry to dredge canals, the Louisiana coast continued to fall apart:
The impact of oil and gas extraction on the natural systems of Louisiana is hard to exaggerate.  The initial space of the access canals is relatively minor.  It’s what happens next that matters.  The canals erode, exacerbated by wave wash from passing boats.  In 10 years the widths have doubled; then they double again.  While intact, the spoil banks cut off the natural drainage for hundreds of yards around, impounding half the marsh and drowning the other half.
  
The canals also provided a way for saltwater from the Gulf to infiltrate freshwater swamps and marshes further inland.
  The salt causes plant matter to die; with no roots to hold the soil in place, the earth falls apart and sinks under the water.
  When canal creation and pipeline construction was at its peak in the 1980’s,
 the rate of wetlands loss was as much as 50 square miles a year.
 Today, the rate of canal dredging is down, but the oil industry’s 8000 miles of canals and pipelines continue to erode
 and Louisiana continues to lose about 20 square miles of land annually.
 Ironically, the oil industry’s canal cutting practices have ultimately made its pipelines vulnerable.
 

 Had Louisiana imposed stricter regulations and required proper mitigation techniques, the situation concerning Louisiana’s coast might note be as dire.
  According to Professor Houck, destruction could have been reduced in the following ways: first, the oil industry should have backfilled the canals they no longer used; second, rather than piling dredged material on spoil banks, the industry could have sprayed it back over the marsh; third, the industry could have used alternative methods of access, such as over-marsh vehicles.
  However, it appears the damage has been done. 
III. Possible Courses of Action

Despite Hurricane Katrina’s horrific destruction, which amounted to 1300 casualties and $96 billion in damage,
 it was only a Category 3 storm that had weakened to Category 2 by the time it reached New Orleans.
 Had it not been for the environmentally injurious activities of man, “the 2005 hurricane season would by now be an obscure footnote in the records of the National Weather Service.”
 As Southern Louisiana attempts to move forward, it has two basic, though complicated options: to live with nature or to fight it.

A. Fighting Nature - The Great Wall of Louisiana

Despite its failure to protect New Orleans from Hurricane Katrina and its role in amplifying the storm’s damaging effects, the U.S. Army Corps of Engineers remains the dominant player in both restoration and in implementing a new hurricane defense plan for the city.
 The first prong of the Corps’ strategy involves rebuilding New Orleans’ levee system.
  However, over two years after Katrina, the Corps has indicated it will require an additional four years as well as billions of dollars in funds to provide adequate protection for the city.
 The plan’s second prong entails a concept that is unfamiliar to the Corps - restoring Louisiana’s coastal wetlands.
  Yet, the Corps’ Katrina-induced enlightenment concerning the importance of nature’s defenses does not appear to be a factor in current decision-making.
 The Corps has received approximately $7 billion since Katrina; under the theory that bigger levees will provide greater security, it has channeled almost all of those funds toward traditional engineering projects.


Even more alarming is the Corps’ proposal to protect the entire Louisiana coast.
 Despite its history of failed levees both along the Mississippi River and in New Orleans,
 the Corps wants to erect massive levees from Texas to the Mississippi border.
  The “Great Wall of Louisiana”
 would cut through the middle of the state’s coastal wetlands, leaving the marshes on the north side of the wall at the mercy of developers.
 Congress, the Corps’ enabler, is set to approve $900 million for the first segment of wall.
  The 72-mile Morganza to the Gulf project would enclose over 270,000 acres of wetlands, while its construction alone would destroy 3,473 acres.
   
The Corps will attempt to maintain water flow between the marshes by outfitting the levees with gates.
 However, these gates are unlikely to be successful in maintaining the integrity of the wetlands; natural flows, sediments, and marine life do not do pass through culverts well enough to sustain the wetlands on the other side.
  If the Corps is able to proceed with the Great Wall of Louisiana, its repeated mistake is likely to have repeated consequences. 

B. Living with Nature - Restoring Coastal Wetlands

As an alternative approach to the Corps’ increased use of failed traditional engineering projects is to “maximize the sustainability of the natural systems of the Louisiana coastal zone.”
  Current state programs, such as Coast 2050, have been viewed with skepticism.
  According to Professor Oliver Houck of Tulane University, Coast 2050 will do nothing to restore Louisiana’s marshes and wetlands because of its failure to deal with antithetical Corps’ projects or with the gas and oil industry; at the very best, Coast 2050 may slightly slow the rate of current land loss.
 

Other coastal scientists believe that Louisiana’s plan to restore coastal wetlands and barrier islands is “ill-conceived.”
  Geology professors Robert S. Young and David M. Bush argue that even if wetlands restoration had begun years before Hurricane Katrina, it would not have significantly reduced the storm’s impact.
 Furthermore, the restoration plan fails to address the main cause of wetlands loss, namely walling off the Mississippi River:

We are being sold a giant engineering project intended to fix problems cased by engineering problems elsewhere on the river and in the delta.  We find it paradoxical that many of the people calling for wetland restoration are also calling for higher levees to protect populated areas, since the levees, which prevent flooding and thus the natural addition of sediment to the marshes, are a big reason the wetlands are disappearing.

Young and Bush also point out that it would not be wise to spend huge sums of money to restore wetlands at a time when sea levels are projected to rise.

In contrast, Houck’s approach directly addresses the cause of wetland loss.  In order achieve the goal of a sustainable coast, humans will have to step back far enough to allow marshes and wetlands enough space devoid of development and other interference.
  Elizabeth Burleson, professor at the University of South Dakota School of Law, suggests that the government may be able to exercise its power of eminent domain, pursuant to the decision in Kelo v. New London by “taking land to prevent development in vulnerable areas.”
  In order to ensure wetlands restoration, condemnation of certain properties will be necessary.
  Although takings rarely occur to provide space for nature, they have been instances were property has been bought to move residents out of flood-prone areas.
 For example, the 1993 floods of the Upper Midwest killed 80 people and caused $18 billion worth of damage.
 In response, FEMA, as well as local and state governments, condemned property next to rivers and succeeded in relocating 13,000 homes and businesses away from the floodplain.
  When flooding occurred in the same area two years later, no one sustained flood losses.
 However, condemnation of private property following a disaster can be problematic because landowners would only receive compensation for the property’s present value; if the property was damaged, that value could be significantly less.

A 2006 citizen survey, given to current and displaced southern Louisiana residents, indicated a general recognition that the rebuilding process presents an “extraordinary once in a ‘many generations’ opportunity to transcend and try to resolve longstanding race and social equity problems.”
  Condemning certain areas of New Orleans creates another dilemma because it could undermine such a goal.
  As New Orleans faces the challenge of urban reconstruction, it is trying to avoid any plans that could have racial and social implications.
 Displaced residents are slowly trickling back into the city, but New Orleans’ population currently totals 265,000 people in comparison to its pre-Katrina population of 450,000.
  Planners have ruled out “proposals to shrink the city’s footprint to bring it into line with ecological realities – global warm, the rising sea level, the need to restore wetlands” because it would result in the “elimination of some poor neighborhoods.”
  However, some of the neighborhoods that could potentially be eliminated under a reapportionment of the cities’ boundaries, such as parts of New Orleans East, are still relatively empty.
  Perhaps the continued lack of habitation in the city’s hardest hit areas suggests that it would be best to condemn the property before such areas undergo significant redevelopment. 
Another possibility by which to maximize wetland restoration efforts and encourage people to move directly out of harm’s way, is to overhaul the National Flood Insurance Program (NFIP).
  The NFIP was created by the National Flood Insurance, which Congress enacted in1968.
  Congress recognized that “flood disasters placed a burden on the nation’s resources by creating personal hardships and economic distress,” so it sought to alleviate the problem by providing everyone with the opportunity to purchase flood insurance.
  Areas prone to flooding would receive low insurance rates, due to government subsidizes, in exchange for adopting and complying with ordinances that required mitigation measures to avoid flood losses.
  For example, one such measure required that all new buildings be elevated.
  However, the program backfired, because it encouraged people to move to flood-prone areas through the inducement of low-cost insurance.
  As more people settled in at-risk areas, the flood-related losses the NFIP sought to avoid skyrocketed, as did the number of human casualties.

Regardless of whether their communities are rebuilt, many of the citizens still “believe that it is important to live in Louisiana.”
 This attitude suggests that the concept of “home” remains key in decision-making and may even cloud common sense judgments.
 Denial of flood insurance coverage for living in certain at-risk areas may not provide enough incentive for people to move further inland. 
The issue of condemning property for nature is complex and controversial.  First, it involves determining the coastal areas that can be saved.
 Second, it requires deciding between which residents can stay in their homes and which residents that have to sell their property to the government.  If Coastal Louisiana is to be saved, condemnation is inevitable.
IV. Conclusion


As evidenced by history, cities, states, and countries do not get the opportunity to correct past mistakes unless they have experienced nearly total destruction resulting from wars or natural disasters.  Hurricane Katrina has provided New Orleans and Coastal Louisiana with the opportunity to remedy the abuse to the surrounding environment and to co-exist with it rather than control it.  Katrina has caused people to realize the importance and necessity of wetlands as a natural flood control; however, they continue to believe that better levees are the solution as well.
  While the Army Corps of Engineers claims that it is committed to wetlands restoration, there remains an overwhelming temptation to reinstate a sense of security before the next hurricane hits.
  Coastal restoration will take time – probably more time than the Corps will give it.  Levee construction takes time as well – but the progress is more visible, and it doesn’t force people to move out of their homes. With its proposal to fortify the coast with levees, coupled with the support of Congress, it appears the Corps is poised to make the same mistakes it always has.
  New Orleans may resurrect itself and become the vibrant, cultural center it once was.  However, unless the coast is restored, that resurrection will only be temporary.  
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