Preliminary Description of  Flood-Risk Management Alternatives for Donaldsonville to the Gulf Integrated Feasibility Study and Draft Environmental Impact Statement (EIS)
Introduction: This description of alternatives is a part of the Plan Formulation process. It is based upon the Reconnaissance Study (2000), the In-Progress Feasibility Study which is to be integrated with NEPA compliance requirements, and the Value Engineering Study Summary Report (2003), and future value engineering studies.
Planning Overview: The intended purpose of the planning process is to arrive at a recommended plan or course of action by way of careful development of and rigorous analyses of alternative means of solving identified problems and needs of the study area. Some of these problems/needs can be summarized as follows:
The study area consists of an approximately 2,423 square mile, low-lying area of land and water known as the Barataria basin or estuary. The basin boundaries  include the developed natural levees on the east bank of  Bayou Lafourche  and the west bank  Mississippi River levees on the east that extend southeast to Barataria Bay.
Subsidence and corresponding loss of Mississippi River sediments in the Barataria system, and multiple changes to the basin’s natural hydrology have contributed to increased flooding and associated economic losses. Long duration rainfall events, often combined with high tides, and   coastal storm surge are the primary causes of flooding in the basin.
Commercial, industrial, residential and agricultural assets characterize the developed portions of the basin which lies within parts of nine governmental parishes having a combined population of   356,000 people. The need to manage flood risk to these populations, industrial, agricultural, cultural resource ( historic/pre-historic)  and other business assets is paramount. The study area ranks second in population and commercial areas in south Louisiana behind the urbanized areas of the east bank of the Mississippi River.
Long term study of the Barataria   system  has generated consensus among scientific and engineering communities that the underlying causes of flooding have also generated other problems in the basin including loss of wildlife and aquatic habitat  modification, loss of water quality needed to sustain a variety of terrestrial and aquatic systems,  introduction of toxic substances into basin waterways, stressed cypress-tupelo swamps caused by impounded water regimes, and disrupted hydrology which causes most upper basin drainage to be directed through Lake Des Allemands.
Wetland  losses in the lower basin, caused by a variety of man-induced and natural processes, diminishes the basin’s capacity for absorbing coastal storm surge and allows for tidal effects to penetrate  many miles into the basin itself via basin waterways.
It is widely recognized that efforts to restore coastal wetlands in the basin must succeed in order to provide a sustainable long term measure of protection from coastal flooding. 
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Multiple approaches for such restoration are ongoing or planned including Mississippi River diversions, pumping of river sediment to specific locations, and marsh creation using dredged material. In addition to such efforts other measures must be considered including structural protection, non-structural approaches to flood risk management ( elevating structures, and buyouts/relocations), and  improvements to natural and man-made conveyance channels, as well as restoration of natural ridges, and marshland located throughout the basin. 
State Master Plan Objectives: The State of Louisiana’s Coastal Protection Master Plan (preliminary, 2006), promotes four major and multiple sub-objectives to be achieved by proposed projects which address flood risk management. These objectives are incorporated into this feasibility study and EIS and will be incorporated in the  evaluation criteria to be applied to study alternatives. In summary, the State’s master plan seeks to accomplish the following:
1. Protect population and economic assets from a storm surge that has a 1% chance of occurring in any given year ( 100 year protection), through a variety of measures including structural and non-structural measures, and coastal restoration measures.
2. Promote   sustainable coastal resources by utilizing the processes of the natural system through measures that rehabilitate and/or restore weakened   or damaged systems, minimize impacts on natural systems, and incorporate into project design measures that promote riverine flows through estuaries and sheetflow across wetlands to increase nutrient assimilation and reduce nutrient export to shelf waters.
3. Provide suitable habitat for fish and wildlife.

4. Protect historic and other cultural resources including the existing   character of the communities living and working in Louisiana’s coastal areas who are the primary stewards of one of the most important wildlife and fishery resources in the nation.
In essence, the State objectives establish a planning framework which requires that coastal landscape restoration be incorporated to projects that seek to manage flood risk. Flood risk management, coastal landscape restoration ( ecosystem restoration), and navigation are seen to be mutually supporting. 
Plan Formulation Rationale
Alternative plans have been developed in response to a variety of considerations. Early  ideas have focused upon measures that would reduce flood risk to the largest population 
possible. Because of their effectiveness at interrupting storm surge and resultant large scale damages, levee and floodgate systems located across the basin at strategic points
have been a focus of evaluation. These systems would provide for tidal interchange capability. Three such systems have been proposed and each have their own advantages /disadvantages. An additional levee system is being evaluated which would be located at the ridge/ marsh or wetland interface as a means to capitalize on the storm water storage potential in the basin ( by leaving it open) and protecting ridge populations along the Mississippi River, and Lafourche Bayou as well as protecting population and related assets located within the basin through ring levees and other non-structural measures. A modification to the proposed ‘ridge’ system proposes to stop at the highway 90 facility located at mid-basin  and projects a  levee alignment along the southerly reaches of Lafourche Bayou which differs slightly from the ‘ridge’ alignment.
The value of these systems cannot be under-estimated as local project sponsors are convinced that such measures are crucial to the sustainability of their way of life. 

Constraining the planning for these systems are the   following   considerations:
Structural proposals should not impede or otherwise adversely affect the continued implementation of wetland restoration projects currently underway or proposed for the Barataria basin. Multiple past and forthcoming projects from the coastal wetlands protection program (CWPPRA), and proposed actions from State and federal restoration programs all must be considered in the location and operation of structural alternatives. These existing and planned projects, many in the design stage, include river diversions, wetland restoration and wetland creation projects.
The structural measures themselves must perform such that the existing hydrologic regime of the basin during normal or non-extreme flood events is maintained to the greatest extent practicable. It is understood that enclosing wetlands behind levees  effectively eliminates the ability of tidal and storm processes to re-mix bottom sediments in basin lakes and to then re-distribute soil and detrital material across marsh surfaces.  Natural subsidence, when not balanced by re-nourishment will gradually cause enough loss in marsh surface elevation that marsh reverts to open water. The dynamics of soil/detritus re-suspension and re-mixing and re-deposition and accretion are understood ( Day et. al. various research from 1969-1999). Because the Barataria sub-basins have been restricted in sediment from riverine sources, the balancing is especially sensitive and important.
Other concerns affecting trans-basin levee proposals include the direct impact of the levee footprint, and associated construction effects  on wetland communities. Fish migration has also been raised as a concern as the tidal influence   extends from the lower to the upper basin via the chain of lakes characterizing this large estuary, and species movement in the estuary and then to marine waters as part of species life cycles is essential. Some levee system proposals will have to incorporate structures allowing for aquatic organism migration/movement.
Other planning constraints include the potential for induced development within the basin itself once protected from storm events by an effective flood control system. Alternatively, there is the concern, that storm surge protected areas, in particular marsh areas, will subside once they are deprived of sediment generated through storm tide processes.

As a result of these considerations, levee system location and design include features that would eliminate or attenuate the most adverse impacts of such systems. It is this type of levee system that is being proposed where trans-basin levees appear to meet the need for effective storm surge management.
Flood Risk Management Measures for Long Duration Rainfall Events

Many of the flood events adversely affecting the communities in the study area are a result of atypical extreme rainfall events in contrast to flooding caused by hurricane storm surge. Multiple events since June 1959 are relevant to this category of flooding, such as the 1985 and 2001 tropical storms ( Tropical Storm Juan and Allison, respectively) which  produced near or greater 100 year flooding conditions in the study area. Such severe storms burden  local governmental resources who are responsible for protecting local citizens. The local pumping systems are usually run for extended periods of time and typically result in high maintenance costs as well as the need to replace pumps. Manpower is usually required for round the clock monitoring of pumping stations, levee conditions, and street flooding in order to guard against flood damage.  The emergency labor expenses and direct expenses associated with such extreme rainfall events for fuel, sand, and extra equipment costs must be absorbed by affected parishes with limited financial resources.
Drainage canals throughout the upper and middle basins have lost efficiencies as a result of sedimentation and other obstructions to canal cross sections. When combined with the time consuming nature of obtaining land rights and rights of way for canal maintenance and the additional requirements of obtaining 404/401 permitting and water quality certification, many of these types of channel maintenance projects, which are inherently costly to execute, do not move forward to construction. 
Urban development also contributes to flooding by increasing the volume and speed of runoff from impervious surfaces into, often inefficient, drainage channels. These channels were implemented to move storm water more quickly through a flat topographic landscape complicated by residual high tides which slow storm water flows into the Gulf of Mexico
 Agricultural land uses also are affected by long duration rainfall events. Major flooding impedes the ability of equipment to be used efficiently. Sugar cane production can be threatened by long duration rainfall as this crop requires positive drainage. Livestock production also is threatened by poor drainage from pasture lands. 
The affected parishes must pursue multiple strategies to manage flooding from  long duration rainfall events. These include ways to coordinate upgrades to local drainage systems, evaluating proposed land uses to reduce the amount of impervious cover, and identifying areas that can be used for water storage before release into the downstream drainage system.

To assist in improving the overall drainage in the upper to middle basins, this study will identify major impediments to the existing canal drainage system with the intent of proposing to restore selected  canal drainages to their original authorized cross-sections. Combined with proposed restoration of cross drainage in the Highway 20 and US 90 corridors, it is hoped that improved drainage will reduce the effects of prolonged rainfall on social and economic assets of the study area by moving water more efficiently through natural drainage systems. 
Alternatives

Five levee systems have been proposed as follows:

Ridge System Alternative: This alternative consists of a levee of varying heights to be located, generally, along the interface of the upland/wetland areas along  Bayou Lafourche and the western ridge of the Mississippi River, though much of the west bank Mississippi River levee parallels existing roadway rights of way. The levee system is 163.3 miles in length and does not require floodgates for navigation or flood control purposes. Small sluice gates would be necessary to drain storm water from the protected side of the levee to the interior of the basin.
This alternative proposes to provide ring levee systems for the community of Des Allemands and for other communities in the Crown Point and Lafitte areas. Communities in the upper and middle basins not proposed to receive levees are candidates for non-structural flood risk management such as raising structures  above the base  flood elevation, and, potentially, buy out and relocation.
Storm surges would be allowed to enter the basin and the existing lakes and marsh/swamps will act as flood water storage. Levee locations would be established according to the results of storm surge modeling. ( levee heights to be added)
In order to increase the ability of the upper basin to drain more easily, and to help restore ___acres of Cypress-Tupelo swamp, it is proposed that drainage impediments associated with highway 20 in the upper basin be remediated through under-drain improvements. Similarly, US 90, and the freight rail right of way paralleling this roadway will also receive improvements that would restore historical drainage patterns from the upper to middle basin, which could re-supply parts of the lower basin with sediment and nutrients needed for the existing salt marsh platform. 
Multiple locations along  (to be named) various drainage canals will be restored to their original authorized cross-sections. In places where it is advisable to maintain existing channel widths, canals would be deepened and obstructions removed in order to restore original drainage capacity. These improvements will provide additional capacity to accommodate flow from proposed diversions and will also improve upper to middle basin drainage, and better manage flood risk from long duration rainfall events.

( Two to three) small diversions ( ___cfs average) are proposed for the upper basin in order to provide riverine water to help flush waterways in the upper basin, and to provide existing, stressed, Cypress Tupelo swamp areas with moving water especially during those parts of the year ( July- August) where there is essentially no water flow from the upper to middle sub basin.

In addition, it is proposed that  ridge restoration along Bayou Grand Chenier and Bayou L’Ours  middle  would occur through planting hard mast species ( coastal live oak etc.) which would provide, over time, surge protection from smaller, and possibly more frequent storm events, and provide important habitat for a variety of species including migratory neo-tropical songbirds. Ridge breeches and bisecting canals would be plugged, and weakened ridge platform strengthened as necessary in various locations along approximately 5 mile lengths of each of the proposed ridges to be ( partially) restored or improved
Highway 90 ( Mid-Basin) Levee System Alternative
The levee proposed for this system is 52.9 miles in length, and was identified in the Reconnaissance Study, with the the following principal change: the levee segment along the highway was re-aligned to the gulf side bank of the Godchaux Canal. This location will allow for north to south overland sheetflow during rainfall or other flood events. Culvert restorations ( also proposed for the Ridge System)l, are proposed for the freight railroad embankment and in locations along US 90 where cross drainage can be restored through existing culverts.
This levee system would include navigational gates and sluice gates as follows:

Paradis—three 10’ft wide sluice gates having  a maximum head loss of 0.03 ft. and a maximum velocity of 4.02 ft/s
Paradis—three 10’wide sluice gates having a maximum head loss of 0.00 ft.; and a maximum velocity of 0.00 ft/s

Des Allemands—one 110’ wide navigational gate and three 20’ wide sluice gates having a maximum head loss of 0.01ft. and a maximum velocity of 0.47 ft/s

Company Canal—one 15’ wide sluice gate with maximum head loss of 0.02 ft; and maximum velocity of 2.09 ft/s
Bayou Vacherie—One 10’ wide sluice gate with a maximum head loss of 0.02ft and maximum velocity of 1.62 ft/s

Tisamond Foret Canal—Three 10’ wide sluice gates with a maximum head loss of 0.34 ft. and maximum velocity of 0.83 ft/s

The operational features of this alternative include the following: (  additional information to be added)

As with the Ridge Alternative, the Highway 90 Levee system alternative would include restoring the hydrology through the highway 90/railway corridor, restoring hydrology through the highway 20 corridor, and providing two to three small diversion ( cfs requirements to be established) that would help restore stressed Cypress-Tupelo swamps in the upper and middle basins. Ridge restorations at Bayou L’Ours, and Bayou Grand Chenier also are proposed for this alternative.

Additionally, selective drainage canal restoration or improvements are proposed throughout the upper and middle basin which, in conjunction with local initiatives, will better drain urban and agricultural land uses.

Pipeline Levee System Alternative

Some 18.4 miles shorter than the US90 levee system at 34.5 miles in length, this system would be located south of the US 90 corridor but would be in the same alignment as the Ridge ring levee proposal located on the east sde of Lake Des Allemands. This system would provide for gates (from north to south) as follows:

Bayou Gauche—One 110’ wide navigational gate with a maximum head loss of 0.01 ft. and a maximum velocity of 1.38 ft/s
Des Allemands—One 110’ wide navigational gate with a maximum head loss of 0.02 ft and a maximum velocity of 2.07 ft/s.

Tisamond Foret Canal—Three 10’wide navigational gates ( sluice gates) with a maximum head loss of 0.324 ft and a maximum velocity of 0.83 ft/s.

In addition, two gates are proposed to be located on the protected side of the levee system as follows:

Company Canal—One 15’wide sluice gate with a maximum head loss of 0.02 ft. and a maximum velocity of 2.09 ft/s

Bayou Vacherie-One 10’wide sluice gate with a maximum head loss of 0.02 ft, and a maximum velocity of 1.62 ft/s
This alternative would include environmental restoration features as follows:

1. Highway 20 hydrological restoration that would allow restoration of historical sheet flow  from north to south/southeast.  Implementing this restoration will require improvements to and possibly additions to under-drainage structures along this roadway.

2. US90/railway hydrological restoration. This restoration would require under drainage improvements to restore historical drainage patterns as much as practicable.

3. Ridge restorations along Bayou L’Ours, and  Bayou Grand Chenier include selective restoration of ridge elevations, planting of hardmast species, and selective hydrological restoration.

Additionally, selective drainage canal restoration/improvements are proposed in the upper and middle basins which, in conjunction with local inititatives, will better drain urban and agricultural land uses.

Gulf Inter-Coastal Waterway (GIWW) Levee System

This alternative consists of 22.7 miles of levee and multiple gates as follows ( from west to east):

Bayou Perot—One 110’ wide navigational gate and twenty-two 20’ wide tidal interchange ( sluice gate) structures with a maximum head loss of 0.01 ft with a maximum velocity of 2.63 ft/s
Barataria Bay Waterway—One 110’ wide navigational gate and six 20’ wide tidal interchange gate structures with a maximum head lss of 0.00 ft, and a maximum velocity of 2.37 ft/s.

This alternative provides for safe navigability at the Barataria Waterway crossing and incorporates key lessons from Katrina such as armoring of transition areas adjacent to the gates. This system would protect communities in the vicinity of  Jean Lafitte.

This levee system protects communities on the west  bank  of the Mississippi River  as well as those along Bayou Lafourche and the interior ridge populations. It is 12 miles shorter than the pipeline alignment and some 30 miles shorter than the US90 system yet protects twice the land area. It is over 140 miles shorter than the Ridge Alternative.
The location of the GIWW system effectively makes existing and proposed levee systems throughout the basin secondary lines of   protection thereby increasing their effectiveness. It also allows use of the vast storage capacity of Lake Salvador to be used in the event the primary levee system is overtopped. At the same time the geometry of the alignment avoids problems observed during Katrina such as ‘funnel’ effects and associated water rise and velocities at concentration points along a levee alignment.  The shorter alignment also reduces the chance of failure by reducing the length of frontal wave attack on the levee.

The GIWW levee system would increase the level of protection of levee systems   near New Orleans ( west bank)  to greater than 500 year protection. In addition, this system would protect all hurricane evacuation routes within the basin.

This alternative also includes the hydrological restoration features proposed as part of the Pipeline levee system and  also provides for ridge restorations for Bayou L’Ours and Grand Bayou. Additionally, selective drainage canal restoration or improvements are proposed throughout the upper and middle basins which, in conjunction with local inititiatives will better drain urban and agricultural land uses.
Modified US90/Ridge System

This proposal uses the US90 roadway, with necessary embankment protection, as a primary means of protecting the upper basin. A ridge upland/wetland interface location for a levee is proposed along the Lafourche ridge for a length of 10 miles. Ring levees ( mileage to be determined) are proposed for the communities of Des Allemands, Lafitte, and other communities located on ridges that project into the Barataria basin. Non-structural measures, including raising  structures, and re-location are proposed for this alternative. ( additional quantification/ detail to be developed)
Small storm surge protection for the middle basin is proposed through the restoration of  and enhancement of multiple natural ridges including Bayou L’Ours, Grand Bayou, Bayou Grand Chenier, and Bayou Barataria.  Marsh creation also is proposed in conjunction with existing hydrologic restoration projects ( Jonathan Davis Marsh, CWPPRA project BA-20) and BA-02 located near the Clovelly pumping station. The proposed acreage for the restoration area is ___acres. ( acreage will depend upon material available). Small diversions proposed for the upper basin to help restore Cypress-Tupelo swamp hydrology are included in this alternative.
Drainage improvements under Highway 20 and US90 and the railway right of way also are proposed as a part of this alternative. Selective drainage canal restoration or improvements are proposed throughout the upper and middle basin which, in conjunction with local initiatives, will better drain urban and agricultural land uses.
A 110’ wide navigational structure would be required at Des Allemands ( maximum head loss of 0.01 ft and maximum velocity of 0.73 ft/s).
This alternative provides for a relatively open basin to accommodate storm surge yet protects agricultural assets and inhabited areas with adequate ring levees and non-structural   measures.

Additional Elements to be Integrated to All Levee System Alternatives
Water is the fundamental element driving the study area’s character as an estuary. Natural forces largely control the amount of water entering the basin, though the riverine influences in the estuary are now controlled. Urban and agricultural activities significantly influence water quality. Today, nutrient rich waters degrade the basin’s major and minor water bodies and decrease the aquatic biological diversity of the area. Sources of water quality problems include, but are not limited to, municipal point sources, package plants, collection system failures, inflow & infiltration, domestic wastewater lagoons, septic systems, land disposal, petroleum activities, spills, pasturelands, non-irrigated crop production, and others, including salinity intrusion. As part of the feasibility study,  wetland assimilation project(s) will be proposed as a means of restoring freshwater flows into areas of the basin, such as cypress-tupelo swamps which would benefit from fresh, pulsed flows. Ways to improve water quality in some canals, such as the Theriot Canal, also will be evaluated. Improved water quality in this area would also improve water quality in Lake Boeuf.
In addition to improving the interior drainage canals’ ability to move water through the basin, it is recognized that this water flow is primarily directed into the basin’s lakes contributing high concentrations of nutrients which adversely affect water quality. More opportunities to restore sheetflow, especially from the upper to middle basin areas will be evaluated. Flattening the banks of canals ( in selective locations) may provide a way to allow sheetflow into cypress-tupelo swamp areas thereby allowing these vegetation systems to utilize the nutrient rich flows that occur after major rainfall events. Such an approach would essentially use the existing large swamp and marsh areas of the upper and middle basin for additional storm water storage. 
