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1 FOREWORD  

This report articulates the current understanding of changes that would result from a large-scale 

diversion of water and sediment out of the channel of the Mississippi River into the wetlands and 

estuaries contained in the deltaic plain. Large-scale diversion offers a mechanism for delivering 

sediment in the quantity needed to build new land and to slow or reverse the loss of existing 

wetlands along the Louisiana coast.  This report compiles available scientific knowledge into a 

narrative that describes the processes that sustain the diverse ecosystems found within the 

Barataria basin and how large scale river diversions would alter these processes.  Ecosystems of 

the Barataria basin are representative of the geomorphic and ecological diversity found in the 

deltaic plain.  Therefore the resulting narrative takes the first step toward assessing the feasibility 

of using large-scale diversions as a tool in managing Louisianaôs coastal resources. 

 

The Louisiana coastal protection and restoration master plan embarks on one of the most 

ambitious coastal restoration and management efforts ever attempted.  A key element of the plan 

concerns gathering and applying knowledge of how the coastal landscape functions at both 

coast-wide and project-level scales.  This is the focus of the Louisiana Coastal Area (LCA)  

Science and Technology Office and the Louisiana Coastal Protection and Restoration Authority 

(CPRA) as well as several other State and Federally-sponsored programs (e.g. Louisiana Coastal 

Protection and Restoration (LaCPRA), the Coastal Impact Assistance Program (CIAP) and the 

Coastal Wetlands Planning Protection Restoration Act (CWPPRA). 

 

Conceptual ecological models (CEMs) provide a framework for assembling and disseminating 

scientific and technical information needed to support ecosystem management.  CEMs articulate 

the links between restoration activities, and protection strategies and the trajectory of natural 

resources.  CEMs have proven to be valuable tools for ecosystem restoration for the 

Comprehensive Everglades Restoration Plan (CERP) in South Florida, and for CALFED in 

northern California.  CEMs are seen as an essential component in any major ecosystem 

restoration effort.   

 

1.1 Purpose/objectives for CEMs 

Conceptual ecological models build understanding and consensus among scientists and managers 

about how natural processes and human activities interact to affect natural resources (Ogden et 

al. 2005).  In particular, CEMs help to: 

Å Identify drivers of ecological processes, anthropogenic stressors, their ecological effects, 

and attributes useful in monitoring and forecasting ecosystem response. 

Å Diagram qualitative explanations of how human activities alter ecology. 

Å Develop consensus and communicate working hypotheses. 

Å Identify performance measures and develop monitoring and modeling activities to support 

restoration and management. 
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A conceptual model for large-scale diversions serves coastal managers in several ways.  First, 

constructing such a model identifies critical elements of the Louisiana coast and key processes 

that will be affected by a river diversion.  By working with and refining the model, managers 

will come to understand under what circumstances large-scale diversions might be employed and 

the resulting tradeoffs.  Second, by assembling the available scientific knowledge into a narrative 

framework, the CEM exposes critical gaps in this knowledge and reveals the resulting 

uncertainties in how large-scale diversions will affect coastal ecosystems.  Managers can use this 

information to direct future research and monitoring efforts. Finally, the conceptual model helps 

identify key environmental attributes that can be monitored to assess progress and critical 

questions where additional research is needed to apply large-scale diversions effectively as a tool 

for coastal restoration and management. 

 

1.2 Spatial and Temporal Scales 

The conceptual model describes processes that operate on three spatial scales: global, basin, and 

local.  Changes in the coastal landscape, such as the loss of barrier islands and accretion of 

wetland sediment, occur as the cumulative effect of local-scale processes.  However, these local 

processes are driven by processes operating on basin and global scales.  Human intervention by 

controlled diversions operates at the basin scale, by altering the basin-wide (mineral) sediment 

budget and freshwater input.  At the local scale, diversions have the effect of altering the salinity 

regime as well as quality and availability of sediment acted on by processes that redistribute and 

accumulate the sediment into wetlands and other landforms within the basin.  Global-scale 

processes set constraints on the amount and timing of freshwater and sediment that can be 

delivered by diversions. 

 

1.3 This Report  

This report describes the conceptual model for the effects of large-scale river diversion on the 

Barataria Basin taken as a whole; this is the overall basin model.  Separate reports (appendices) 

describe conceptual sub-models for residence time, aquatic primary productivity, wetland 

productivity, delta building and changes to living resources (upper trophic level).  These sub-

models are essential components of the conceptual model for river diversions.   It is important to 

note that in assembling the overall basin model, it became clear that an additional sub-model is 

needed to describe changes to habitats in the basin (land change) at the level of detail needed to 

support the other sub-models.  However, considering current time and funding constraints, 

articulation of a land change sub-model must be left to future efforts.  

 

1.3.1 Are results limited to Barataria Basin only? 

The diversity of ecosystems contained within the Barataria basin is representative of the 

ecosystems contained within the entire deltaic plain.  Therefore, the CEM resulting from this 

exercise is applicable to planning restoration activities throughout the deltaic plain. 

 

The decision to focus on the Barataria basin in formulating the CEM was used to facilitate 

productive input from the scientific community on a diverse range of topics.  For example, focus 

on the Barataria basin avoided a too narrow focus on discussion and interpretation of recent 

research findings from study of the Caernarvon diversion, which is not a large scale diversion.  
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Focus on the Barataria basin also avoided the distraction of also considering the effects that 

maintenance (or abandonment, in the case of MRGO) of major navigation routes or major new 

dikes for flood control, i.e. the Morganza to the Gulf project, would have on estuarine processes 

and geomorphic changes. 

 

The decision to focus discussions on Barataria basin followed naturally from immediately prior 

work by the CLEAR program on a skill testing exercise and analyses conducted to provide input 

to formulation of the LACPRA master plan. 

 

1.3.2 Can this CEM be converted into a numerical model?  

It is not intended that this CEM will be translated into a numerical model.  It is too detailed by 

design.  Rather, this CEM will be used to select key characteristics of the basins to monitor and 

to identify the critical linkages and supporting data that would be incorporated into numerical 

models to predict the response of these key characteristics to large scale diversion operations. 

 

1.3.3 How will this CEM(s) be used? 

 

This CEM supports both planning and implementation of large scale river diversions for coastal 

restoration. 

 

1.3.3.1 In support of PLANNING  

This CEM gathers input from the scientific community to describe the mechanics of coastal 

ecosystems and processes by which large scale river diversions will affect these ecosystems.  

This compilation provides a foundation of critical information and data on which all planning 

and project implementation will depend. 

 

This CEM serves as the basis for making qualitative prediction about how coastal ecosystems 

will respond to large scale river diversions.  This CEM provides planners with information 

needed to identify areas where it may be necessary to weigh tradeoffs, which is where 

application of large scale diversions for sediment delivery conflicts with other goals/practices for 

coastal management. 

 

1.3.3.2 In support of IMPLEMENTATION  

This CEM, when completed, provides a tool for setting research priorities based on knowledge 

and data that we do not have and which the CEM identifies as critical to predicting the effects of 

large scale diversions on coastal ecosystems. 

 

This CEM, when completed, provides a tool (in the Calfed model) for qualitative 

evaluation/ranking of alternative scenarios for employing large scale diversions. 

 

This CEM, when completed, provides information (in the SFWMD model) to support selection 

of key environmental attributes to use as performance measures and in the design of a coast wide 

monitoring and assessment plan/network.   

 

The particulars of how this CEM will be employed for these purposes depends on how the state 

government implements coast wide restoration planning and implementation activities, i.e. which 
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agencies and through what cooperative arrangements with other levels of government.  The CEM 

was developed to support planning and implementation of a coastal science program by the 

Louisiana Coastal Area (LCA) Science and Technology Office; however its utility is not limited 

only to this mode of application. 
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2 INTRODUCTION  

The Barataria basin lies at the heart of the Mississippi River deltaic plain (Figure 2.1).  The basin 

is bounded on the north and the east by the natural levees of the Mississippi River, on the west 

by the natural levees of Bayou Lafourche, and on the south by the barrier islands of Grand Terre.   

This basin encompasses a wide variety of habitats; these range from bottomland hardwoods, 

through freshwater and brackish water marshes to estuarine bays, salt marshes and barrier 

islands.    Approximately 735 species of birds, finfish, shellfish, reptiles, amphibians, and 

mammals spend all or part of their life cycle in the basin.  Combined, the Barataria and 

Terrebonne basins are home to over 500,000 people, and their wetlands and waterways support 

90% of the Louisiana coastal fishery (BTNEP 1992). 

 

 
Figure 2.1. Map of the Barataria basin and Mississippi River.  

 

2.1 Management Concerns 

Existing conditions in the Barataria basin give rise to growing concerns for the future.  Persistent 

and widespread loss of wetlands to submergence disrupts lives of long-time residents.  The 

related loss of natural habitats is linked to changes in populations of fish and wildlife.  At risk is 

the viability of the basinôs communities and its living resources.  
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Environmental change in itself is not a cause for concern.  By their nature, estuarine landscapes 

are subject to the caprices of climate and the sea.  The long history of environmental change 

driven by the dynamic interaction between the Mississippi River and the Gulf of Mexico is 

written on the landscape and in the geology of the Louisiana coast 

 

Valid concerns arise from the unbalanced direction of changes increasingly evident in the last 50 

years.  Land building by deposition of river-born sediment no longer offsets land loss to 

submergence over most of the deltaic plain.  The exception of land building at the mouth of the 

Atchafalaya only highlights the lost potential carried by the much larger discharge down the 

main stem of the Mississippi River. 

 

The comprehensive management plan for the Barataria and Terrebonne basins (BTNEP 1992) 

identifies seven priority areas of concern.  The first two areas of concern address underlying 

causes of wetland loss; these are hydrologic modification and sediment reduction.  Hydrologic 

modification covers both basin-wide changes in the freshwater budget, i.e. the elimination of 

uncontrolled discharges from the Mississippi River into the basin, and local-scale alterations in 

patterns of water movement, due to the construction of canals and levees.  Two other areas of 

concern address direct consequences of wetland loss in the basin; these are habitat loss and 

threats to living resources, i.e. fisheries.  The remaining areas of concern are related to 

environmental quality, i.e. eutrophication, pathogens and toxic substances. 

 

Research and monitoring motivated by these concerns provides essential, detailed knowledge of 

the processes related to the changes occurring in the Barataria basin.  The focus of research in 

science and engineering is shifting more and more to the question of how we can apply this 

knowledge to restore and maintain valuable living resources in the basin while at the same time 

protecting coastal communities.  Restoration and protection inevitably will depend on the same 

basic environmental processes caught-up in the current environmental decline.  What we can 

change, must change, are the human activities that now interfere with and redirect these 

processes toward an unbalanced result. 

 

2.2 Role of Large-scale Diversion 

Conditions in the Barataria basin reflect a shifting balance in the dynamic drivers that act at the 

scale of the entire basin.  Processes driven by climate and the Gulf of Mexico play out across a 

landscape formed under different historical conditions, and many of the changes now occurring 

reflect a continuing adjustment of the historic landscape to the existing balance between basin-

scale forces.  The historic influence of the Mississippi River as a driving force has been largely 

removed.  For the past 100 years or so the Mississippi River adjacent to the Barataria basin has 

been confined within its banks.  Flood control levees prevent uncontrolled discharge of river 

water and sediment into the basin.  Controlled diversions at Davis Pond, Naomi, and Pointe a la 

Hache supply only small amounts of water.  Rainfall in excess of evaporation provides the net 

supply of freshwater that supports estuarine conditions existing in the basin.  Scientific evidence 

points to loss of influence in the basin from the Mississippi River as contributing to existing 

conditions of land loss (Boesch et al. 1994).   
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Large-scale diversion of Mississippi River water and sediment would reestablish the river as a 

driving influence on the environmental conditions in the Barataria basin.  In this context, ñlarge-

scaleò refers to diversion flows similar in magnitude to the recent discharge through the Bonnet 

Carre flow way.  The purpose of implementing a large-scale diversion is to create conditions in 

the basin like past conditions that supported the development of the historic landscape and to 

achieve this by altering the existing balance among basin-scale drivers.  A large-scale diversion 

will not reestablish conditions as they existed 100 years ago.  Reintroducing the influence of the 

Mississippi River will build new land, slow or reverse the loss of existing wetlands, and sustain a 

diversity of living resources.  

 

2.3 Conceptual Model 

Articulation of a conceptual ecological model takes the first step towards assessing the feasibility 

of employing large-scale diversions as a mechanism for coastal restoration and management.  A 

large-scale diversion will create conditions that have not been seen in the Barataria basin for at 

least 100 years.  The brief periods of operation of the Bonnet Carre spillway allow us only a 

glimpse of the magnitude of the effects of a large-scale river diversion.   

 

Scientific study of the Louisiana coast over the past 50 years has accumulated a valuable 

resource of information about conditions in the basin and the processes linking these to the 

influence of climate, the Gulf and, historically, the Mississippi River.  The information available 

is varied; its coverage is broad; but it is, in most cases, particular to the various questions that 

have been studied.  What picture can we construct from the existing scientific information about 

the completely novel conditions that a large-scale diversion would create?  What additional 

information is needed to refine this picture? 

 

The conceptual ecological model guides us by providing a framework to use in assembling this 

picture.  Elements of the model are the basin-scale drivers, conditions in the basin, and related 

processes introduced in the preceding discussion, Figure 2.2.  Drivers act on a system to produce 

outcomes.  In this conceptual model for diversions into Barataria Basin, the system consists of 

the geomorphic and ecological elements that make up the landscape within the basin; conditions 

describe details of the landscape.  Drivers consist of the climatic, oceanic processes and inputs 

of water and sediment from the Mississippi River that govern the exchange of material and 

energy across the basin boundaries.  Processes describe the causal linkage between drivers and 

conditions. 
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Figure 2.2.  Conceptual diagram of the effects of a freshwater diversion into Barataria Basin, Louisiana. Note: numeric labels 

correspond to section headings in the body of the main report.


