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Dedicated to Charles W. "Bill" Savant 
 (January 16, 1950 to September 21, 1993)

This report is dedicated t o  the memory of Bill Savant, whose view of life and love of nature were 
exemplified in his work t o  preserve the coastal wetlands of Louisiana. The successful completion 
of this report is due in large measure t o  Bill's dedicated efforts. 

Honest, amiable, sincere, kind and intelligent are words that best describe Bill Savant--a true 
conservationist who loved the land and all i t s  resources. He committed his life t o  conservation 
and everyone who met him o r  worked with him couldn't help but like his zeal, enthusiasm and 
personality. 

From his humble, rural beginnings near Opelousas, Louisiana, t o  his final interagency assignment as 
a soil conservationist serving t o  protect one of  Louisiana's most vital resources, Bill never faltered 
in his dedication and commitment t o  conservation. A Magna Cum Laude graduate of Nicholls 
State University, Bill used his scientific background, simple understanding of life and years of expe- 
rience in Louisiana's coastal zone t o  help make coastal conservation programs work and prosper. 
He was an expert in coastal programs--learning many of the marshes' secrets by working and 
creating in them. 

Bill loved t o  work with 
people. He had the 
unique characteristic of 
being able t o  communi- 
cate easily and comfort- 
ably with everyone, as 
well as being liked almos~ 
immediately. Although 
he was a large man, his 
gentle nature always 
prevailed--he never got 
angry, even under diffi- 
cult circumstances in life 
and on the job. 

Bill's view of life and his 
love of  nature live on 
with his wife Bobbie and 
two  sons, Bret and Jason 
His dedication t o  conser- 
vation and work in trying 
t o  save Louisiana's 
coastal marshes will live 
on for many years into 
the future. 
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EXECUTIVE SUMMARY 

INTRODUCTION 
The Coastal Wetlands Planning, Protection and Restoration Act (Public Law 

101-646, Title 111--CWPPRA) was enacted and signed into law by President Bush in 
1990. The Act directed that a Task Force consisting of representatives of five federal 
agencies 'and the State of Louisiana develop a "comprehensive approach to restore 
and prevent the loss of coastal wetlands in Louisiana." This legislation provided 
the first national mandate for a restorative action of this magnitude. Even more 
importantly, the Act began the prudent process of reinvesting in restoration a tiny 
fraction of the billions of dollars that these coastal wetlands provide every year in 
renewable (fish and wildlife) and non-renewable (oil and gas) resources. 

The Louisiana coastal plain remains the largest expanse of coastal wetlands in 
the contiguous United States. It comprises 25 and 69 percent of the fresh and salt 
marshes, respectively, found on the gulf coast. This translates to 15 and 40 percent 
of those ecotypes remaining in the contiguous United States. The future of 
Louisiana's coastal marshes is therefore vitally important to the ecological future of 
the Nation. 

The deterioration of these wetlands is now understood to have been greatly 
accelerated by human activities which have been critical to the economic growth of 
the Nation. The unforeseen loss of these coastal wetlands now threatens the future 
of this region and is a national tragedy in the making. Arresting and reversing the 
loss of the Mississippi River's deltaic wetlands has become a new national priority, 
as witnessed by the statement made by the Honorable Bruce Babbitt, Secretary of the 
Interior, at the April 17, 1993, signing ceremony for the first CWPPRA projects: 

The coastal wetland issue 1 would characterize as simply the single 
most important environmental issue of our times. The wetlands are, 
without any question, the richest and most threatened ecosystem in this 
country. And in turn the coastal wetlands, where fresh water meets salt 
water, where land meets sea, are truly the most fragile, delicate, and 
important link of all. 

The State of Louisiana's recognition of this problem can be traced through the 
success of its Coastal Zone Management program, established in 1980. Since its 
inception, the program has helped reduce wetlands loss due to develapment from 
3,000 to 800 acres per year. The concern of private citizens and landowners was 
made clear in 1989 when an amendment to the Louisiana constitution establishing a 
dedicated trust fund for coastal wetlands restoration was adopted by a three to one 
margin. Congress, recognizing the environmental and economic threat posed by 
the continued loss of these coastal wetlands, was quick to act on this declaration of 
public support through the passage of the Coastal Wetlands Planning, Protection 
and Restoration Act. 

The Louisiana Coastal Wetlands Restoration Plan presented here is a product of 
communication, coordination, and cooperation not only among the designated 
participants from the state and federal agencies, but also through the formal, and 
more often informal, involvement of numerous local government agencies, the 
academic community, private environmental and business groups, and countless 
motivated individuals with good ideas. This process has from the beginning 
involved difficult choices; it is far from perfect today and evolving still. All 



involved agree, however, on two important findings that form the core of the entire 
Restoration Plan. 

First, by phasing in an adequate investment now, it is technically 
feasible to significantly slow or reverse coastal wetlands loss and thereby 
protect, sustain, and enhance the most valuable environmental and 
economic assets of the region. 

Second, the no-action alternative condemns the Nation to a far more 
expensive course of uncoordinated and increasingly futile emergency 
efforts to protect existing investments in the economic infrastructure 
without hope of achieving sustainability. 

During the preparation of this plan the Task Force has actively pursued its 
mission, fulfilling a second CWPPRA directive of submitting a series of annual 
Priority Project Lists. To date three of these lists have been submitted, authorizing 
48 projects for construction to hold the line against wetland loss. With the State of 
Louisiana providing a 25 percent share of the cost, over $120 million has already 
been directed to this effort. This Restoration Plan, however, is the first major step in 
responding to the direction of the Congress "to restore and prevent the loss of 
coastal wetlands in Louisiana." The plan proposes specific projects to restore on a 
regional scale the natural processes which were responsible for the great 
productivity of the coastal ecosystem and which will, in the long term, maintain the 
value of this resource to the Nation. 

W HAT- 
When Louisiana became a state in 1812 over 16 million acres of wetlands were 

incorporated into the resources of the United States. Approximately 4.5 million 
acres of this total were what would now be considered coastal wetlands. 
Approximately 74 percent, or 3.3 million acres, of Louisiana's coastal wetlands were 
still inventoried as such in 1989. However, more than a million acres of coastal 
wetlands have been lost just within the last 60 years. Current estimates of the loss 
rate range between 25 and 35 square miles annually (16,000 to 22,000 acres), or about 
an acre every 25 minutes. This accounts for nearly 80 percent of all coastal wetlands 

I loss in the United States today. 

I The Mississippi River built the coastal wetlands of Louisiana by depositing 
enormous volumes of sediment and nutrients, eroded from the vast interior of 
North America, on the continental shelf at its mouth (Figure 1 illustrates the 
various delta lobes created as the river changed its course over time). For the last 
several thousand years, dominance of the building process resulted in a net increase 
of more than four million acres of coastal wetlands, as well as the creation of an 
extensive skeleton of higher natural levee ridges along past and present channels in 
the deltaic plain and the beaches of the chenier plain. The landscape this produced 
gave rise to one of the most productive ecosystems on earth. Only the most 
intensively managed agricultural systems, artificially subsidized by large inputs of 
energy and fertilizer, can rival the ability of these estuarine wetlands to convert 
sunlight and carbon dioxide into food. 





The most visible result of this productivity is the fact that Louisiana's coastal 
wetlands support a commercial harvest of fish and shellfish comparable in volume 
to that of the entire Atlantic Seaboard. The market value of the fisheries harvest 
supported by the state's wetlands averages almost $1 billion annually. Recreational 
activities, tourism, and other uses of the resource add several hundred million 
more to .the economy each year, and these values do not count the intangible worth 
of an incredibly diverse wildlife habitat--home to 70 bald eagle nesting pairs, 
hundreds of thousands of nesting wading birds and seabirds, and five million 
wintering waterfowl whose summer homes extend over much of North America. 

By themselves, these economic and habitat values, which depend on the 
biological productivity of Louisiana's coastal wetlands, merit national attention. An 
equally important dimension of their value derives from the fact that these 
wetlands protect an internationally significant commercial-industrial complex from 
the destructive forces of storm-driven waves and tides. This complex includes deep- 
draft ports carrying 25 percent of the nation's export commodities by tonnage, and 
the most active segment of the nation's intracoastal waterways. Natural gas fields in 
the coastal zone and adjacent offshore areas produce 21 percent of the nation's 
annual output, valued at $7.4 billion. Petroleum refining industries in the coastal 
zone produce $30 billion annually for the domestic market nation-wide. In 
addition, coastal Louisiana is home to over 2 million people who, .ultimately, 
convert these resources into the products the nation consumes. When investments 
in facilities, supporting service activities, and the urban infrastructure are totaled, 
the capital investment in the Louisiana coast adds up to more than $100 billion. 

E PROBLEM 
The natural processes that produced the Mississippi River deltaic plain, first 

through the creation of the land and later through its maintenance by overflow of 
sediments and nutrients, are at odds with man's desire to comfortably inhabit the 
area and develop its economic resources. In the eighteenth century, when 
Europeans began settling in significant numbers along the region's numerous low 
natural ridges, they began constructing local levees to protect themselves from the 
annual floods of the river. Later, in the nineteenth century, when the power of 
steam was harnessed for navigation, Congress initiated actions to clear the 
Mississippi and maintain it as the nation's most important commercial waterway. 
In the twentieth century, oil and gas exploration, land reclamation projects, and 
construction of ports and navigation channels further developed the economic 
potential of the region and the Nation. By the 1940rs, massive flood control levees 
along the entire course of the Lower Mississippi had effectively confined it to a 
single channel and controlled the threat posed by annual river floods. 

Today flood control projects (such as levees) ensure that most fresh water and 
sediment now bypass the area where they would naturally build and nourish 
wetlands; these valuable resources are directed to the deep waters of the Gulf of 
Mexico. The wetlands continue to sink or subside as they have always done. 
Deprived of their natural sustenance, the plants that define the surface of the land 
die off, unable to maintain themselves within the intermittently flooded zone in 
which they are adapted to live. Once denuded, the fragile substrate is left exposed to 
the erosive tidal environment. 



This problem is compounded in many locales where artificial channels dredged 
for navigation and oil and gas development provide efficient conduits for seawater 
to penetrate far inland, and for the limited amount of fresh water provided by local 
rainfall to drain rapidly seaward. The banks of dredged material piled along these 
channels, as well as embankments constructed for roads and railroads, further 
disrupt natural-cycles of flooding and draining and isolate large areas of estuaries 
from the remaining non-riverine sources of sediments and nutrients. 

The cumulative effect of human activities has been to tilt the balance between 
land building and land loss drastically in the direction of loss. As recently as the 
1970's the loss rate for Louisiana's coastal wetlands was as high as 40 square miles 
per year. The current rate of loss is about 25 square miles per year, much of which is 
due to the residual effects of past human activity. 

Today Louisiana, which contains about 40 percent of the estuarine wetlands in 
the lower forty-eight states, is suffering 80 percent of all coastal wetlands losses. 
Currently, land building has virtually stopped in the deltaic plain and amounts to 
only a few hundreds of acres each year in the Atchafalaya River delta and along the 
eastern shoreline of the chenier plain. Land loss, while most dramatic in several 
inland hot spots, is ubiquitous and takes many forms, including the destruction of 
barrier islands; shoreline retreat along the margins of lakes, canals, and the gulf 
coast; and, perhaps more importantly, in the formation, expansion, and coalescing 
of ponds in the marsh. Paradoxically, deterioration of the system is believed to have 
contributed to a short-term increase in fisheries production, but the long-term 
prospect is for a significant decline (30 percent over the next 50 years) and a future 
shoreline far inland of its present location (Figure 2). 

These losses will have impacts well beyond the borders of Louisiana. The 
impact on commercial fisheries alone will be enormous: by the year 2041, the 
harvest will decline by 30 percent. Loss of this resource will aggravate our Nation's 
trade deficit and place at risk the nearly 50,000 jobs directly related to fishing, 
processing, and wholesaling activities. In addition, populations of migratory birds 
and other animals directly dependent on the marsh and swamp will decrease 
dramatically, an impact which will be felt in much of North America, where these 
species spend part of their life cycle. 

A number of other food staples or basic minerals, such as sugar, rice, salt, 
sulphur, and lime, are also produced in coastal Louisiana. Lost production of these 
basic items will impact national markets. 

The coastal marshes help protect southern Louisiana from flooding and are 
integral to the design of the $12 billion worth of flood control works which protect 
the regional infrastructure. Continued loss of these wetlands will lead to loss or 
increased maintenance and replacement costs for highways, ports, waterways, 
railroads, pipelines, oil and gas facilities, and other features. As the coast 
deteriorates, billions of dollars of infrastructure will be surrendered to the Gulf of 
Mexico, and billions more will be spent protecting the remainder. Ultimately 
American consumers and taxpayers will pay these costs. 

lliuLAN 
It was recognized early in the plan's formulation that the small project 

orientation of the priority project program could not, of itself, give rise to a 
comprehensive coastwide Restoration Plan. Accordingly, a basin planning 
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Ex-ve Summary 

initiative, distinct from the priority project program, was initiated. Nine 
watersheds, or basins, were distinguished in Louisiana's coastal zone on the basis of 
their geology and hydrology (see Plate 1). Basin "captains" were designated by the 
Task Force, and interagency teams were assembled to develop restoration strategies 
at this level. A team of academic scientists was retained to facilitate and advise this 
process, and an extensive effort was undertaken to solicit input from local 
government officials and the public. The result was a set of nine distinct strategic 
plans reflecting the significant differences among the basins. Through this process 
the restoration priorities in each basin were established. The basin plans call for 
numerous short-term projects to be built using the Priority Project List process. 
Marsh restoration tools such as hydrologic restoration, shoreline protection, marsh 
creation with dredged material, marsh management, etc. will be used in each basin 
to preserve or create marsh. In most basins, there are major projects which 
collectively form the major long-term components of the plan. 

The Restoration Plan presented here calls for significant changes in existing 
management of the lower Mississippi and Atchafalaya rivers to greatly increase 
sediment and freshwater input into coastal estuaries and restart the natural 
processes of land building and maintenance (see Figure 3). Specifically, the plan 
includes such concepts as: (1) a phased abandonment of the existing "bird's foot" 
delta in favor of a new delta in the shallow waters of an adjacent estuary, possibly 
Breton Sound, (2) multiple diversions into the Barataria Basin, (3) reactivation of 
old distributary channels, and (4) seasonal increases in flow down the Atchafalaya 
River. Additionally, several large projects are identified to reverse hydrologic 
modifications by (5) rebuilding barrier island chains and (6) controlling tidal flows 
through large navigation channels. The goal is to restore the natural processes that 
can bring about sustainabilit); with the lowest requirement for future manipulation. 
All this is developed based upon a realistic understanding of the countering effects 
of subsidence and projected sea level rise. 

Although designed to work largely within the constraints of the existing 
infrastructure, regional-scale projects cannot be implemented without 
accompanying modifications to vital navigation, transportation, flood protection, 
and oil and gas extraction and conveyance systems. Regional projects, therefore, 
require urgent additional investigation and involve funding well beyond that 
currently authorized. The plan presented here involves an estimated investment of 
$1 billion to $3 billion over the next 20 years to produce a sustainable system. 
Table 1 summarizes the estimated cost for each of the hydrologic basins. 
Implementation of the plan would prevent 65 percent of projected wetland loss 
over the next 20 years. 

IMPLEMENTATION 
This report presents a wide variety of projects aimed at addressing the problems 

facing Louisiana's coastal wetlands, from both a defensive, protective posture and a 
more pro-active, restorative stance. Because it is recognized that implementation of 
the full restoration plan will take decades to realize, projects of many scales are 
proposed. Some basin plans are designed to slow land loss in the near-term and 
preserve the opportunity for the long-term elements of the plan. 

The Task Force has adopted a two-phase implementation process executed on 
parallel tracks. This approach reflects the fact that while the problems and potential 



Table 1 
Restoration Plan Summary 

Projected Acres Created, ~ o t a l -  
Marsh Protected, or Benefited Estimated 

Loss 20 Years Restored Area Cost 
Basin (Acres) (Acres) (Acres) 11 (8 

Pontchartrain 21 
Breton Sound 31 
Mississippi River Delta 41 
Barataria 31 
Terrebonne 
Atchafalaya 61 
Teche /Vermilion 
Mermentau 
Calcasieu/Sabine 

Total 326,000 211,400 431,900 1,284,018,000 

Costs and benefits for Short-Term Critical and Short-Term Supporting projects only are included unless 
noted otherwise. 
11 Total benefited acreage consists of acres created, protekted, or restored; acres of submerged aquatic 
vegetation; and acres enhanced. 
21 Does not include the Bonnet CarrC Freshwater Diversion project, authorized under separate 
legislation. 
a/ Costs and benefits include a sediment diversion at Bohemia. 
41 Costs and benefits of the major Mississippi River Diversion have been adjusted to reflect a 20-year 
project life. The principal action recommended in this basin would result in created wetlands in the 
Breton Sound Basin; however, the costs and benefits are shown in the Mississippi River Delta Basin. 
51 Does not include the Davis Pond Freshwater Diversion project, authorized under separate 
legislation. 
61 Costs and benefits include long-term Delta Management project. 

"-'I indicates gain in wetlands. 

solutions regarding loss of Louisiana's coastal wetlands are generally well 
understood, there is still much to be learned with regard to the effectiveness of 
specific approaches. The first phase is a largely defensive, short-term approach; the 
objective is to prevent additional loss of wetlands, particularly in areas with critical 
loss or limited opportunity for restoration. The second phase provides long-term 
solutions: large-scale, generally complex projects which have the potential for 
major impacts on wetland loss. 

1 NEAR-TERM STRATEGY 
The annual priority lists will continue to form the heart of the first phase but 

will have additional important elements. These lists provide a fast-track process 



Figure 3. Coastwide Woration Strategy Map, 



through which relatively small-scale projects can be rapidly constructed and 
monitored. Priority list projects can be implemented in a fairly short period of time 
with no requirement for additional Congressional action. Elements of this first 
strategy are listed below: 

The Task Force will improve the priority project selection process to 
streamline project development and selection and to increase the efficiency 
with which the current funding stream is applied. 

In early 1994, the Task Force, in conjunction with the Citizen Participation 
Group, will develop and adopt a strategy to increase public involvement in 
decision-making and the free flow of information between the Task Force and 
the academic community; input from the public and from the academic 
community has been an invaluable part of the planning process. 

The Task Force will immediately begin preparation of detailed feasibility 
studies on some of the large-scale projects enumerated in the preceding 
section. The complexity of many of these solutions warrants a level of study 
beyond any initiated to date. 

The Task Force will continue to learn through both project monitoring and 
demonstration projects. 

LONG-TERM STRATEGY 
The second phase of implementation will entail securing authorization and 

funding for and construction of the large-scale regional projects that are determined 
to be feasible. Projects with costs of tens of millions of dollars are not easily 
accommodated by the present funding stream of about $40 million per year 
(including State contributions). As project feasibility studies initiated under the first 
phase of this process begin to near completion, a parallel effort will introduce them, 
through the channels of a designated lead federal agency, into the competitive civil 
works and water resources authorization and funding arenas. 

PROJECT EVALUATION 
The detailed monitoring program established for all CWPPRA-funded 

restoration projects, including demonstration projects, will ensure accountability by 
objectively determining the degree to which programmatic and project-specific goals 
are achieved. The program will also provide a basis for improved project design 
and operation. Monitoring will adhere to rigorous protocols that were developed, 
with input from the academic community, by the Task Force's Monitoring Work 
Group. Monitoring results and associated evaluations for CWPPRA-funded projects 
will be provided to Congress every three years as required by the Act. An accessible 
data base, maintained by the State of Louisiana, will encourage the publication of 
monitoring results, so that the ecosystem management techniques developed in 
Louisiana can be made available to, and be peer-reviewed by, a national and 
international audience. 



Executive Summary 

The final obstacles in the implementation of many projects involve social and 
legal issues. The resolution of many of these issues lies outside the authority of this 
Task Force. As a result it is imperative that emphasis be placed on actively 
involving the public and all stakeholders in the restoration process to retain and 
build public support and confidence as difficult decisions are faced. 

CONCLUSION 
Despite the losses of the past century, the wetlands built by the Mississippi River 

contain an extraordinary diversity of estuarine habitats that range from narrow 
levee and beach ridges to expanses of forested swamps and fresh, brackish, and 
saltmarsh prairies. Taken as a whole the unique interplay of habitats, with their 
watery connections-to each other, to upland areas, to the Gulf of Mexico, and to 
migratory routes of birds, fish, and other species--combine to place the coastal 
wetlands created by the Mississippi River among the Nation's most productive and 
important natural assets. In human terms, these wetlands have historically been a 
culturally diverse center for social development. More than two million people 
live within this region. The economic and environmental futures of all residents, 

1 whether in the City of New Orleans or in the homesteads of southwest Acadiana, 
1 are threatened by the loss of the coastal marshes. 

The CWPPRA has provided the first national mandate for action. Even more 
importantly, the Act has begun the prudent process of reinvesting a small portion of 
the hugely diverse harvest of this region to assure the sustainability of this uniquely 
productive system. The process laid out in the Act has produced results, both 
tangible and intangible, within its first three years that have surprised many and 
increased confidence of future success. 

The Restoration Plan presented here provides guidance, and an estimate of the 
cost necessary over the next 20 to 50 years, to return Louisiana's coastal wetlands-- 
with all their human and non-human resources--to a self-maintaining and 
sustaining future. The strategy outlined in this plan presents a technically sound 
alternative for accomplishing the Task Force vision of "bringing our wetlands gains 
to the level to meet or exceed our wetlands losses." Its aggressive implementation 
would entail the investment of an estimated $1 billion to $3 billion, or some 
10 percent of what the system can be expected to produce in the value of fisheries 
alone over that same period. 

The consequence of not meeting this challenge would be the loss, forever, of an 
additional half million acres of wetlands over the next twenty years. Along with 
this natural asset would go their potential to produce billions of dollars in 
renewable resources on into the future. Ultimately, the Nation would lose billions 
more in commercial productivity and infrastructure. Twenty years from today, we 
or our children would face the same decision but with far fewer options. This report 
presents the Nation with a choice and the information to make an informed 
decision. 
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INTRODUCTION 

PURPOSE OF THE PLAN 
In November 1990, Congress passed and President Bush signed Public Law 

101-646, Title 111, the Coastal Wetlands Planning, Protection and Restoration Act 
(CWPPRA, Exhibit 1). Two key points explain the value and historic importance of 
this law. 

The vast wetlands of coastal Louisiana support valuable renewable resources 
that are of local, state, national, and international significance. Approximately 
one-third of the nation's fishery landings, which add an estimated $680 
million to the State's economy annually (Keithly 1991), are dependent on 
these wetlands. Additionally, this ecologically rich coastal area is the basis for 
a major sporting and tourism industry that adds $338 million to the State's 
economy annually. However, unlike any other state in the union, Louisiana 
loses over 25 square miles annually of the resource base supporting such 
industries, as a result of natural and human-induced hydrological, geological, 
and ecological processes. Nearly one million acres of these nationally 
important coastal wetlands have been lost in the last 60 years (Dunbar et al. 
1992). 
Public concern and the tremendous ecological and economic. importance of 
coastal wetlands to Louisiana prompted the Louisiana Legislature to take 
action in 1989. Louisiana Act 6 provides a long-term revenue source for 
coastal restoration that may vary from $5 million to $25 million per year 
(Louisiana Revised Statutes 49213 and 49:214). A referendum to protect this 
funding source through an amendment to the Louisiana constitution passed 
by a margin of three to one, showing the overwhelming state-wide public 
support for this measure. This commitment of economic resources provided 
Congress the impetus and assurance of necessary matching funds to launch a 
parallel federal initiative to address coastal land loss. 

The CWPPRA provides the first national mandate for action. Even more 
importantly, the Act has initiated the prudent process of reinvesting in restoration a 
tiny fraction of the billions of dollars that these wetlands provide every year in 
renewable (fish and wildlife) and non-renewable (oil and gas) resources. The Act 
directed that a Task Force consisting of representatives of five federal agencies and 
the State of Louisiana develop a "comprehensive approach to restore and prevent 
the loss of coastal wetlands in Louisiana." 

Section 303(b) of the CWPPRA requires preparation of this comprehensive 
restoration plan and specifies: 

Such plan shall coordinate and integrate coastal wetlands restoration 
projects in a manner that will ensure the long-term conservation of the 
coastal wetlands of Louisiana. 

This report responds to that Congressional mandate. The Restoration Plan is a 
product of communication, coordination, and cooperation not only among the 
designated participants from the state and federal agencies, but also through the 
formal, and more often informal, involvement of numerous local government 



agencies, the academic community, private environmental and business groups, 
and countless motivated individuals with good ideas. 

DISTRIBUTION OF T I J E l E S P O N S I B I L I T Y  

1NTERAGENC.Y PLANNING GROUPS 
Section 303(a)(l) of the CWPPRA directs the Secretary of the Army to convene 

the Louisiana Coastal Wetlands Conservation and Restoration Task Force, to consist 
of the following members: 

the Secretary of the Army (Chairman) 
the Administrator, Environmental Protection Agency 
the Governor, State of Louisiana 
the Secretary of the Interior 
the Secretary of Agriculture 
the Secretary of Commerce. 

The State of Louisiana is a full voting member of the Task Force except for 
selection of the Priority Project List [Section 303(a)(2)], as -stipulated in President 
Bush's November 29, 1990, signing statement (Exhibit 1). In addition, the State of 
Louisiana may not serve as a "lead" Task Force member for design and construction 
of wetlands projects of the Priority Project List (the priority list process is described in 
Exhibit 3). 

In practice, the Task Force members named by the law have delegated their 
responsibilities to other members of their organizations. For instance, the Secretary 
of the Army authorized the commander of the Corps' New Orleans District to act in 
his place as chairman of the Task Force. 

To assist it in putting the CWPPRA into action, the Task Force established the 
Technical Committee and the Planning and Evaluation Subcommittee. Each of 
these bodies contains the same representation as the Task Force--one member from 
each of the five Federal agencies and one from the State. The Planning and 
Evaluation Subcommittee established several working groups to evaluate projects 
for Priority Project Lists and the restoration plan. The Environmental Work Group 
was charged with estimating the benefits (in terms of wetlands created, protected, 
enhanced, or restored) associated with various projects. The Engineering Work 
Group reviewed project cost estimates for consistency. The Economic Work 'Group 
performed the economic analysis which permitted comparison of projects on the 
basis of their cost effectiveness. The Monitoring Work Group established a standard 
procedure for monitoring of CWPPRA projects and developed a monitoring cost 
estimating procedure based on project type. 

The core of the plan development process was centered in interdisciplinary 
basin teams for each of the nine hydrologic basins in the coastal area which reported 
to the Planning and Evaluation Subcommittee. The nucleus of each team consisted 
of representatives of the five federal Task Force agencies and the State; these six 
members made the final decisions on team recommendations. However, team 
meetings frequently involved additional agency representatives, scientific advisors, 
and local interests. The basin teams developed the comprehensive restoration plans 
for the basins. They also have served as the first level of screening for proposed 
Priority Project List projects. 
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PUBLIC PARTICIPATION 
The Task Force also established a Citizen Participation Group to provide general 

input from the diverse interests across the coastal zone: local officials, landowners, 
farmers, sportsmen, commercial fishermen, oil and gas developers, navigation 
interests, and environmental organizations. The Citizen Participation Group was 
formed to promote citizen participation and involvement in formulating Priority 
Project Lists and the restoration plan. The need to incorporate another invaluable 
resource--the state's scientific community--was also recognized. The Task Force 
therefore retained the services of a scientific advisor, who selected a team of 
scientists to work with the basin teams in the preparation of Priority Project Lists 
and the development of the basin restoration plans. 

An evolving public involvement program implemented by the Task Force 
provides an opportunity for all interested parties to express their concerns and 
opinions and to submit their ideas concerning the problems facing Louisiana's 
wetlands. Exhibit 2 presents details of the public involvement in this process to 
date, as well as an outline of a proposal for the future. 

The program has utilized a series of meetings to accomplish several purposes: 
to identify wetland loss problems throughout the coastal zone; to develop potential 
solutions to those problems (literally hundreds of ideas were submitted to the Task 
Force through these meetings--Exhibit 4 provides a list of these proposals); to 
present and receive comments on the conceptual restoration plans developed for 
each basin; and to obtain public input on the candidate projects for the Priority 
Project Lists. 

Comments and responses pertaining to the draft version of this report (dated 
June 1993) are contained in Appendix J. 

ADDITIONAL F.1 .EMENTS OF THE CWPPRA 
In addition to the development of the restoration plan pursuant to Section 

303(b) of the Act, a number of related wetland restoration and protection activities 
are to be implemented. These include the identification and construction of priority 
restoration projects, preparation of a wetland conservation plan, and 
implementation of a feasibility study to consider flow distribution between the 
Atchafalaya and Mississippi rivers. 

PRIORITY PROJECT LISTS 
Section 303(a) of the CWPPRA authorizes the construction of wetland 

protection and restoration projects through the development of Priority Project 
Lists, to be submitted to the Congress annually. These are lists of projects which 
provide for the creation, protection, restoration, or enhancement of Louisiana's 
coastal wetlands, ranked in order of the projects' cost effectiveness. Priority list 
projects are generally relatively small-scale projects which can be brought to fruition 
within five years of being named to a Priority Project List. At this level, the act 
provides for a somewhat limited but effective and rapid response to the problem of 
coastal wetlands loss in Louisiana. 

Reports covering the first three Priority Project Lists were submitted in 
November of 1991,1992, and 1993 (Exhibit 3 provides the details of the development 
and selection of these project lists). The three reports recommended the 



construction of 48 projects, with a fully funded cost of approximately $123 million. 
The reports also have identified several projects as deferred, to be constructed in the 
event one or more of the primary projects cannot be implemented within the five- 
year limit specified by the CWPPRA. It is estimated that the 48 recommended 
projects will create or prevent the loss of more than 46,000 acres of wetlands over 
the next 20 years. 

On April 17,1993, the lead Task Force agencies signed cost-sharing agreements 
with the Louisiana Department of Natural Resources for 11 priority list projects, the 
first such agreements to be executed under the CWPPRA. The Task Force has 
granted construction approval for four of these projects. Contracts were awarded in 
November 1993 for construction of the Vegetative Plantings demonstration project 
at Hackberry a id  the Bayou LaBranche Wetland Creation project. 

WETLANDS CONSERVATION PLAN 
The Restoration Plan and Priority Project Lists represent the initial elements in 

solving the Nation's most critical coastal wetland loss problem. Equally important 
is the need for complementary management actions (i.e., improved regulatory 
control), because much of Louisiana's coastal wetland loss ultimately results from 
activities conducted or authorized by government agencies. These management 
actions are to be addressed through the development of a wetland conservation plan 
under Section 304 of the CWPPRA. The Secretary of the Army, ~dministrator of 
the Environmental Protection Agency, Director of the U.S. Fish and Wildlife 
Service, and Louisiana Department of Natural Resources are preparing a 
cooperating agreement to specify agency roles and responsibilities for wetlands 
conservation plan development. The plan's goal is to achieve no net loss of 
wetlands in the coastal zone resulting from development activities. The 
conservation plan will complement the restoration plan presented herein, 
potentially incorporating regulatory and other measures, incentives, and mitigation 
to achieve its goal. 

RIVER FLOW MODIFICATIONS 
In addition to actions specified in Sections 303 and 304 of the CWPPRA, Section 

307(b) of the act adds another element to the program by authorizing and directing 
the Secretary of the Army to "study the feasibility of modifying the operation of 
existing navigation and flood control projects to allow for an increase in the share of 
the Mississippi River flows and sediment sent down the Atchafalaya River for 
purposes of land building and wetlands nourishment." The 307(b) study has not 
been funded yet, but consistent with the spirit of the CWPPRA, this Restoration 
Plan includes consideration for flow modifications of the type authorized for study. 
The plan underscores the urgent need for initiating studies of flow distributions 
between the Mississippi and Atchafalaya rivers to build and nourish wetlands. 

DEVELOPMENT OF THE RESTORATION PLAN 
To facilitate the problem identification and plan formulation called for in 

section 303(b) of the CWPPRA, the Louisiana coastal zone was divided into nine 
hydrologic basins: Pontchartrain, Breton Sound, Mississippi River Delta, Barataria, 
Terrebonne, Atchafalaya, Teche/Vermilion, Mermentau, and Calcasieu/Sabine. 
These basins represent the basic components for initiating plan development. The 
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coastal zone, which includes all or part of 20 Louisiana parishes, and the nine basins 
are shown in Plate 1. 

Scoping meetings held in 1991 were the first stage in the process of identifying 
coastal wetlands problems and developing basin-by-basin solutions. The process 
continued with a series of basin plan formulation meetings, held in early 1992. 
These meetings were intense planning sessions, consisting of four three-day 
meetings with a two-day followup for each of the four meetings. Coastal wetlands 
problems and their causes were discussed in detail, and strategies were developed 
for dealing with those problems on a basin-by-basin basis. These strategies were 
molded into conceptual plans that continue to serve as a guide in selection and 
evaluation of projects both for Priority Project Lists and for the Restoration Plan. 

During these meetings, many of the ideas submitted in the 1991 scoping 
meetings were integrated into the conceptual plans. The planning effort has refined 
the conceptual basin plans over the last year so that, taken together, the basin plans 
form the restoration plan. 

The Louisiana Coastal Wetlands Restoration Plan is presented in six logically 
structured sections: 

The first is this INTRODUCTION to the preparation of the plan. 
Second is the assessment of the wetlands RESOURCES in coastal Louisiana, 
including their national, regional and local value. 
Third is the evaluation of the complex natural and man-induced processes 
that are causing the PROBLEM of wetlands loss, and which if left unabated will 
have catastrophic consequences. 
Fourth is a review of the SOLUTIONS available to address these problems--the 
proven as well as the innovative techniques which can be used to create new 
wetlands and abate wetlands losses. 
Fifth is the PLAN itself, which fits the best short-term and long-term solutions 
to the varying problems in each of nine hydrologic subbasins across coastal 
Louisiana. 
Sixth is a specific outline of actions for the IMPLEMENTATION of the plan. 

The result of the Task Force's investigations, developed through this combined 
effort, is the blueprint for coastal restoration presented in this report. 



LOUISIANA'S COASTAL RESOURCE 

ENVIRONMENTAL SETTING 

OVERVIEW 
The coastal wetlands and estuaries of Louisiana are one of the world's great 

ecosystems. For millennia, the Mississippi River has supplied the coast with an 
immense resource of fresh water, nutrients, and sediment, building a vast expanse 
of marsh and swamp land. Natural erosional processes have continuously altered 
these lands. The dynamic interplay of land and water, where new lands are always 
being built and old lands changed and lost, has produced an environment rich in 
natural habitats, with an unsurpassed diversity in vegetation, wildlife, and fisheries, 
and an extraordinary biological productivity. 

Encompassing four million acres, Louisiana's coastal marshes and swamps 
represent over 40 percent of the estuarine wetlands in the contiguous United States 
and provide 20 percent of the country's annual commercial harvest of fish and 
shellfish. Millions of people rely directly or indirectly on the marshes for their 
livelihood and for protection against hurricanes and storms. This land is the heart 
of the unique Cajun culture, an invaluable cultural heritage whose influence 
extends far beyond the boundaries of Louisiana. The area is also of enormous 
economic importance in ways not directly related to wetlands, especially because it 
produces some 15 percent of the nation's oil and over 20 percent of its natural gas, 
and because the Mississippi River ranks as the country's most important inland 
navigational waterway, as well as the access route to one of the largest deep-draft 
ports in the world. 

In the last several decades, however, humans have impacted this ecosystem in 
many ways, especially by controlling rivers so natural floods no longer build 
wetlands in the quantities they once did, and by dredging channels that expose 
freshwater marshes to salt water at an unnatural rate. 

As the twentieth century progressed, each year coastal Louisiana lost its 
wetlands at an increasing rate, reaching about 40 square miles per year in the 1970's. 
This represented 80 percent of all coastal wetland loss in the United States and 
constituted an economic cost of about one-half billion dollars per year. Recently the 
rate has slowed somewhat, but still it exceeds 25 square miles per year. Many signs 
indicate that if nothing is done, large rates of loss will continue--and in some areas 
perhaps increase--far into the future. The ultimate economic cost will be in the 
billions of dollars; beyond that, there will be immeasurable damage to cultural and 
environmental values. 

Any plan to benefit Louisiana's coastal wetlands must include restoration and 
enhancement of the natural processes that first created this ecosystem. This cannot 
be achieved without an understanding of the geomorphological processes that have 
built and changed the coast and formed the resulting landscape, and of the ecological 
principles that govern its use by living organisms. 

DELTA FORMATION AND DETERIORATION 
Deltas and rivers, like all natural systems, are continually in a state of change, 

evolving toward a new set of conditions. Ecologists see the process reflected in plant 
and animal community succession. It is important to understand this natural 



Key Terms 

Natural Processes. The forces responsible for shaping our environment are dependent on 
geothermal energy, solar energy, and movement of air and water, including tides. These 
forces result in geological and geomorphological transformations, be they due to tectonic, 
erosional, subsidence, or sedimentary processes. 

Sediment ~dcretion. wetlands are built by the accumulation of sediment, or sediment accre- 
tion. Under natural conditions, rivers reaching the Louisiana coast have periodically over- 
flowed their banks and carried sediment-laden water into areas between river channels. 
During a flood, the heaviest sediments are dropped on the river bank (at the natural levee), 
while the finer sediments are transported farther and build mudflats. The vegetation on the 
levees and mudflats grows, then decays, and much of the decaying organic material accumu- 
lates on the land, adding to the buildup of material. The fresh water and nutrients which ac- 
company the sediment are also major resources which are vital to the wetlands. 

Subsidence. The compaction of soft sediments deposited by the rivers and vegetation is the 
most important of many processes which cause the land surface to become lower over time. 
Additionally, crustal downwarping due to the thick sediment pile deposited by the Mississippi 
River over millennia is a near-constant land lowering process. Land lowering is termed sub- 
sidence. When subsidence (plus the added effect of sea level rise) exceeds sediment accre- 
tion, the land is said to experience a sediment deficit. Land with a sediment deficit will grad- 
ually become flooded. 

Marine Forces. Winds, tides, and currents in the Gulf of Mexico are sources of energy and 
water which modify the land and which ultimately can turn subsiding wetlands into open lakes 
and estuaries. Important marine processes include: flooding of the land with salty water 
during high tides and storms; shore erosion by waves (especially during storm surges); and 
the transport and redeposition of eroded sediments. In active deltas where sediment accre- 
tion is large, marine forces mostly attack the margins. But in the areas where subsidence 
ldominates, the marine forces increasingly penetrate into and change the interior marshes. I 

adaptability as we seek to manage wetland sustainability. The major sedimentation 
cycle, delta switching at about 1,000-year intervals, is an example of succession. 

Figure 1 illustrates how a delta is built, then abandoned, by the Mississippi 
River. First, the river extends its channel into open water; when floods overflow 
the channel, sediment accretion builds land out of the sea as an "active" delta. This 
continues until the slope of the river is so flat that sediment is not moved 
efficiently. Then the river channel will shift to a new, more efficient course and 
build a new delta. These are known as lobes and actually contain many different 
sublobes and channels (or distributaries) of varying sizes. The delta-switching 
process has built up what we now know as coastal Louisiana (see Figure 1 of the 
Executive Summary). When the river switches, the previous delta lobe is 
considered "abandoned," and begins to degrade through erosional processes, even 
though some flow may continue down the old distributary. 

re's Res~onse to Changes in the D e l t ~  
Each stage in the cycle of delta building and abandonment is characterized by 

different natural processes and ecological conditions. The slow but continual 
transformation of coastal Louisiana depends on the balance between fluvial (river) 
and erosional processes, modified to some extent by the accumulation of organic 
sediments. These processes are listed in Table 1. 



A. New Delta Channel Forms 

B. Marshes Build Out from the Channel 
Natural Levee 

C. Channel Abandoned an$ w$rshesh Lost 
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Abandoned Channel /~esulting from s t r i m  Diversion 

Figure 1. Delta Growth and Abandonment. 
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Table 1 
Geomorphological Processes in the Coastal Zone 

Erosional Processes Fluvial Processes 
(Land Loss) (Land Building;) 

subsidence 
tidal action 
storms 
wave action 

sedimentation (inorganic) 
spring floods 
delta switching 
freshwater introduction 

Erosional processes generally lead to wetland loss, while natural fluvial systems 
lead to land gain. Each coastal basin is in a different state of succession and can be 
viewed as fitting on a continuum extending from predominantly erosion- 
dominated to fluvial-dominated processes. Those basins losing land the fastest 
primarily are affected by erosional processes. Those gaining land are controlled by 
fluvial events and are on the other end of the spectrum. A combination of 
erosional and fluvial processes governs the remainder of the basins. 

Prior to European settlement along the Mississippi River, the deltaic plain not 
only sustained itself above sea level but also gradually increased in area and 
elevation. This was a product of dominance by various fluvial processes, such as 
overbank sedimentation during spring flood events, crevassing, channel 
bifurcation, and delta switching, which overcame the natural subsidence. 

Human actions have tended to curb fluvial land-building processes and favor 
the dominance of erosional processes. They therefore tipped the balance in the 
direction of land loss. 

Natural System Units and Dominant Processes. 
Within coastal Louisiana we recognize three major natural system units: active 

delta, abandoned delta, and chenier plain. The deltaic plain, which makes up the 
eastern half of the coastal zone, consists of active and abandoned deltas units. The 
following sections will discuss the relationship between erosional and fluvial 
processes and the major ecological conditions within each. Human impacts on 
these physiographic units are disregarded in the following characterizations. 

Deltaic Plain--Active Delta. 
In an active delta, the key physical processes are those related to the input of 

fresh water and mineral-rich sediment. Thus, fluvial processes dominate and 
control the erosional processes of subsidence, wind-wave and ocean swell erosion, 
tidal scour, etc. The net result is expansion of the wetland surface over time and 
creation within the system of extensive freshwater habitats. Figure 2 is an idealized 
cross section showing the evolution of a delta distributary and adjoining marshes. 
With time, the delta and associated fluvial channels prograde and fill in the 
landscape's topographic lows to create vegetated wetlands. 



L 2 

Fresh Marsh Fresh Marsh 

A. Initial development of distributaries and interdistributary trough. 
Willow Fresh 

B. Enlargement of principal distributary and its natural levees. Creation 
of marshes in trough. 

of swamp as levee subsides. 
Fresh Intermediate Brackish 

Brackish Marsh I Saline Marsh I 
I I 

~ f y , : * . ~ s ~ < ~ . : :  
:::.:\.&X*:.:.,:.:.:<.:~~<W: 

E. Continued subsidence with partial destruction of marshes. 

Figure 2. Stages in Growth of a Delta and Marshes. 
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During the building process, the highest land, the coarsest and most stable sediment, 
and the freshest water are found at the natural levees near the sediment source. 
Elevations decrease, sediment becomes finer and more organic, and salinities 
increase away from the stream. Marshes develop between channels on an organic- 
rich (peaty) soil, while the natural levees support flood-tolerant forests. Just before 
abandonment, the land is at its greatest extent, still dominated by river processes and 
fresh water. 

Deltaic Plain--Abandoned Delta. 
In the abandoned delta, erosion processes dominate fluvial. However, fluvial 

inputs of fresh water and nutrient-rich sediment, although reduced from when the 
system was an active delta, lead to the maintenance of large parts of the wetlands. 
Initially, this maintenance nearly balances the wetland loss processes. 

In cases where the production of organic materials is prolific, marshes may 
maintain themselves above the sea for a long time after abandonment. But the 
combined effects of reduced fresh water and sediment plus subsidence eventually 
allow marine impacts to increase. A strong salinity gradient is established from 
fresh water at the landward end toward the salty water at the Gulf of Mexico end, 
and vegetation follows this pattern, with fresh marsh inland grading to salt marsh 
near the gulf. As the marine forces begin to dominate, the shoreline is reworked 
into sandy headlands and barrier islands, and tidal channels form. The marsh is 
increasingly eroded or flooded out, and the land opens to form shallow interior 
lakes and bays (estuaries) that are connected to the sea by the tidal channels. The 
barrier islands slowly move landward, generally at a lower rate than the outer 
shoreline of the marshes, so that the estuary is gradually enlarged. Ultimately, the 
outer coastal marshes are eroded into a series of islands, with the barrier islands 
separated from the marshes by large, open bays. The estuarine system is eventually 
replaced by a sound (e.g., Breton Sound). Moreover, the estuary is restricted to small 
bays within the marshes that have tidal connections to the sound. 

Biological productivity is at its peak during the early stages of abandonment, 
when the landscape changes most rapidly and ecological conditions are particularly 
diverse. This explains why the most recently abandoned delta lobe, in the area of 
the Barataria and Terrebonne estuaries, is so productive for commercial fisheries. 
The fact that productivity can increase as wetlands decrease helps mask the 
fundamental problem that wetland destruction ultimately will cause a loss in 
biological and economic value. 

Chenier Plain. 
West of the complex of abandoned and active deltas is the chenier plain, an area 

formed by Mississippi River sediments that have been carried westward by currents 
along the coast and reworked by marine forces into low ridges and intervening 
wetland swales parallel to the coastline. The shoreline was built outward through 
mudflat accretion at times when the active delta was near the western edge of the 
deltaic plain and when fluvial processes dominated, and was eroded back when the 
delta was to the east and the process balance shifted to the erosion end. The chenier 
ridges are the remnants of the old, reworked shorelines, and the intervening swales 
are the old mudflats. The majority of the beach materials are shell and shell 
fragments. These are derived from the eroded mudflats and from shell organisms 
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on the shallow inner shelf. Ocean swell processes rework the shells into the beach 
profile. 

The interval when the dominant chenier processes change from erosional to 
fluvial, such as is occurring today, is marked by both progradation and rapid 
shoreline erosion. The onset of the fluvial phase increases the turbidity within the 
shallow inner shelf's water column. This affects the productivity of the region's 
clams and snails, which in turn reduces the quantity of shell material that can be 
incorporated in the beach. 

The chenier plain also contains large inland lakes that were formed after the last 
glaciation, when the sea level rose and drowned old river valleys. The natural 
environments of the chenier plain are strongly affected by fresh water from rain and 
upland runoff. This water is impounded in the flat, low-energy zone behind the 
chenier ridges, and extensive freshwater marshes have developed on peaty 
materials around the lakes. Narrow passes connect these inland wetlands to the 
Gulf of Mexico, and, under natural conditions, tidal influence (and salt water) 
penetrated a relatively limited area around the passes. The ridges were historically 
forested, and salt marshes flourished on the seaward side of the cheniers. 

BIOLOGICAL ABUNDANCE OF THE WETLANDS 
The salinity gradient between inland fresh water and marine salt water is 

dynamic; it varies over time and space as, for example, winds and tides push salt 
water inland, or river floods push fresh water seaward. However, under natural 
conditions the gradient is sufficiently stable that it results in well-defined zones of 
vegetation roughly parallel to the coast, with salt marshes along the gulf and fresh 
marshes at the upper ends of the estuaries (Figure 3). Swamp forests occur on 
slightly higher ground farther inland. 

Dominant species in different zones are depicted in Figure 4. Species diversity is 
greatest in fresh marsh and decreases seaward. Prior to major human impacts, 
Louisiana's coastal region contained nearly 1 million acres of swamp forest and 
about 3 million acres of marshes, of which 60 percent were in the deltaic plain and 
40 percent were in the chenier plain. 

Marshes are an abundant source of food for fish and wildlife--animals that 
inhabit the wetlands permanently, and an even larger spectrum of animals that use 
the wetlands seasonally. The food production rivals that of intensively cultivated 
farms, due in part to the warm and moist climate, the abundance of nutrients, and 
the substantial energy resulting from water movement. Upon the death of the 
plants, this production becomes the base of a detrital food chain. Organic debris 
washes into adjacent lakes and streams, where it supports intense biologic activity. 
It is here that the detritus accumulates, and where crawfish and oysters proliferate, 
juvenile fish find food and shelter, and carnivorous fish and birds find an abundant 
diet. 

Figure 5 illustrates the energy and food flows among the inland areas, marshes, 
the estuaries, and the Gulf of Mexico. The marshes, old distributary channels, tidal 
channels, and shallow lakes are vital habitats because of their role as nursery 
grounds for virtually all commercial and sport fish species and wintering grounds at 
the southern end of the major duck and goose migration corridors. Additionally, 
the area is a major stopping-off point for migratory song birds and other birds en 
route from the northeastern United States to Central and South America and back. 
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Different marsh types support different species; moreover, the fish and wildlife 
species using the wetlands change substantially over the course of a year, further 
contributing to the overall complexity and value of the habitat. 

The economy of southern Louisiana, today as in the past, is closely tied to its 
geography and geologic history. Following two centuries of sporadic visits by 
European explorers, settlement began in the early 18th century with the arrival of 
French colonists. Fertile delta soils deposited by ancient meanders of the Mississippi 
River eventually fostered a plantation-based agricultural economy that produced 
indigo, tobacco, sugar cane, cotton, and rice as primary crops. Heavily wooded 
regions and easy access to water transport also gave rise to timber exports. Economic 
activity expanded along with greater development and exploitation of the 
Mississippi River and the access it provided to domestic and foreign markets. 
Modern development has added manufacturing, service, and resource sectors 
featuring major ports, oil and gas exploration and refining, chemical production, 
ship and oil rig construction, tourism, and commercial and recreational fishing. 
Actions taken to enhance these enterprises, or to protect them from the high 
intrinsic flood risks of the coastal area and the delta, account for the chief human 
impacts on the wetlands. 

The national wealth and infrastructure created over the nearly three centuries 
of economic activity in the project area form a context in which to view the 
relatively minor cost of remediation. More importantly, continuation of some of 
these activities and continued accrual of related wealth hinges on solution of the 
wetland loss problem. 

The sections that follow describe the economic resources at stake in coastal 
Louisiana under three general categories: values directly dependent on the marshes 
and their output; values based on economic activities and infrastructure 
investments; and values arising from the unique coastal ecosystem and man's social 
and cultural adaptations to it. 

FISH AND WILDLIFE VALUES 
The wetlands within the Louisiana coastal area are a natural resource of 

immense regional and national economic importance. National Marine Fisheries 
Service statistics for the period 1984-91 show that the commercial fisheries 
dependent on this habitat contributed an average of 20 percent of the nation's 
harvest. These marshes also produce more wild furs and hides than any other state 
in the United States, valued at nearly $20 million annually. 

Louisiana fishing ports, which include four of the country's ten largest, produce 
a catch comparable to that of the entire Atlantic seaboard, and double that of the 
remaining gulf states. These landings command an annual market value of nearly 
$1 billion. Important species include shrimp, oyster, blue crab, and menhaden. 
Combined, these four species account for 98 percent of the annual catch value. Data 
on shrimp and oyster harvests, when adjusted for unreported landings, indicate that 
the coastal fisheries supplied 35 to 40 percent of the nation's needs. These catch data, 
as presented in Table 2, reflect a pro rata assignment of the entire gulf harvest based 
on the percentage distribution of productive wetlands (see EIS). 



Table 2 
Gulf of Mexico and Louisiana Coastal Area Estuarine-Dependent 

Commercial Fisheries Harvest and Value 

1983-1990 
1983-1990 Correction Average 1992 
Average Factors for Corrected Normalized 1B2 Gross 

Landings y Unreported Landing Price Exvessel Value fV 
Species (pounds) Landings 2/ (Pounds) ($) ($) 

Blue Crab 61,740,498 2.00 123,480,996 0.58 71,618,978 

Shrimp 247,554,500 2.00 495,109,000 2.17 1,074,386,530 

Oyster 21,614,731 1.90 41,067,989 2.61 107,187,451 

Menhaden 1,739,444,500 1.00 1,739,444,500 0.05 86,972,225 

Croaker 307,383 1.00 307,383 0.58 178,282 

Black Drum 7,032,894 1.00 7,032,894 0.44 3,094,473 

Red Drum 3,500,956 1.00 3,500,956 1.15 4,026,099 

Catfish 5,754,89 1 1 .OO 5,754,891 0.60 3,452,935 

Flounder 1,473,552 1.00 1,473,552 1.04 1,532,494 

King Whiting 669,077 1.00 669,077 0.37 247,558 

Mullet 25,011,536 1.00 25,011,536 0.41 10,254,730 

Sea Catfish 135,484 1 .OO 135,484 0.21 28,452 

Sea Trout Spot 2,704,407 1 .OO 2,704,407 1.16 3,137,112 

Sea Trout White 516,460 1 .OO 516,460 0.54 278,888 

Sheepshead 3,514,347 1 .OO 3,514,347 0.23 808,300 

Spot 272,907 1 .OO 272,907 0.29 79,143 

Finfish 6,773,194 1.00 6,773,194 0.23 1,557,835 

Total Gulf of Mexico 2,128,021,317 2,456,769,573 1,368,841,485 

La. Coastal Area 11361,933,643 1,572,332,527 876,058,551 

Y Source: U.S. Department of Commerce, National Marine Fisheries Service. Published and 
unpublished data for the years 1983 to 1990. 
2/ Correction factors based on information provided by the Louisiana Department of Wildlife and 
Fisheries. 

1992 Normalized Prices were calculated by escalating the exvessel values of the 1983-1990 catches to 
March 1992 price levels using the Consumer Price Index. 

Based on 1992 normalized prices and the 1983-1990 average corrected landings. 
Gulf of Mexico landings allocated to the Louisiana coastal area are based on the relative abundance 

of estuarine marsh habitat. 
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The fishery resource also supports a wide range of related businesses such as 
processing and canning, shipping, wholesale and retail operations, and restaurants. 
On-water operations are likewise dependent on boat building and repair yards, net 
and gear manufacturing, ice making, and commercial marinas. Employment data 
suggest that from 50,000 to 70,000 people are directly engaged in these fisheries and 
in subsequent processing, wholesaling, and other activities. Because a substantial 
portion of the fish caught in Louisiana's offshore waters are landed and processed 
elsewhere, numerous jobs in adjacent gulf states also depend on the continued 
productivity of this state's wetlands. 

Also based in these coastal wetlands is a major recreation industry. Primary 
leisure activities include fishing, hunting, boating, picnicking, birding, and camping. 
A study completed in 1984 for the LSU Center for Wetland Resources estimates that 
the 180,000 licensed saltwater sports fishermen in the state annually spend 
$181 million on fishing and have nearly $1 billion invested in boats, gear, camps, 
and other equipment. The study estimates the total annual economic impact of 
sport fishing-related expenditures at over half a billion dollars. A later analysis 
produced by the Sport Fishing Institute put the total economic impact at nearly 
$900 million for the year 1985. 

Located at the southern end of the Mississippi and Central Flyways, Louisiana 
marshes are the overwintering site for nearly 70 percent of the ducks and geese 
migrating along that route. The economic value of the hunting provided by the 
flyway exceeds $10 million annually. Waterfowl hunting and recreational fishing 
supported by Louisiana wetlands exceed 3 million annual user days. 

Various methods have been proposed that attempt to capture all of the 
mentioned marketable outputs, as well as non-marketable but nonetheless valuable 
outputs, in a dollar-based expression of wetland value. Methods which include the 
value of the wetlands as a processor of urban and agricultural waste products, its 
storm buffering effects, surrogate values based on captured energy, and existence 
value to non-users produce per-acre values ranging from a few hundred dollars to 
$40,000 or more, in addition to the value of real estate and mineral rights. Using the 
upper end of this range, the current loss rate exceeds half a billion dollars a year. 
When confined to the more easily documented fish and wildlife outputs that make 
up most of the value at the low end of the range, the numbers are still impressive. 
If wetland losses are permitted to continue unabated, by the year 2040 wildlife and 
fishery harvests will decline by about $220 million annually compared-to present 
levels. Most of these losses will be made up by foreign supplies. Real estate assets 
valued at $240 million also will be lost. 

CAPITAL ASSETS AND INFRASTRUCTURE 
Human alteration of the environment and the physical landscape in Louisiana 

began with the early French colonists, who settled along the natural levees of the 
Mississippi River and its tributaries. The site selected for the settlement of New 
Orleans was chosen for its strategic location near the Bayou St. John Portage, a 
primary trading route to Mobile. Because the site tended toward periodic flooding, 
settlers began constructing a levee system shortly after the founding of the town. 
From that time to this, the economic history of the region continues to be largely a 
story of enterprises carried on under the protection of public and private flood 
control works. 
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The French settlers who recognized potential in the site picked for New Orleans 
chose well. Located at the gateway to the entire Mississippi Valley, it today marks 
the center of the nation's largest deep-draft port complex. Facilities located between 
the mouth of the Mississippi River and Baton Rouge annually handle cargoes of 
over 230 million tons, valued in excess of $30 billion. These cargoes, which exceed 
in volume the traffic of the entire West Coast of the United States, include about 25 
percent of this nation's exported commodities and 24 percent of its grain shipments. 
The ports along this deep-draft segment of the river serve as transshipment 
terminals for these cargoes and for other shallow-draft movements utilizing the 
vast network of inland waterways formed by the Mississippi River, its tributaries, 
and connecting streams. The value of the transfer service provided by these 
facilities is estimated at about $400 million a year. 

Three other deep-draft ports are located in coastal Louisiana: Lake Charles, 
Morgan City, and Port Fourchon. The Port of Lake Charles serves an important 
chemical and refining center, handling about 30 million tons of high value cargoes 
annually. Morgan City and Port Fourchon primarily function as construction and 
service centers for the offshore oil and gas industry. Additionally, many 
commercial fishermen operate out of these ports. 

The Gulf Intracoastal Waterway, a critical link in the country's shallow-draft 
transportation system, also traverses the project area wetlands. Freight carried on 
this waterway has averaged about 70 million tons annually in recent yea&. Total 
transportation savings to the nation generated by this system during the period 
1940-90 are equivalent to $936 billion in today's terms. In addition to the national 
and international trade carried on over area waterways, these channels, along with 
numerous smaller feeder streams and canals, also serve as a vital transportation 
asset of the oil and gas activities centered in the state's coastal region and in the Gulf 
of Mexico. All told, the coastal navigation features threatened by wetland loss 
represent nearly 3,000 miles of deep- and shallow-draft channels built and 
maintained with billions of dollars of public investments. 

Other transportation facilities in the project area include: mainline railroads; 
Federal interstate highways; numerous other U.S., state, and parish highways; an 
extensive oil and gas pipeline network; and commercial airports. The Southern 
Pacific, Illinois Central, and Amtrak lines provide service to most of the area. 
Service is extended via spur lines along the alluvial ridges as far south as the 
GIWW and along the Mississippi River below New Orleans. The primary east-west 
highway routes are Interstates 10 and 12 and U.S. Highways 90 and 190. Major 
north-south routes include Interstates 49,55, and 59, and U.S. Highways 51,61, and 
165. 

Pipelines are the primary carriers of petroleum products imported, produced, 
and refined in the coastal zone. Over 14,000 miles of onshore and 2,000 miles of 
offshore pipelines are located in the area. Also located in this vulnerable region is 
the Louisiana Offshore Oil Port, Inc., which began operations in 1981. This 
$700 million dollar offloading facility supplies 15 percent of the country's imported 
oil, moved from ships unloaded at a floating terminal 18 miles south of Grand Isle 
through pipelines to storage caverns in the Clovelly salt dome. Oil is then 
transferred from the salt caverns to a system of seven pipelines serving refineries 
along the gulf coast and in the Midwest. Other terminals in the area contribute 
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another 5 percent to the supplies of imported crude oil, for a state total of about 
20 percent of U.S. imports. 

In addition to being a major importing center, Louisiana is a primary producer 
of energy resources. The state provides about 15 percent of the nation's crude 
petroleum and over 20 percent of its natural gas supplies. The combined value of 
these two products averaged $16 billion annually for the 1986-91 period. Nearly 
90 percent of this output is extracted from the coastal area and adjacent offshore 
waters. Abundant supplies of crude petroleum and natural gas, fresh process water, 
and nearby water transportation account for the concentration of refining and 
petrochemical manufacturing facilities located in the project area, primarily along 
the Mississippi and Calcasieu rivers. These industries, which rank Louisiana as the 
nation's third largest chemical producer, ship commodities valued at nearly 
$50 billion annually. There were over 90,000 refining and refining-related jobs in 
the state during 1992. 

Tied to these and other economic activities are major population centers and 
their related public and private infrastructure, valued at well over $100 billion. 
These are protected from the destructive river and tidal flood events characteristic of 
low-lying regions by an extensive system of levees and other protective works 
which, when completed, will represent an investment of nearly $12 billion. 
Estimates of storm and flood damage that would have occurred without this 
protection suggest the flood risk faced by the 2.1 million people living in the region's 
coastal communities: works already in place have prevented $111 billion in losses 
since 1927. 

The marshes surrounding the economic landscape described above--the cities, 
towns, businesses, industries, transportation corridors, etc.--are an integral design 
consideration for the flood control features on which the entire region depends. 
Continued substantial loss of wetlands will require that levees and other structures 
be enlarged or relocated in order to maintain current levels of protection. Activities 
and features located outside of existing lines of protection will likewise be impacted. 
Highways, ports, waterways, railroads, pipelines, and other utilities will need to be 
relocated, or will experience major escalations in maintenance costs. Businesses, 
residences, camps, schools, and other structures in the coastal area will also need to 
be protected or relocated at great expense. To the extent that wetland loss can be 
offset, particularly in specific, critical locations, many or most of these economic 
losses can be avoided. 

CULTURAL VALUES AND TOURISM 
Coastal Louisiana can claim a rich mixture of cultural backgrounds and 

community histories. Initially settled by the French and later ceded to the Spanish, 
the region boasts a lengthy and diverse roll of ethnic groups who have made 
important contributions to Louisiana, both before and after its admission to the 
United States in 1812. Native Americans, Anglo-Americans, African-Americans, 
the Acadians, Italians, Irish, Germans, French, Spanish, Canary Islanders, 
Dalmatians, Chinese, Filipinos, and others are among the major ethnically distinct 
populations who now reside in the coastal zone. The earliest of these settlers made 
their livings, often in the face of adversity, as planters, farmers, fishermen, trappers, 
loggers, moss gatherers, and other occupations keyed to the rich natural 
environment. Out of this heritage arose the social and cultural systems that set the 
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area apart from the rest of the nation. The languages, the customs, the cuisines, and 
a view of life unlike any other continue to distinguish the area. 

Tourism, a major component of the local economy, is inextricably linked to the 
unique regional characteristics which evolved from past and present interactions of 
coastal Louisiana populations and their wetland environment. State tourism 
officials estimate the expenditures, payroll, and tax receipts in the 20-parish project 
area at slightly over $4 billion in 1991, producing about 61,000 jobs. Visitors to New 
Orleans alone number 11 to 12 million persons annually. The loss of these coastal 
societies and their cultural, culinary, and esthetic identities which will accompany 
continued wetland disappearance will clearly impact this sector of the regional 
economy. Beyond that, something of great value to the nation may be lost as well-- 
the unique cultural heritage of south Louisiana. 

SUMMARY 

The economic assets and activities described in this section have been impacted 
for several decades by coastal processes set in motion by man and nature. Some of 
the effects, such as the gradual decline of fishery productivity and failure of related 
businesses, are subtle and difficult to detect in the short term. Others can be 
dramatic, such as failure of a levee overstressed because adjacent protective 
wetlands are lost. Without decisive action, however, current losses will accelerate 
and other losses will be felt as newly critical areas are affected. As the shoreline 
approaches mainline flood protection levees, communities will incur substantial 
costs for upgrading protection and for relocations. Unprotected features will require 
costly additional works. Some features will doubtless be lost altogether. 

Local resources available to address the problem are limited. The 1980-90 decade 
was marked by substantial turmoil in one of the region's primary economic sectors, 
the oil and gas industry. Consolidations, down sizing, and transfer of operations to 
other states or foreign locations resulted in significant unemployment and out- 
migration. As detailed in the socioeconomic discussions contained in the EIS, the 
population is not projected to soon return to the levels generated during the peak of 
the oil and petrochemical industry expansions. 

Maturation of these industries and lower regional birth rates also forecast long- 
term declining employment. As these industries and the payrolls they support 
decline, so will the Louisiana tax base. 

As the cost of flood protection rises and overall economic activity declina, 
scarce local tax revenues will be diverted from other deserving community needs. 
Tax burdens in general will increase; business operations will grow more costly and 
less competitive. Average incomes will fall and quality of life will suffer. Most of 
the conditions characteristic of long-term regional decline will exist. 

There are also serious implications from the national point of view. For 
example, the Federal government is the primary provider of navigation and flood 
control works. As land loss encroaches on channels and levees located in the coastal 
zone, Federally built facilities will grow more costly to maintain or will require 
additional investment to function properly. Long-term viability of some presently 
threatened communities is also an issue that carries wide ranging risks for disaster 
relief funding and other Federal emergency programs. Threats to the several large 
wildlife refuges in the project area will similarly strain the budgets of the natural 
resource agencies. 
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Indirect effects will also be felt at the national level. This region is a primary 
producer of energy and many other basic materials on which the U.S. economy 
depends. Economical supplies of these products and their efficient movement 
through coastal ports and waterways are matters that involve much more than 
Louisiana alone. 

The problem will never be less expensive to solve than it is now; on the other 
hand, the cost of inaction will grow exponentially. 



THE PROBLEM: LOSS OF COASTAL WETLANDS 

INTRODUCTION 

Recognizing that extremely valuable resources are at risk, it is important to 
determine what the problems impacting the resources are and to what extent they 
are human induced. The primary causes of wetland loss in coastal Louisiana have 
been understood for some time; they include subsidence, global sea level rise, 
sediment deprivation, and hydrologic alteration (Boesch 1982; Mendelssohn et al. 
1983, Titus 1986, Turner and Cahoon 1987, Day and Templet 1989, Duffy and Clark 
1989). Subsidence and global sea level rise have combined to subject wetland plant 
communities to relative sea level rise (RSLR) rates that exceed half an inch per year 
in parts of the Louisiana coast (Hatton et al. 1983, Baumann et al. 1984). Rapid 
submergence and local penetration of marine processes into the freshwater interior 
of Louisiana's coastal estuaries are secondary effects, resulting from the interplay of 
these factors, that impose stresses on these wetland plant communities 
(Mendelssohn and McKee 1989, Nyman et al. 1993). 

These stresses reduce plant productivity and compromise the inherent ability of 
most wetland vegetation to withstand submergence by adding sufficient organic 
matter to the substrate to maintain surface elevation within the intertidal or 
intermittently flooded zone (Mitsch and Gosselink 1986). A variety of more local 
impacts, associated with canal dredging, faulting, ponding, hurricanes, herbivory, 
and erosion by waves and currents, affect stressed marshes--far more severely than 
healthy ones--and can act as the "last straw" that gives rise to dramatic "hot spots" of 
loss (Leibowitz and Hill 1987). 

Coastal Louisiana has been extensively altered by human activity. Each of the 
primary causes of land loss has a natural and man-induced component. Subsidence, 
for example, occurs naturally in the wetlands built by the Mississippi River as a 
consequence of geologic downwarping and compaction of a sediment column with a 
high component of water, gas, and organic materials (Kolb and van Lopik 1958, 
McGinnis et al. 1991). However, subsidence also may be significantly affected by 
local drainage efforts that reduce the water content of the upper few feet of the soil 
profile (Harrison and Kollmorgen 1947), by placement of levees and other structures 
that load the surface (Kolb and van Lopik 1958), or by removal of minerals (e.g., oil, 
gas, or sulphur) from near-surface deposits. 

Similarly, sediment deprivation in a marsh can be a natural consequence of the 
switching and change in dominance of the various distributaries of the Mississippi 
River (Coleman and Gagliano 1964), but it also is affected by development of 
continuous river levee systems that prevent overbank flooding and crevasse 
development (Kesel 1989) or promote loss of sediment into deep waters overlying 
the continental slope (Viosca 1928). Finally, hydrologic alterations can occur as a 
natural consequence of the breakup of barrier island systems at the mouths of 
estuaries (Penland and Boyd 1981), abandonment of distributary channels, or the 
development of tidal drainage networks (Tye and Costers 1986). However, the 
viability of coastal wetlands also is affected by thousands of miles of dredged 
channels and associated levees that alter hydrology, sedimentation, and salinity 
regimes (Scaife et al. 1983, Swenson and Turner 1987). 
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The basin plans included in the appendices of this report provide an ovel-view 
of the complexity of this system. The remainder of this section is devoted to a 
review of the research findings critical to the restoration process. 

More than 4 million acres of the coastal wetlands built by the Mississippi River 
survived into the 20th Century. Nearly one million of these acres have been 
converted to open water in the last 60 years alone (Dunbar et al. 1992). It is critical to 
clearly identify the processes that have caused the most damage in the past to 
determine whether they are still causing destruction and to prioritize restoration 
efforts to stop or offset the most serious loss-producing processes. 

Much coastal wetland loss in Louisiana, as in other maritime states, 
accompanied canal, railroad, and highway building, and development of drainage 
systems for agricultural, industrial, and residential purposes. In the first two 
decades of the 20th century over 200,000 acres were leveed and put under pump to 
create agricultural and suburban lands (Harrison and Kollmorgen 1947). Pumping 
of the organic soils caused rapid subsidence within the leveed areas and many areas, 
with the exception of some suburban districts adjacent to New Orleans, underwent 
conversion to open water once the pumps stopped or storms breached the levees. 

Unique to Louisiana is the connection between current land loss and the 
evolution of a comprehensive levee system along the Mississippi River and the 
damming of distributaries like the Atchafalaya River, Bayou Plaquemine, Bayou 
Manchac, Bayou Lafourche, and several others south of New Orleans. The 
confining of the Mississippi River to a small part of its original flood plain and to a 
single course was initiated to provide flood control in the last century. Efforts to 
improve navigation resulted in the extension and stabilization of the mouth as a 
jettied channel to the edge of the continental shelf (Humphreys and Abbot 1861). 
Sediment supply to river flanking marshes was decreased, but continued to occur 
through crevasses or high-water levee breaks (Millis 1894). 

I The disastrous 1927 flood galvanized the Nation and provided impetus for a 
massive federal effort to raise and reinforce levees for comprehensive flood control 
(Elliott 1932). Crevassing was effectively stopped and control over the river 
tightened. Construction of the Old River Control Structure was completed in 1963 
to stop the capture of the Mississippi by the Atchafalaya (Fisk 1952) and distribute the 
combined flows of the Red and Mississippi Rivers so that 70 percent flowed down 
the Mississippi and 30 percent flowed down the Atchafalaya. Revetments 
constructed along the Mississippi River and dams built on the Missouri and other 

, large tributaries in the 1950's have affected the amount of sediment reaching the 
1 Gulf of Mexico (Meade and Parker 1985, Keown et al. 1986, Kesel1987). 

The suspended sediment load from the Mississippi River drainage system that 
helped build these wetlands apparently declined in the mid-1950's following a long- 
term drought and the construction mentioned above (Meade and Parker 1985). 
Measurements of bed materials also show a shift to finer grained sediment in the 
active delta during the 20th century (Keown et al. 1981). However, land clearing for 
agriculture and urban expansion has undoubtedly contributed to increased sediment 
loading in the river over the last 200 years. These changes, coupled with the 
elimination of direct input to the wetlands through crevasses, levee breaks, and 
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delta lobe construction, have influenced sediment supply rates to the coastal 
wetlands. 

Development of projects within the coastal basins themselves accelerated once 
river flooding was controlled. Large navigation channels were constructed and 
enlarged between 1920 and 1970. The Gulf Intracoastal Waterway joined and 
incorporated several smaller canals running parallel to, but considerably inland of, 
the coast. In addition, large channels perpendicular to the coast were built to 
connect inland ports located along the GIWW with the Gulf of Mexico. These 
connect the fresh interior marshes with the gulf and provide efficient conduits for 
freshwater drainage, and for sea water to move inland across natural subbasin 
boundaries (Wang 1987). Such channels have promoted the invasion of marine 
processes into freshwater areas previously isolated from them. 

Pertinent information on the major navigation channels that transit the 
Louisiana coastal zone can be found in Exhibit 6 of this report. A high percentage of 
the banks of these waterways are unstable and were left unprotected during the 
construction process. As a result, bank erosion has caused many of the channels to 
grow far beyond the authorized width (Johnson and Gosselink 1982). The 
Mississippi River Gulf Outlet (MRGO), a channel completed east of New Orleans in 
1968, is now as much as 2,000 feet wide, nearly three times its original width of 750 
feet. 

The dredging of smaller channels for drilling rig access and pipeline installation 
proliferated in the coastal wetlands of Louisiana during the oil and gas exploration 
and development boom of the 19501s, 19601s, and 1970's (Lindstedt et al. 1991). 
Where onshore fields were developed, the marsh was broken up by dense canal 
networks. Offshore fields also caused destruction as pipeline canals were dredged 
through the marshes and barrier islands to connect with onshore processing 
facilities. By 1978, more than six percent of Louisiana's coastal wetlands had been 
directly converted to open water or spoil through canal dredging alone (Baumann 
and Turner 1990). Indirect losses are estimated to be considerably greater than this 
(Cowan and Turner 1987). 

Pursuant to the Coastal Zone Management Act of 1972 and subsequent State 
legislation, a state-administered Coastal Zone Management Program (CZMP) 
became operational in Louisiana in 1980. This began a new era of public interest and 
involvement in the way coastal wetland areas were managed and devdoped. Data 
presented in Table 3 reflect federal permitting in coastal Louisiana, of which CZMP 
permits are a subset. Over the period of this record, the number of public notices 
advertising work proposed in coastal wetlands declined and the acreage of wetlands 
permitted for dredging and filling decreased by approximately 50 percent. 

The decline in public notices and permitted dredge and fill acreage resulted, in 
part, from a general economic downturn and increased use of general permits. 
However, these decreases also reflect the heightened public concern and enhanced 
regulatory efforts through federal and state permitting programs. An important 
regulatory development has been the increased use of directional drilling by the 
petroleum industry. This allows exploration of new sites from existing canals or 
reduced canal excavation to reach drill sites. The increased cooperation between the 
oil and gas industry and regulatory agencies and the eventual development of a 
state Conservation Plan will help to ensure that wetlands restored at public expense 
will not be destroyed later by permitted activities. 
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Table 3 
Acreage Permitted for Development 

Number of Area Permitted for 
Year Public Notices Dredge and Fill (acres) 

Hartman et al. 1993. 

The potential for restoration has inspired a great deal of applied scientific study 
directed at quantifying and categorizing land loss processes. Much new insight has 
emerged in the past five years, largely as a consequence of research sponsored by the 
agencies that now make up the CWPPRA Task Force; some of that research is 
ongoing. The results of this work; together with project monitoring findings, form 
a credible basis for continued improvement in the design of coastal restoration 
projects. 

CHARACTERIZATION OF WETLANDS LOSS 

REGIONAL LAND LOSS 
The rates at which different parts of the coastal plain are sinking have been 

related to the thickness of sediment deposited during the last 8,000 years, which 
varies across the coastal zone. This sediment has the potential to lose volume by 
dewatering, degassing, and compaction (Penland et al. 1991). During the last 
glaciation, about 20,000 years ago, when sea level was about 400 feet lower than it is 
today, the ancestral Mississippi eroded a deep valley into the underlying Pleistocene 
surface across what is now the coastal zone. When sea level began to rise, the valley 
was gradually filled with sediment, until about 5,000 years ago when sedimentation 
spilled out of the valley across the deltaic plain. Consequently, some parts of the 
deltaic plain are underlain by a massive thickness of Holocene sediment of more 
than 400 feet. The Holocene layer gradually thickens seaward (Frazier 1967). Slow 
seaward growth of the chenier plain on the western end of the state has resulted in a 
much thinner wedge (generally less than 40 feet) of recent deposits over the 
Pleistocene (Gould and McFarlan 1959). 

The rate of sinking and compaction of organic soils and the varied history of 
sediment deposition across the coastal zone means that RSLR also varies. RSLR 
estimates include 0.09 inches per year for regional sea level rise in the Gulf of 
Mexico (Gornitz et al. 1982), and in Louisiana range from a high of 0.51 inches per 
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year in the Atchafalaya and Mississippi deltas to 0.24 inches per year in the chenier 
plain (Ramsey and Moslow 1987). However, other factors can affect RSLR in local 
areas. Basin sediment can move downward along fault lines. There are hundreds 
of "growth faults" in coastal Louisiana, some of which cause displacement at the 
land surface. The downthrown side of these faults is seaward, and unless sediment 
deposition counteracts this displacement, land loss rates may increase on this side of 
the fault, which is thought to be true in the Barataria basin south of Empire. 

The gulf shoreline of Louisiana retreats an average of 13.8 feet per year (U.S. 
Geological Survey 1988). However, some sections prograde as much as 11.2 feet per 
year on average, while other sections retreat at mean rates that are as high as 
50.2 feet per year. Shoreline movement is not a steady process; accelerated erosion 
occurs during and after the passage of major cold fronts, tropical storms, and 
hurricanes (Dingler and Reiss 1991). Field measurements have documented 65 to 
100 feet of coastal erosion during a single 3- to 4day storm. These major storms 
produce a low-relief barrier landscape (Penland et al. 1988,1990). Erosion along gulf 
and bay shorelines has resulted in a 55 percent decrease in the total area of 
Louisiana's barrier islands, and a great deal of lateral and inland migration, between 
1880 and 1988. Isles Dernieres, in the Terrebonne basin, has the highest rate of 
coastal erosion of any Louisiana barrier system. Over the last 100 years the gulf 
shoreline of these islands has retreated northward a distance of 5,390 feet 

Hurricane Andrew struck the Terrebonne and Barataria barrier islands in 1992, 
causing extensive erosion and breaching. Beaches were eroded more than 130 feet 
in two days, and some islands were reduced in area by 30 percent (Stone et al. 1993, 
van Heerden et al. 1993). The destabilized condition of the barrier islands, combined 
with the winter storms of 1992-1993, further accelerated the erosion problem (U.S. 
Geological Survey 1992). 

Patterns of land loss between the 1930's and 1983 have been mapped coast wide 
(Britsch and May 1987), and these maps provide a clear indication that many other 
"hot spots" of loss exist. For most of these sites the cause of loss is so compounded 
that it defies any simple explanation (Leibowitz and Hill 1987). While land has been 
lost along gulf and bay shorelines, far more has disappeared in interior marshes 
many miles inland of the coast (Turner and Rao 1987), as ponds have formed, 
expanded, and coalesced into larger water bodies (Fisk et al. 1936, Reed 1991). 

WETLAND LOSS AS A FUNCTION OF PLANT MORTALITY 
It is important to identify the actual mechanisms through which processes such 

as submergence and the invasion of marine influences affect different plant 
communities. Effective measures to reverse coastal land loss must affect plant 
communities, in their root zone, in such a way as to promote healthy growth and 
reproduction, plant succession, or revegetation of denuded surfaces. 

8 
A positive difference between RSLR (Penland and Ramsey 1991) and the rate of 

marsh accretion (DeLaune et al. 1978, Baumann et al. 1984, Ritchie and McHenry 
1990) implies that sedimentation is not keeping pace with submergence. Accretion 
deficits in excess of 0.1 inch per year result over time in a lowering of the elevation 
of affected wetland surfaces relative to a fixed datum (Baumann et al. 1984, Nyrnan 
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et al. 1993). Even a minute accretion deficit could quickly influence flooding 
duration in Louisiana coastal marshes, which are seldom more than 1 foot above 
mean sea level (Chabreck 1970). Marsh water-level data from a deteriorating salt 
marsh near Cocodrie in the Terrebome basin, for example, show that while high 
and low tides occurred daily, the marsh surface drained infrequently and for short 
periods such that it remained flooded for over 90 percent of an 11-day period of 
record (Cahoon 1992). 

Vertical accretion of wetland soils depends on soil formation from sedimentary 
material of two types: mineral sand, silts, and clays brought in by flood waters or 
winds; and living and dead organic matter produced locally by the plants. In 
Louisiana (Nyman et al. 1990, 1991), organic matter accumulation is frequently more 
important than mineral sediment input to vertical accretion, except during initial 
phases of delta lobe building (van Heerden and Roberts 1988). Increased rates of root 
production, as opposed to above-ground shoot production, appear to be an 
adaptation to increased flooding in salt marsh cordgrass (Spartina alterniflora) and 
wiregrass (S. patens) that can increase the organic component of soil formation 
(Good et al. 1982). Another unique but poorly understood adaptation occurs when 
the living root mat of some fresh marshes actually detaches from the more mineral 
substrate and persists for long periods in a floating condition (Russell 1942). 
However, such adaptations can only occur if conditions are favorable for continued 
plant growth. 

Pezeshki et al. (1992) showed that plants from all Louisiana coastal marsh types 
respond positively to experimental additions of mineral sediment and suggests that 
a certain minimal level of mineral sediment input may be required to maintain 
productivity. The minimal amount of mineral matter required each year by fresh 
marsh communities is about half of that necessary for brackish species and less than 
20 percent of that needed by the salt marsh community (Nyman and DeLaune 1992). 
Because overbank flooding from the Mississippi has been eliminated, most of this 
material is derived from the limited return of Mississippi River discharge back into 
coastal estuaries via tidal passes, from the Atchafalaya sediment plume, and from 
bay bottom sediment reworked and distributed by tidal currents. Although the 
mineral matter may contribute from 50 to 90 percent of the dry weight of a 
Louisiana marsh soil, this denser material typically occupies from 2 to 7 percent of 
the soil volume, most of which is actually pore space within a matrix of living and 
dead plant roots (Nyman et al. 1990). 

It is important to recognize that surface elevation in Louisiana marshes is 
controlled far more by soil volume than by its composition and that the formation 
of soil mass and structure is largely regulated in place by the plants themselves. 
Accretion deficits in Louisiana coastal marshes are caused primarily by inadequate 
organic matter accumulation (Nyman et al. 1993). The organic matter content of the 
soils supporting fresh, brackish, and salt marsh communities, in contrast to the 
mineral content, is similar. Inadequate organic matter accumulation results from a 
shift in the balance between plant production of organic mass, particularly below 
ground, that adds to the soil organic matter stock, and removal via conversion to 
carbon dioxide and other gases through decomposition. Any environmental change 
that lowers productivity or increases the rate of organic matter removal increases 
the vertical accretion deficit. 
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Decomposition is more vigorous in the fresh marsh than in the salt marsh and 
is slowest in the brackish marsh (Smith et al. 1983). As a result, to add enough 
organic matter to the marsh substrate to maintain position with respect to RSLR, 
fresh marsh plants must contribute about twice the amount of organic matter each 
year to the substrate than is true for brackish marshes, and the salt marshes fall in 
the middle (Nyman et al. 1990). Processes other than decomposition also can 
remove organic matter and may be locally important. These include lateral erosion 
of wetland margins due to waves and currents (Gagliano and Wicker 1989), deep 
burns of marshes during drought periods, and the direct consumption of below- 
ground root material by nutria, muskrats, and geese that can occur at times when 
population pressures are severe (O'Neill 1949). 

An "eat-out" is a condition that occurs in the marsh when muskrats or nutria 
have populated an area to the extent of completely consuming the existing 
vegetation, including the root system which binds the organic soils (O'Neill 1949). 
Eatouts can be divided into 3 stages: initial, secondary, and final. Recovery of 
vegetation is dependent on the presence of other stressors, but is not well 
understood. During the 1970's and 1980's, much greater recognition of wetlands loss 
led some researchers to conclude that peak populations of muskrats during the 
1940's and nutria during the 1960's likely played a major role in the breakup of some 
interior brackish marshes in coastal Louisiana. 

At a Nutria and Muskrat Management Symposium held in October 1992, it was 
demonstrated that nutria and muskrat herbivory (particularly nutria) has produced 
substantial adverse economic and environmental impacts. Researchers with the 
Louisiana Department of Wildlife and Fisheries, United States Fish and Wildlife 
Service, and Louisiana State University (LSU) indicated that the impact of nutria 
herbivory is likely having a very significant detrimental effect on coastal vegetation 
(Conference Summary 1992. Proc. Nutria and Muskrat Management Symposium). 
These effects are thought to be particularly significant in marshes already stressed by 
submergence. 

linitv. and Sulfide Effects on Plant P . . Submer~ence. - Sa roductivu 
While all wetland plants are adapted to grow in flooded soils, prolonged 

flooding negatively affects the productivity of many Louisiana swamp, brackish 
marsh, and salt marsh species to varying degrees. Plants must use more energy to 
obtain nutrients and respire toxins when the oxygen content of the soils drops 
because of prolonged flooding (Gosselink et al. 1977, DeLaune et al. 1979). Most 
existing information is available for salt (Spartina altemiflora) and brackish (S. 
patens) marsh species (Kirby and Gosselink 1976, Hopkinson et al. 1978, 
Mendelssohn et al. 1981, DeLaune et al. 1983, Mendelssohn and McKee 1988, Nyman 
et al. 1993) and swamp tree species (Kozlowski and Pallardy 1979, Pezeshki and 
Chambers 1985, 1986). Less information is available on fresh marsh species, but the 
negative response to flooding appears much less severe (Crawford and Tyler 1969, 
McKee and Mendelssohn 1989). 

Sudden increases in salinity in waters flooding fresh marshes can result in 
vegetative die-back (Pezeshki et al. 1987). Brackish and salt marshes contain salt 
tolerant plant species with salt-excreting organs to make them better able to adjust to 
salinity increases (Mendelssohn and Marcellus 1976). Salt tolerant plant 
communities have encroached into historically fresh and intermediate marsh zones 
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in many of the inland reaches of Louisiana's estuarine basins over the past 50 years 
(Chabreck and Linscombe 1982). 

Increased salinity levels are often an important factor contributing to fresh 
marsh loss in areas adjacent to deep navigation channels or in impounded areas 
flooded by storm-driven seawater. It appears that sulfate, another constituent of 
seawater, may be at least as important as the salt itself in inducing toxicity in fresh 
marshes and reducing productivity in brackish and saline marshes when prolonged 
flooding results in oxygen-depleted soils. Such conditions can result in significant 
soil accumulation of free hydrogen sulfide (DeLaune et al. 1983) as well as root 
oxygen deficiencies (Mendelssohn et al. 1981). These factors can reduce nutrient 
uptake (Howes et al. 1986), growth, and productivity (Mendelssohn and McKee 
1988). The iron associated with mineral sediment found in greater abundance in 
brackish and salt marsh soils can precipitate sulfides and reduce their concentrations 
below toxic levels for these marshes (Buresh et al. 1980). 

When fresh marsh is killed by the toxic effects of salt or sulfide, it will be 
converted to open water if succession to salt marsh species is unsuccessful. This 
may happen if the soil surface elevation drops below the lower limit at which more 
salt- and sulfide-tolerant plants can live (Sasser 1977), if the mineral content of the 
soil is insufficient to support these species (Nyman and Delaune 1991), or if the soil 
is lost to erosion because of the lack of vegetation. 

When the plants of any marsh type die, for any reason, the subsequent rapid 
decomposition of the root mass can result in a reduction in soil strength and a 
substantial collapse of the soil volume. Such collapses have been observed to result 
in a soil volume decrease that leads to a surface lowering of up to four inches. For 
marshes experiencing a RSLR about 0.5 inches per year, the amount of organic 
matter required to be returned to the soil each year just to maintain elevation begins 
to approach the limits for annual below-ground plant production (Nyman et al. 
1993). Hydrologic changes by humans or nature that affect the sedimentation 
regime, freshwater supply or depth, and duration of flooding experienced by a 
marsh plant community influence its ability to flourish in a subsiding landscape 
(Stevenson et al. 1986, Reed 1991). Those effects may be manifested in the succession 
of one plant community to another or, alternatively, in the conversion of land to 
open water. 

MAGNITUDE OF THE PROBLEM: LAND LOSS NUMBERS 

Two parallel mapping efforts have been undertaken to characterize and quantify 
land loss on Louisiana's coastal plain by the USACE (Dunbar et al. 1992) and by the 
FWS and Louisiana Department of Natural Resources (FWS/LDNR). The USACE 
data set is complete for the entire coastal zone and provides land loss information 
for four time intervals (1931-33 to 1956-58,1956-58 to 1974; 1974 to 1983; and 1983 to 
1990). It is mapped at a resolution of 1:62,500, the scale of standard 15-minute 
topographic quadrangle maps. The results of this study are published in Dunbar et 
al. (1992). The FWS/LDNR effort has recently been completed, covering the time 
periods of 1956-1978 and 1978-1990. It provides habitat as well as land-to-water 
change information mapped at a resolution of 1:24,000, the scale of a standard 7.5- 
minute topographic quadrangle map. This mapping covers changes that have 
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occurred since 1956, when the first comprehensive habitat map was prepared 
(Wicker et al. 1981). 

The USACE data set is used for the following discussion because it has been 
published for the entire coastal zone, dates back to 1932, and recently has been 
aggregated by the nine basins used to analyze the Louisiana coast (Dunbar et al. 
1992). The USACE researchers looked for land loss in 8,511 square miles (5,447,000 
acres) of lands identified in an 18,000-square-mile coastal project area, much of 
which is open water. About 70 percent of this land lies in the delta plain, while the 
remainder constitutes the chenier plain. It should be noted that a significant 
portion of the area mapped is not actually wetland but includes developed levee 
ridges and areas ringed by levees within forced drainage districts. In addition, it is 
important to note that the USACE methodology measures gross land loss rather 
than net change in any interval. Open water that is converted to land, as in the 
Atchafalaya Delta, is not registered as a gain, for example. 

The Dunbar et al. (1992) study deserves careful scrutiny because it dates back far 
enough to tell us much about man's role in accelerating land loss. The 1932 imagery 
provides a bench mark of conditions prior to most of the major local alterations that 
humans have made within the coastal plain. Mean annual loss rates, based on an 
average value over the time period of each data set, are shown in Figure 6 for the 
coastal plain as a whole, and for the delta plain and chenier plains separately. 

These curves show that land loss increased for the coastal plain during the 
period between the early 1930's and mid-19701s, rising from 14.6 square miles per 
year (9,000 ac/yr), prior to the late 1950's, to an extreme value of about 42 square 
miles per year (27,000 ac/yr). Annual loss had dropped by 1990 to 25 square miles 
(16,000 ac/yr). Five square miles of loss occur each year in the chenier plain, while 
the delta plain loses about 20 square miles annually. Aggregate land loss for the 
entire coastal plain totalled nearly a million acres during the 60 years of record, at an 
average loss rate of about 27 square miles per year (17,000 ac/yr). Two important 
points emerge from these data. First, it is apparent that the land loss rate has 
dropped coastwide over the past two decades. Second, earlier projections of 
accelerating land loss have not been realized (Gagliano et al. 1981). 

Current land loss rates of approximately 25 square miles per year, though still 
very high, are far lower than earlier extrapolations projecting that annual losses 
would approach 60 square miles annually by the 1990's. This information 
challenges an earlier assumption implicit in those projections. That assumption is 
that land loss is self compounding and perpetuating. Rather, it can now be 
concluded that much land loss occurred relatively quickly in response to within- 
basin alterations occurring in the 1950fs, 1960's, and 1970's, but the effect of these 
impacts has tapered off rather than grown over time. 

The USACE data set has been broken out along the natural hydrologic basin 
boundaries used by the Task Force for planning. Time histories of annual land loss 
for each of the basins are shown in Figure 7. It is apparent that some of the loss 
curves are more peaked than others. This is most pronounced in the Calcasieu- 
Sabine basin, where the peak can be taken to represent very rapid loss associated 
with the compounding impacts of a major navigation project and a devastating 
hurricane occurring within this time step. In the Breton Sound and Teche- 
Vermilion basins, a flatter curve may indicate the more gradual effects of shoreline 
erosion, sediment deprivation, increased marine influences, and subsidence. 
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From the planning perspective, such comparisons can be useful in allocating 
restoration resources. They provide at least a qualitative basis for partitioning the 
recorded and, more importantly, ongoing land loss between local, within-basin 
alterations and those of a more regional nature, associated with the underlying 
geology, subsidence, and sediment supply. 

BACKGROUND LOSS 
One way to separate out various factors affecting land loss rates is to use the loss 

data from the first interval (1932-58) as recommended by Dunbar et al. (1992) to 
provide an estimate of "background" loss. It is important to recognize that this 
background differs significantly from "natural" loss because it includes the regional 
impacts of management of the lower Mississippi River and its distributaries. This 
management began long before the 1930rs, but was systematized with the 
authorization of the Mississippi River and Tributaries project in 1928, and evolved 
rapidly through the 1940's and 1950's. Canal dredging and road building, however, 
did far less damage to the interior hydrology of the basins prior to 1958. About 40 
percent of the canals present in 1978 were dredged prior to 1958 (Turner and Cahoon 
1987). Conversely, most of the disastrous land loss, associated with the wave of 
failed agricultural reclamations, was already complete by 1932 (Harrison and 
Kollmorgen 1947). 

Background land loss, within the subsiding Louisiana coastal plain largely cut 
off from its fluvial supply of mineral sediments, is expected to be at least loosely 
correlated with the initial land area of each basin. Coastal basins with large initial 
land areas have more to lose. Sediment to maintain existing wetlands must be 
derived from the erosion of other lands within the system or generated in place by 
wetland organic production. A plot of mean annual loss rates against basin land 
area during the background period (Figure 8) shows a positive correlation between 
basin land area and mean annual background land loss. This analysis is continued 
for two additional periods. The 1958-74 and 1974-83 data are considered together, 
and the 1983-90 interval is evaluated separately. The 1958-83 period brackets the 
time during which most internal basin alterations occurred. 

Projecting cumulative background loss rates to the present for each of the basins 
and comparing these projections with the actual record provides an estimate of 
"excess" loss for each basin for the 58-year record. The Mississippi and Atchafalaya 
river mouth basins have experienced cumulative losses within 10 percent of the 
loss predicted from the 1932-58 background rates. Excess loss for the other basins 
ranges from a low of 31 percent for the Pontchartrain Basin to a high of 93 percent 
for the Calcasieu-Sabine Basin. The Terrebonne and Mermentau Basins each 
experienced cumulative excess loss of about 60 percent, while the remainder of the 
basins are in the 40-50 percent range. Coastwide, of the approximately 1 million 
acres that have been lost over the past 60 years, 51 percent falls into the "excess" 
category. The chenier plain has experienced proportionally more excess loss (70 
percent) than has the delta plain (42 percent). 

Despite a geological history of dynamic land building and land loss, the 
magnitude of current land loss in the coastal zone of Louisiana is a relatively recent 
phenomenon. These high rates of loss are primarily confined to the past 60 years-- 
the period during which the lower Mississippi River was under human control and 
land building was brought to a halt. It also is a time during which the hydraulic 
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There can be drawbacks to regional-scale projects which work with natural 
processes, because so much human activity is presently dependent on the 
modifications which man has made to the natural ecosystem. Thus, while 
natural sediment diversions are by far the lowest direct-cost technique for 
creating new marshes, such projects may incur significant secondary costs 
because of conflicts in the areas from which the river water is taken (e.g., 
navigation channels) and in the areas where the diversion would put the 
water and sediment (e.g., areas which may contain commercial shellfish 
beds). These are issues to be recognized and addressed in project 
implementation. 

Developing the important large-scale projects, while resolving potential 
conflicts, will require completion of detailed feasibility studies. 

The design of all types of projects, large and small, will be improved over 
time as reliable information is gained from three sources: the monitoring of 
restoration projects already in place or funded for construction; the use of 
CWPPRA projects to demonstrate new techniques for wetlands restoration; 
and research being conducted outside of the CWPPRA. 

There are situations in which the ability to apply ideal solutions is severely 
limited. An example is the Calcasieu/Sabine Basin, where the natural 
hydrologic system has limited sediment resources with which to overcome 
the problems created by the alterations to which it has been subjected. 

This introduction to project types makes clear that there is no one "solution" to- 
the wetlands loss problem in coastal Louisiana; the urgency of the coastwide 
problems requires that restoration work move forward on many tracks at once. The 
remainder of this section briefly describes the wetland restoration techniques which 
were given primary consideration in the CWPPRA planning process, including both 
proven methods (most of which are already being used within the first three 
priority lists) and some of the exciting new ideas which are conceptual at this time. 

For the purposes of discussion, the various techniques have been subdivided 
into two groups: projects which result in the creation of new productive, - 
sustainable wetlands; and projects which enhance or protect existing wetlands. A 
concluding discussion briefly reviews additional project types that address 
significant but unique natural problems. 
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ADVANTAGES OF PROMOTING NATURAL PROCESSES IN COASTAL LOUISIANA 

An emphasis of CWPPRA projects is to increase natural wetlands-building processes by 
increased sedimentation, and by reestablishing the natural flows of water and sediment which 
sustain wetlands health. These are the processes which created the valuable resources 
which now need protection. This approach has a number of advantages. 

1. The forces of nature will be used beneficially. This can result in large gains from a 
relatively small expenditure of effort, thus lower direct costs, especially for maintenance; 
refer to the text for a discussion of secondary costs. 

2. The resulting environment will consist of landforms, ecosystems, and productivity which 
are determined and maintained by the natural flows of energy and materials, and which 
therefore approximate the environment which has provided such a natural bounty to the 
nation. Among other consequences, this means the ecosystem will support natural species 
diversity and thus, in time, the benefits of restoration will be determined by natural 
processes more than by human management decisions. (Note that species distributions may 
be different from those observed at present.) 

3. The approach provides for substantial gain in new wetlands, and maintenance of existing 
wetlands, not simply a reduction in rates of loss. Indeed, this approach recognizes that some 
changes and losses are inevitable, and aims to work with such changes. 
! 

CREATION OF PRODUCTIVE, SUSTAINABLE WETLANDS 

Creation and restoration projects are efforts which build new wetlands acres or 
which build up the land elevation of deteriorated wetlands. These are the projects 
which must be successful in order to offset wetlands losses and replace unavoidable 
losses with new coastal wetlands resources; consequently they are particularly 
critical to the long-term success of any restoration effort. 

Two important examples of creation projects were identified at the beginning of 
this section: diversion of sediment-laden river water into shallow open water, and 
the beneficial disposal of dredged materials. These examples illustrate the 
components of a typical creation project. 

Creation projects begin with a source of sediment. Natural sedkent can 
come from a river, a tidal channel, or longshore currents. Sediments can be 
produced by human action through dredging to cut or maintain navigation 
channels or through dredging specifically for the purpose of wetlands 
creation. 

The sediment must be moved to a location where it can build wetlands. In 
some cases, this is done entirely by nature (as by a longshore current), but 
commonly it is done by relocating a natural process, as by building a structure 
to divert river flows, or by gapping a spoil bank so that water in a channel can 
move into a marsh by overland flow. Where the sediment source is artificial, 
the transportation process usually requires an energy-intensive human action 
such as the pumping of dredged material through a pipeline. 



Finally, the sediment must accumulate in open water until the elevation of 
the solid bottom is raised at least several inches above the water level, or it 
must accrete on an already emergent area. Accumulation can result from 
natural processes, or from modifications to those processes; an example is 
building structures which slow flow so that more sediments drop out. Direct 
deposition by human activity is also possible, as by spraying of dredged 
materialonto a wetland from a specially-equipped barge, a technique which 
can build up the marsh surface while enhancing the existing plants (Cahoon 
and Cowan 1988). 

Combining the many sediment sources, transportation mechanisms, and 
accumulation processes leads to a wide array of creation project types. Describing 
each combination in detail is beyond the scope of this report; however, some 
additional information is provided below, to assist readers in understanding 
subsequent discussions (including those in the basin plans found in Appendices A 
through I). 

SEDIMENT DIVERSIONS 
Sediment diversions restore fluvial processes in the wetland environment. 

Most typically, a levee is cut (and sometimes stabilized) so that some portion of river 
flow can move into the wetlands on the opposite side of the levee. In contrast to 
freshwater diversions, which carry only a dilute load of clay material (see 
subsequent discussion), sediment diversions are focused on capturing flows which 
are laden with the inorganic sediments most effective in building new land. 
Consequently, they also divert large quantities of river water. While this fresh 
water can benefit wetlands by decreasing salinity in the area which receives the 
outflow, the primary purpose of a sediment diversion is to build new land by 
mimicking the natural delta-building and wetland maintenance processes. 

To date, sediment diversion projects constructed in coastal Louisiana are on a 
small scale; most involve cutting of crevasses in the natural levees of the 
Mississippi Delta. One major project, the West Bay Sediment Diversion, was 
included on the CWPPRA first Priority Project List. It is clear that additional 
projects are needed, at least some of which must operate on an unprecedented scale. 
Recent calculations which suggest that the available sediment supply in the 
Mississippi and Atchafalaya rivers is potentially sufficient to maintain all existing 
wetlands in the Deltaic Plain (Templet and Meyer-Arendt 1988, Suhayda et al. 1992, 
Van Heerden 1993). 

Because of the scale at which future sediment diversions may operate, and in 
recognition of possible constraints to such projects (as noted at the beginning of this 
section), it is evident that detailed feasibility studies will be needed to evaluate how 
best to rebuild the Mississippi Delta. Beyond issues associated with any particular 
project, these studies must determine the upper limit to the amount of water and 
sediment which can be diverted from the Mississippi River system without 
significantly affecting navigation channel maintenance, municipal and industrial 
water supplies, and other aspects of human activity, such as commercial and 
recreational fishing. They also must consider the relative cost-effectiveness of 
sediment diversions using the Mississippi River, the Atchafalaya River, Bayou 



LaFourche, and other distributaries; and areas where sediment accumulation would 
produce the greatest benefit. 

SEDIMENT DREDGING 
The Corps of Engineers dredges more than 80 million cubic yards per year in 

coastal Louisiana during channel maintenance operations. In addition, petroleum 
and natural gas access canals are dredged periodically, and new canals continue to be 
excavated, although at a far lower rate than occurred in the past. The volume of 
material moved by this process each year is similar to what is thought to be required 
to maintain all of Louisiana's coastal wetlands on an annual basis (Suhayda et al. 
1992). Thus, the potential exists for a large number of wetland creation and 
maintenance projects to make use of material routinely dredged. 

Dedicated dredging is that which is done explicitly for the purpose of wetlands 
creation or restoration. Two CWPPRA priority list projects presently underway in 
Atchafalaya Bay involve mining material in existing disposal sites or river and bay 
bottoms and placing it in degraded wetlands. A constraint to dedicated dredging 
projects is the transportation cost if the point of sediment need is distant from a 
material borrow site. Demonstration projects can be considered to test techniques 
which would reduce costs of transportation (as well as dredging and placement 
costs). 

Other concepts which are under active consideration include the use of high- 
density slurries, which substantially reduce capital and energy costs per unit of 
material moved (Suhayda et al. 1992), and the use of abandoned oil and gas 
pipelines. Conceptually, these innovations offer the potential for dedicated 
dredging to have regional-scale benefits. Recent proposals have expanded the 
concept of sediment dredging to include innovative sources, such as byproducts of 
human activities; one example now under study is the use of bauxite mill tailings 
("red mud"). 

SEDIMENT CAPTURE PROJECTS 
There are two recognized types of small-scale projects which capture natural 

sediments: terracing and trapping/inducing. These techniques can be most effective 
where a dominant one-directional current carries a high load of suspended 
sediment. Sediment inducers are capable of being applied in conditions where 
multi-directional currents are present. Structures are built to slow thecurrent, or 
make the flow less turbulent, and thereby promote sediment deposition. Structure 
types include: 

terraces built by dredging a bay bottom, so that a network of emergent land is 
built in shallow open water (this also serves to protect the nearby marshes); 

fences, including those built with recycled Christmas trees, which work best 
in a low-energy environment; and 

inducers, subsurface features which reduce turbulence (not yet tried, and 
potentially including anything from artificial reefs to artificial submerged 
vegetation). 



Monitoring of sediment capture projects is an important tool to determine the 
effectiveness of this technique, and to improve project designs. 

D PROTECTION OF EXISTING WETLANDS 

Projects in the "enhance and protect" category act to reduce existing or future 
losses of wetlands, especially where such losses have been accelerated because of 
human activity. Descriptions defining two such projects were given at the 
beginning of this section, one involving hydrologic restoration and the other 
erosion protection. Although many different enhancement and protection 
techniques are available, a broad distinction can be made between projects which are 
directed at natural landforms and those which deal with the human-influenced 
landscape. 

Most natural landforms--such as barrier islands, natural levees, and shorelines-- 
have a positive influence on wetlands. They may promote processes which are 

" important to marsh nourishment, such as retention of sediment-laden fresh water; 
or they may provide natural protection against tidal forces, wave erosion, and other 
processes which are a common direct cause of wetlands loss. Loss of these 
landforms can result from the normal deterioration of an abandoned delta or from 
human activity; in either case, projects which restore the landform can prolong the 
life of adjacent wetlands. Such projects usually include some degree of protection to 
or rebuilding of the landform; this can involve as simple a project as revegetation, 
or an engineered solution using dredged or other materials. 

Many human-built landforms-such as navigation channels, oil and gas canals, 
and flood control levees--have the potential to adversely impact wetlands by 
modifying natural processes, especially flows of fresh water, salt water, sediment, 
and nutrients. Projects typically are directed at restoring some attributes of the 
natural hydrology, or otherwise improving hydrologic conditions, as the following 
examples illustrate. 

The natural introduction of fresh water is important to maintenance of 
healthy wetlands systems, but is often blocked by flood control levees. 
Freshwater diversions and outfall management are project types which 
provide a positive response to this problem by restoring the fluvial processes 
which are important to the estuarine ecosystem. 

An adverse effect of some man-made structures (levees, roads, spoil banks) is 
to block natural flows, or to provide a direct pathway for freshwater drainage 
or saltwater intrusion. The term "hydrologic restoration" is used to refer to 
projects which promote a more natural hydrology by eliminating the 
unnatural blockages and blocking the unnatural drainages. 

Finally, situations exist where water is already impounded in a wetland, or 
where some degree of hydrologic management is considered beneficial. In 
these cases, either active or passive measures may be considered to control 
water levels, enhance vegetation, and achieve other objectives. 

Additional information on the major types of enhancement and protection 
projects is provided here to assist readers in understanding subsequent discussions 
(including those in the basin plan appendices). 



RESTORATION OF BARRIER ISLANDS 
Louisiana's barrier islands form the outer edges of the estuarine system and 

provide important protection to the marshes of the Terrebonne and Barataria basins 
(and, to a lesser degree, those in the Breton and Pontchartrain basins). Their rapid 
loss (in some cases, disappearance is projected within 5 to 7 years) is considered a 
serious threat to the coastal ecosystem. A typical project to restore a barrier island 
involves dedicated dredging to increase island height and width; engineered 
structures which protect or enhance the island may also be considered. Projects to 
restore islands in the Isles Dernieres chain have been included on all three of the 
CWPPRA priority project lists submitted to date. Proposals have been advanced to 
restore the barrier islands on a comprehensive scale, using dredging sediment from 
Ship Shoal, an offshore sand body (Byrnes and Groat 1991). As with major sediment 
diversions, the scale of such a project would require a feasibility study. 

FRESHWATER DIVERSIONS 
Like sediment diversions, freshwater diversions bring natural fluvial processes 

into wetlands. Freshwater diversions usually take water from the upper part of a 
river's flow, using siphons or a levee cut fitted with gates. When water levels are 
high, some portion of the river flow moves through the structure and into wetlands 
on the other side of the levee, thereby mimicking on a small scale the historically 
widespread overbank flow process. Project benefits for these diversions primarily 
focus on the change effected on a salinity regime and the response of the existing 
biological resources to this change. However, because the fine silt and clay portions 
of riverine sediment loads are uniformly distributed throughout the flow, some 
accretion or wetland enhancement results as a secondary benefit of these projects. 

Several freshwater diversions have already been built, and others are in the 
design or detailed planning stage under authorities other than the CWPPRA. 
Completed projects are prominent in the Breton Sound and Barataria basins and 
include the Whites Ditch, LaReussite, and West Point a la Hache siphons, and the 
recently completed, much larger gated structure at Caernarvon, with an 8,000 cfs 
capacity. Planned are the 30,000-cfs Bonnet Card Diversion in the Pontchartrain 
Basin and the 10,650-cfs Davis Pond project in the Barataria Basin. 

OUTFALL MANAGEMENT 
Outfall management projects are used to realize the full benefits from existing 

or authorized freshwater diversions, including diversions such as pump station 
outfalls which normally are operated for water-level control rather than directly for 
wetlands benefit. The Caernarvon Outfall Management project, included on the 
2nd Priority Project List, is an example of this project type. Management involves 
the control of water levels and direction of flow to increase dispersion and retention 
time of fresh water, nutrients, and some sediment in the marsh. Inducing overbank 
flow across the marsh surface, so that any sediments and nutrients present reach 
and are retained in the interior marsh areas, is also accomplished with this 
technique. 



HYDROLOGIC RESTORATION 
The term hydrologic restoration implies changing human-altered drainage 

patterns back toward natural drainage patterns. In the past, this approach has been 
directed largely at preventing saltwater intrusion, but increasingly it is seen as a way 
to correct marsh impoundment problems (Swenson and Turner 1987) in areas 
where soils become so waterlogged that vegetation becomes severely degraded 
(Mendelssohn and McKee 1988). The technique is especially appropriate in 
situations where the human impact on the drainage system is profound or where 
other types of solutions, such as regional sediment diversions, may not be 
practicable. The GlWW to Clovelly project from the first Priority Project List is an 
example of this technique applied over a large area. 

At one end of the scale, specific hydrologic restoration projects can address the 
large navigation channels which connect the Gulf of Mexico with ports far inland, 
and which have allowed salt water to penetrate far into interior wetlands; major 
engineered structures (such as locks or gates) could rectify this problem, especially if 
benefits for hurricane protection can be incorporated to offset their high costs. At 
the other end of the spectrum, hydrologic restoration projects may simply involve 
small-scale measures to block off dredged channels, or the cutting of gaps in spoil 
banks created by dredging of canals. 

HYDROLOGIC MANAGEMENT OF IMPOUNDMENTS 
This technique involves active management of areas which have been 

impounded by levees or other structures. It is similar to the active marsh 
management techniques discussed below. 

MARSH MANAGEMENT 
This technique has been practiced in Louisiana for at least 50 years to manage 

primarily for waterfowl and furbearers, and more recently for wetland protection 
and restoration. A large number of marsh management projects have been 
permitted in the past ten years, and it has been estimated that nearly 500,000 acres 
are currently under management (Knudsen et al. 1985). The technique can result in 
the enclosure of areas of deteriorating marsh. Once contained, the water levels and 
hydrologic regime of the area are manipulated to promote the growth or restoration 
of desired vegetation and wildlife habitat. No matter how management is done, the 
exchange between the impounded area and the larger estuary becomes limited. 

Passive management of water levels relies on weirs and other nonadjustable 
structures to maintain minimum water levels throughout the year. Active marsh 
management uses adjustable structures (such as variable crest weirs, gated culverts, 
and even pumps) and levees to alter water levels on a seasonal basis and to provide 
more overall control. 

EROSION CONTROL 
Some erosion control techniques are applied directly to a shore or bank, while 

others are in open water and aim to alter the waves and currents which cause 
erosion. Either way, consideration must be given to the natural forces which erode, 
transport, and deposit material. Among the project types which have been used in 
Louisiana are the following. 



Rock dikes, pile supported bulkheads, and earthen levees are the most 
common methods to protect fragile marsh soils from wave attack in coastal 
bays. 

A relatively new technique is to use a flexible concrete mat placed on top of 
an earth-fabric (geotextile); this approach is used on banks along relatively 
deep oil and gas canals where there is relatively high energy associated with 
vessel wakes. The approach illustrates how a project which reduces bank 
caving and associated wetland erosion can have additional benefits, in this 
case a reduced need for expensive channel maintenance. 

"Soft" protection to shorelines uses methods such as vegetative planting or 
the spraying of dredged materials to promote a root mat of healthy plants to 
stabilize the soil, decreasing loss due to wave erosion. The most commonly 
used species for erosion control in coastal Louisiana is saltmarsh cordgrass or 
oystergrass (Spartina alternij7ora) which, once established, can withstand 
moderate wave energy and prolonged flooding. In some areas, temporary silt 
screens or wave dampening devices are used to protect the new plants until 
they become established, and protection of newly planted sprigs is sometimes 
necessary to prevent grazing by nutria. The Vegetative Plantings 
Demonstration Project from the first Priority Project List is an example of a 
project to determine which species of marsh grasses have such desirable 
characteristics as accelerated growth and resistance to prolonged flooding or 
high salinity. 

Segmented breakwaters have been constructed along the gulf shoreline of the 
western Chenier Plain, and more are proposed. These are intended to 
stabilize a shoreline by altering wave patterns and inducing deposition of 
coarse beach material behind the breakwater. Other types of structures (dikes, 
subsurface sills, or berms) have been suggested to achieve similar benefits. 

OTHER MANAGEMENT TECHNIOUES 

The toolbox of wetlands restoration techniques just discussed addresses most, 
but not all, of the causes of loss which were reviewed earlier in this report. Two 
examples illustrate other solutions available to the CWPPRA plan. 

The first example is herbivore control. Grazing of marsh vegetation by nutria 
(an introduced species) and muskrat has contributed to the loss of Louisiana's 
coastal wetlands (Linscombe and Kinler 1984, Nyman et al. 1993). Pressure on these 
species from predators is light, and a decline in the worldwide fur market has eased 
pressure from trappers as well. Possible short-term control measures to be 
considered include fences, shooting, poisoning, and bounties. Longer-term 
solutions include actions which promote harvesting for food or fur. A second 
example is projects to enhance flotant marshes. 

Finally, it is worth repeating that while construction of projects is the focus of 
the CWPPRA, it is not the only solution to problems of wetlands loss in coastal 
Louisiana. An important action is the development of appropriate regulatory 
controls, as part of the Louisiana Conse~-vation Plan and as part of the 
environmental programs of federal, state, and local agencies. 



Solutions 

SUMMARY 

Louisiana's restoration ecologists and engineers have a wide range of restoration 
and enhancement techniques at their disposal, and as demonstration projects come 
on line this array of tools will increase. While some of the most promising tools-- 
those which could achieve regional benefits--require detailed planning feasibility 
studies to delineate the best long-term, large-scale restoration projects for 
Louisiana's coastal wetlands, overall the prognosis is good that solutions exist, or 
will be found, to address the Louisiana coastal wetlands loss problem. 

There are many issues involved in the implementation of any of these 
solutions; these -issues are addressed in the Environmental Impact Statement. 



THE RESTORATION PLAN 

The CWPPRA Restoration Plan is based on a combined knowledge of the 
natural processes of the delta and chenier environments, the factors responsible for 
wetlands loss, and the techniques available for restoration, as summarized in 
previous sections of this report. Based on this knowledge, the CWPPRA Task Force 
formulated its planning goals and strategies and applied them to each of nine 
separable hydrologic basins along the Louisiana coast. The resulting basin plans not 
only provide a fit between established project techniques and the problems and 
resources of specific areas, but they also develop new management concepts-some 
using unprecedented regional solutions, others based on potential demonstration of 
innovative technologies. Because many new concepts are proposed, the plan adopts 
a phased approach in which projects that address specific problems continue to be 
built in the short term, while at the same time major steps are taken toward 
implementing the larger scale, higher cost restoration efforts which represent the 
long-term cornerstone of the plan. 

PLANNING GOALS AND STRATEGIES 

Formulation of the comprehensive wetlands restoration plan for coastal 
Louisiana was guided by two basic goals established by the Task Fo~ce early in the 
planning process. Those goals are: 

to sustain the ecological value and economic productivity of the Louisiana 
coastal wetlands; and 

to accomplish this by maintaining and improving critical wetland functions. 

The primary strategy established by the Task Force for meeting those goals is to 
maintain and restore natural processes where feasible. The objective of that strategy 
is to work with, not against, natural processes to promote wetland sustainability. 
Implementation of this strategy will require large-scale projects, especially 
freshwater and sediment diversions, that produce regional wetland benefits; it will 
also require smaller projects aimed at hydrologic and vegetative restoration. A 
supporting strategy will also be implemented, especially in the short term. That 
strategy is to abate wetland losses in situations of critical need or significant 
opportunity, i.e., "keep what we have," and to offset or reverse the remaining losses 
by wetland creation or shoreline protection measures that would result in wetland 
accretion. 

These goals and strategies recognize that numerous constraints make it 
infeasible to restore the Louisiana coast to the natural condition which existed many 
decades ago, and that the Louisiana coast is an extremely dynamic system. Several 
additional principles have guided the restoration planning process thus far, and will 
assume more importance as implementation progresses. Those principles are: 

1. Restoration projects must benefit the communities of Louisiana's coastal 
zone and not reduce their long-term economic viability. Those projects must 
be designed to maintain at least the current level of flood protection and 
transportation infrastructure. Projects that will unavoidably result in 
displacement of facilities and harvest areas for living resources must, to the 



extent practicable, be implemented gradually and include measures to 
minimize or offset unavoidable short-term economic dislocations. 

2. Restoration projects must seek to maintain and enhance the long-term 
biological productivity and biodiversity of Louisiana's coastal systems, which 
provide the primary impetus for restoration. This principle can be achieved 

1 by use of natural processes, or by design of project-specific measures (such as 
provisions for estuarine access through water-control structures). 

The formulation of the comprehensive Restoration Plan utilized a basin-by- 
basin approach. That approach was needed to address the unique set of problems 
and restoration opportunities specific to each of the nine hydrologic basins in coastal 
Louisiana (Plate 1 depicts the nine basins). 

The basin plans formulated during the restoration planning process are visions 
for building projects that establish hydrologic conditions to benefit wetlands on a 
regional scale. Each of the basin plans (which are summarized in the sections to 
follow) is responsive to the overall restoration goals outlined above, within the 
limitations imposed by factors unique to each basin. The typical plan identifies key 
strategies for protecting, creating, restoring, and enhancing wetlands in that basin. 
Those strategies lay the foundation on which wetland protection and restoration 
throughout the basin will be achieved. 

INTEGRATI F BASIN PLANS I REGIONAL ZNslDERAmoNs 
It was recognized early in the planning process that large-scale, regional 

restoration projects that potentially affect multiple coastal basins and the ' management of the Mississippi and Atchafalaya rivers are needed to counter the 
sediment deficit and achieve the goals of the plan. It also became apparent that the 
causes of wetland loss in the Deltaic Plain are different from those in the Chenier 
Plain. Perhaps even more importantly, the types of restoration opportunities 
available in those two regions are significantly different. Even within the Deltaic 
Plain, restoration opportunities within the active deltas of the Mississippi and 
Atchafalaya rivers are different from many of those in the abandoned delta basins. 

As shown in Figure 3 of the Executive Summary, the comprehensive 
restoration strategy advocates a diversity of approaches tailored to problems and 
opportunities across the Louisiana coastal region. Where possible, those approaches 
make use of beneficial natural processes to achieve large-scale wetland creation, and 
to abate losses of existing wetlands by regional restoration of hydrology. 

In the Deltaic Plain, all basin plans recommend strategies to make better use of 
the critically important fresh water and sediments transported by the Mississippi 
and Atchafalaya rivers. Within that region, improved sediment management is 
recommended to enhance wetland creation in the active deltas of those two major 
rivers. Large-scale restoration of hydrology to abate wetland loss is recommended in 
the Pontchartrain, Breton Sound, Barataria, and Terrebonne basins of that region; 
barrier island restoration is a major component of the hydrologic restoration 
strategy in the Barataria and Terrebonne basins. 



The Restoration Plan 

Restoration opportunities in the Chenier Plain are primarily shoreline 
protection, hydrologic and salinity management, marsh creation with material 
removed during maintenance dredging, and some limited freshwater diversion. 
With the exception of possibly modifying the design or operation of the structures 
that control water levels in the Mermentau Basin, the recommended restoration 
strategies primarily address more local, symptomatic problems arising from the 
underlying problems of subsidence, saltwater intrusion, hydrologic modification, 
and scour erosion of fragile marsh soils. A possible sediment source for the 
Mermentau Basin is the coastal mud stream; however, for most of this region a 
long-term sediment source is not available. Therefore, the strategies for that region 
utilize protective projects and localized restoration projects. 

Several smaller-scale approaches to abate wetland losses are common to both 
the Deltaic and Chenier Plain Regions. Examples of such approaches include marsh 
creation with dredged material, marsh management, and protection of natural 
shorelines and the banks of eroding navigation channels. 

Creating marsh with dredged material removed during maintenance of 
navigation channels is recognized as an approach that has great potential for more 
widespread, coast-wide application. Increased use of this approach should be 
facilitated when a Louisiana Department of Natural Resources effort to develop a 
long-term management strategy for ten federally maintained navigation channels is 
completed in June 1994. That strategy will supplement prior interagency disposal 
planning efforts spearheaded by the USACE. 

Table 4 shows the types of solutions utilized in the various basins. In short, the 
plan proposes the building of new wetlands wherever sediment is available, and the 
restoration, protection, and enhancement of existing wetlands wherever such 
actions are needed and practical. 

The topic of interbasin restoration issues was addressed during the restoration 
planning process. The Task Force determined that restoration measures that 
potentially affected more than one basin primarily involved allocation of the 
freshwater and sediment resources of the Mississippi and Atchafalaya rivers among 
basins to achieve optimum wetland benefits. Such allocation will require detailed 
feasibility analysis to determine the amount of fresh water and sediment available 
for diversion, and to compare the merits and constraints associated with each 
potential diversion option. Rational interbasin decisions regarding large-scale 
application of these resources can be made once this information is developed. 

PHASED ELEMENTS OF THE PLAN 
The urgency of the wetland loss problem in coastal Louisiana mandates that 

restoration work move forward along many tracks at once. Recommended smaller- 
scale projects represent a critical first step in a phased process for implementing the 
solutions presented in this plan. Installation of high priority, smaller-scale projects 
(Table 4) will address the short-term strategy of abating losses in areas of critical need 
or opportunity, and offsetting losses via smaller-scale wetland creation measures 



The Restoration Plan 

Table 4 
Distribution of Solutions 

Active Abandoned Chenier 
Major Delta Delta Plain 

Strategies MR AT PO BS BA TE TV ME CS 
Use existing sediment ST ST 

Move sediment to more LT LT 
effective location 

Restore sediment LT LT LT LT LT LT 

Restore and manage 
fresh water 

Restore or construct 
barrier islands 

Preserve or build land 
bridges or natural ridges 

Reduce salinity and tidal ST ST ST ST ST 
scour with structures LT 

Reduce flooding in wetlands ST LT ST 

Protect shorelines ST ST ST ST ST ST ST 

Small-scale,site-specific ST ST ST ST ST ST ST ST ST 
measures 

ST=short-term strategy PO=Pontchartrain AT=Atchafalaya 
LT=long-term strategy BS=Breton Sound , TV=Teche/Vermilion 

MR=Mississippi River Delta ME=Mermentau 
BA=Barataria CS=Calcasieu /Sabine 
TE=Terrebome 

(e.g., small-scale sediment diversions and beneficial use of dredged material). The 
strategy for abatement of losses of existing wetlands places a high priority on 
building projects that will produce regional benefits, especially those that will 
restore natural hydrologic conditions. These initial phase projects will be 
implemented in a manner that does not preclude wetland benefits of planned large- 
scale projects, such as major freshwater and sediment diversions. As with the 
smaller-scale projects, implementation of small-scale demonstration projects to 
apply new technologies or materials can proceed now without the need for detailed 
feasibility studies. 

As can be seen in Table 4, there are numerous strategies in the restoration plan 
which are intended to be executed on a long-term basis. The major freshwater and 
sediment diversion projects recommended for the Deltaic Plain would provide 
long-term solutions to the underlying problems of land loss, subsidence, the 
enlarging tidal prism, and erosion of organic soils. Development of a sediment 
budget for the lower Mississippi River will provide critically needed information for 
feasibility studies of large-scale sediment diversions. An important long-term 
measure, of which a feasibility study is called for in Section 307(b) of the CWPPRA, 
is the potential increase of Mississippi River flows and sediment down the 
Atchafalaya River for land building and wetlands nourishment. The enhanced 
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management of sediments in the Atchafalaya Delta to optimize growth of deltaic 
wetlands is also a long-term measure. The extensive restoration of coastal barrier 
islands and measures to address the encroachment of marine processes, such as 
installing a salinity barrier on the Houma Navigation Canal, are also major long- 
term elements of the plan. 

Detailed feasibility studies will be required to evaluate various diversion 
options. There is a limit to the number of diversions that can be constructed 
without adversely affecting navigation channel maintenance and the freshwater 
supplies of New Orleans and other communities. Similar evaluations will be 
needed for other large-scale restoration proposals. The required studies will address 
a wide range of economic, social, engineering, and environmental factors. Once 
these studies are completed the detailed design and construction of these projects 
can be phased into the restoration effort. 

The State of Louisiana has made the following recommendations to the 
chairman of the Task Force concerning its priorities for feasibility studies: 

Increasing the share of Mississippi River-borne sediments carried 
down the Atchafalaya River; 

Re-establishment of the barrier island systems in the Barataria and 
Terrebonne basins; 

Modifications to major navigation channels to reduce or prevent 
saltwater intrusion into historically fresh or intermediate wetlands, and to 
reallocate flow and sediment for diversions into other areas; and 

Development of a comprehensive Mississippi River diversion plan, to 
include multiple diversions as appropriate. 

The complete text of the recommendation is contained in Exhibit 8. 
Feasibility studies of major restoration projects will be conducted concurrent 

with implementation of the short-term phase. In the meantime, smaller, critically 
needed projects recommended in the basin plans will be implemented to prolong 
the life of the most threatened wetlands until the larger projects are installed and 
more natural hydrologic and sedimentation regimes can be established. 

RESTORATION PLAN BENEFITS 
Current estimates are that another 868,000 acres of Louisiana's coastal wetlands 

will disappear by the year 2040 unless decisive action is taken. The areas where the 
most serious losses will occur are shown in Figure 2 of the Executive Summary. 
Clearly, the loss of such a vast amount of nationally important coastal wetlands 
would have devastating ecological and economic consequences. The restoration 
strategy proposed in this plan forcefully addresses that serious threat in a 
comprehensive manner. Implementation of the projects proposed in this plan 
would have major national benefits. Those benefits include: 

creating, restoring, and protecting nearly 203,000 acres of coastal wetlands over 
the next 20 years, thus reducing projected wetland losses by approximately 65 
percent; 

helping to sustain a nationally important commercial fishery valued at 
$1 billion per year, supporting at least 50,000 jobs in Louisiana alone; 
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helping to sustain the biodiversity and habitat values of a wetland complex 
that supports nationally important concentrations of wildlife; and 

helping to maintain the flood-control and storm-surge-reduction functions of 
the Louisiana coastal wetlands, which play an important role in protecting a 
capital investment of at least $100 billion in infrastructure (e.g., petrochemical 
production; ports and waterways; and commercial and residential 
development). 

MONITORING AND EVALUATION OF THE PLAN 

In accordance with the CWPPRA, the monitoring of projects that are 
constructed in pursuit of this restoration plan must provide: 

1. an "evaluation of the effectiveness of each coastal wetlands restoration 
project in achieving long-term solutions to arresting coastal wetlands loss 
in Louisiana" [Sec. 303 (b)(4)(L)]; and 

2. "a scientific evaluation of the effectiveness of the coastal wetlands 
1 restoration projects carried out under the plan in creating, restoring, 
I protecting and enhancing coastal wetlands in Louisiana" [Sec. 303 (b)(7)]. 
, 
1 Losses to Louisiana coastal wetlands have been the subject of extensive research 

by federal and state agencies, universities, and individual scientists and scholars. 
The CWPPRA Task Force has used information from that research to guide its 
planning and, in the process, became familiar with what is known--and not 
known--about the design and functioning of wetland restoration projects. Two facts 
became evident: (1) enough is known about the restoration of wetlands to enable 
the Task Force to select projects with a very high probability of achieving the 
anticipated short term benefits; and (2) much more needs to be learned about the 
optimum design of some projects, the efficacy of some large scale projects, and the 
appropriate mix of projects in various basins. In short, the appropriate immediate 
restorative measures can be clearly defined and applied, but, in the process, 
information needed to improve any subsequent efforts must be generated. - 

To achieve these requirements, the Monitoring Work Group of the Task Force 
developed a set of standardized monitoring procedures and established a 
monitoring program to implement the procedures. The monitoring plan is 
provided in Exhibit 5. It stimulates a continuous return of information at several 
levels by: (1) suggesting modifications to features or operations of already 
constructed CWPPRA projects to achieve better results, (2) guiding the selection of 
projects recommended for construction to achieve a project mix better suited for the 
conditions in each basin, and (3) stimulating research and studies on new 
technologies and approaches to wetlands restoration. This procedure provides the 
means to measure success on a project-by-project basis, and thus to ensure the 
overall success of the restoration plan. 
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SOCIOECONOMIC 

Although fisheries in south Louisiana will benefit overall, on a small-scale 
some parts of the fishery economy will be adversely impacted by certain projects 
such as freshwater and sediment diversions, marsh creation, hydrologic restoration, 
and marsh management. 

Freshwater and sediment diversions from the Mississippi River will 
undoubtedly result in the forced relocation of some oyster resources, as oysters 
thrive only within a relatively narrow salinity range with an optimum near 15 ppt 
(parts per thousand) and cannot tolerate smothering from heavy sedimentation 
resulting from sediment diversion and wetland creation projects. Displacement of 
some oyster populations seaward is a possibility, rendering some existing oyster 
leases unworkable and forcing their relocation seaward. However, the overall effect 
of such restoration projects will be increased oyster fishery habitat. These impacts 
are expected to primarily affect the oyster industry in the Breton Sound, Barataria, 
and (possibly) Pontchartrain basins. 

River diversions will impact other fisheries by reducing salinities in spawning 
and nursery grounds. These spawning and nursery grounds will not be lost, but will 
also be displaced seaward. The shrimp fishing industry will likely be affected the 
most by these changes, as travel farther south in the estuary to land the catch, or 
relocation of operational bases, will result. Similar effects will occur in the 
recreational spotted sea trout and red drum fisheries, as they relocate to areas where 
they existed historically prior to the saltwater intrusion and channelization in these 
estuaries. 

Another socioeconomic consideration arises in the application of hydrologic 
restoration and marsh management projects. The nature of these projects 
sometimes demands that oilfield canals be plugged and structures installed in the 
marsh in an attempt to recreate the historic hydrologic regime interupted by these 
canals. The principal issues in these cases are the restriction of access for marine 
organisms and loss of navigable access for fishermen. Some restoration projects will 
reduce the present access by oil and gas and other commercial development; 
however, they will not totally eliminate access. Some restoration projects may 
result in continued access by longer routes. Development of hydrologic restoration 
and marsh management plans can provide fisheries and human access to the 
maximum extent possible without compromising the integrity of the plan. 
However, it is important to note that in a majority of cases, human and estuarine 
fisheries access to these marshes was not historically available. 

REAL ESTATE AND LEGAL CONSIDERATIONS 
Procram Application on Private and Public Lands. 

The implementation of an effective coastal wetlands restoration program in 
Louisiana requires working cooperatively with private landowners. Previous 
estimates indicate that approximately 80 percent of the state's coastal wetlands are 
privately owned, with the remaining areas being under ownership and 
management of State and Federal agencies. Historically, most of these areas have 
been devoted primarily to wildlife, fisheries, and recreational uses. However, 
mineral extraction and transportation are major interests throughout the coastal 
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area, while beef production and grazing represent other examples of resource 
management consideration in selected coastal areas. 

The authors of the enabling legislation, both Federal (P.L. 101-646) and State 
(R.S. 49:213.1-.22 and R.S. 49:214.1-.5), recognized the important need for working 
cooperatively with private landowners to address the needs for long-term wetland 
resource protection while minimizing infringements on private property interests 
and rights. 

Historically, the expenditure of federal funding for resource conservation and 
protection programs has included numerous applications on private lands where 
public benefits and improvements have been identified. Such programs, like the 
CWPPRA, recognize the need to provide resource protection, conservation, and 
enhancement measures where they provide the most benefits. The collective 
application of such measures (a project) may be on private or public lands. Many of 
the project benefits may be off-site and contribute to public interests as previously 
discussed. However, the right of public access to private lands included in such 
projects is not a requirement for participation on behalf of cooperating private 
landowners. 

Existing state law [R.S. 49:217.7(E)(2)] specifically addresses the issue of public 
access and provides for the protection of private property rights on private lands 
which may be affected as part of any wetland restoration project funded entirely or 
partially through the Louisiana Wetlands Conservation and Restoration ~ u n d .  Any 
decision to expend state funds for approved state restoration projects on private 
lands is based on the inherent general public benefits such projects provide (benefits 
to fish and wildlife, storm buffering, water quality, etc.). Since this fund is the major 
source of state matching funds for implementation of federally sponsored projects as 
well (CWPPRA), the entire restoration program' effort must properly address private 
property interests and rights. 

The Task Force recognized the need for addressing the sensitive issue of private 
property rights fairly early in the development of the initial priority project lists. 
This is evident in their decisions to require that project easements address only the 
rights necessary to meet the objective of long-term resource protection required in 
Section 303(e) of the act. The Secretary of the Army must ensure that designated 
lead federal agencies comply with this provision through appropriate land rights 
documentation prior to funding specific projects. The existing Task Force policy 
requires that easements provide sufficient language to provide protection for the 
projected life span of the specific project being implemented. 

Public Domain Resources. 
Natural, renewable resources in the public domain (i.e., fish and wildlife) are 

subject to the harvest regulations of the Louisiana Department of Wildlife and 
Fisheries (LDWF), the U.S. Fish and Wildlife Service, and the National Marine 
Fisheries Service, and to the private property laws of the state of Louisiana. This 
does not mean, however, that the public has the inherent right to harvest fish or 
wildlife on private property without permission, nor do private property owners 
have the right to harvest indiscriminately on their property in violation of 
applicable wildlife and fisheries regulations. 

All methods for the harvest of public domain fish and wildlife resources must 
be in accordance with LDWF (Louisiana R.S. 56) and federal regulations. The 
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entrapment of a public domain resource (i.e., coastal migratory fisheries) on private 
land by techniques other than those allowed by the LDWF under normal harvest 
methods is considered illegal. State law also prohibits the placement of nets within 
500 feet of any water control structure to harvest fisheries resources (Louisiana R.S. 
56 subsection 329). 

Public and Private Ownershiv. 
Historic provisions of the Louisiana Civil Code (Articles 450 and 452) specifically 

address the rights of ownership, use, and access of certain waters, water bottoms, 
lakes, rivers, and streams within the state. A recent opinion (No. 92-472) rendered 
by the State Attorney General's Office addresses issues relative to the rights of public 
use and private ownership concerning such water and adjacent land areas as they 
may be affected by state-approved wetland conservation projects. This opinion 
clearly states that Act 451 of 1990 [R.S. 41:213.7(E)(l-2)] "creates no rights in the public 
for use, access or any vested interest in privately owned lands or waters which are 
the subject of wetlands conse1-vation projects, nor does the Act alter or modify 
historic Civil Code law concerning accretion, erosion, dereliction and subsidence." 
With this in mind, it is essential that the participating CWPPRA agencies be 
thoroughly familiar with the applicable state property laws and civil codes. 

INTRODUCTION TO THE BASIN PLAN SUMMARIES 

TERMINOLOGY 
The following sections of this report summarize the restoration plans 

formulated for each of the nine basins in coastal Louisiana. Several key terms used 
in those plans are defined below. 

Objectives are the endpoints toward which efforts to address wetlands problems 
are directed. Key objectives are those considered essential because they address the 
most fundamental causes of wetland losses or have regional impacts. 

Strategies are general approaches to achieve objectives. Key strategies address 
key objectives. 

Alternatives are mutually exclusive courses of action to achieve the same 
objectives. 

Critical projects directly implement a basin's key objectives and strategy. Some 
critical projects are very large (e.g., major diversions); implementation of such 
projects will generally require lengthy planning, along with funding that is beyond 
the current capability of the CWPPRA. Some critical projects are part of an 
integrated subset of smaller projects that collectively achieve a regional impact. 

Supporting projects are those that address more-localized wetland protection 
and restoration needs and opportunities. 

The CWPPRA also provides for demonstration projects to apply new techniques 
or materials for wetland restoration, and to utilize established technologies in new 
ways or different environments. The basin plans contain small demonstration 
projects and may assign priority to those that pave the way for a critical project. 

PROJECT NOMENCLATURE 
The projects evaluated during the planning process were derived from several 

sources, the principal one being the scoping meetings held in October and 
November 1991. Hundreds of problems and proposals came out of those meetings 



(Exhibit 4). To track projects through the screening and evaluation process, each 
project received an identification number proceeded by a two-letter code to identify 
its basin; these codes are shown in Table 5. 

Table 5 
Project Nomenclature 

Svmbol Basin Svmbol Basin 

PO Pontchartrain AT Atchafalaya 
BS Breton Sound TV Teche /Vermilion 
MR Mississippi River Delta ME Mermen tau 
BA Barataria CS Calcasieu/Sabine 
TE Terrebonne 

Projects which are a part of the State's Coastal Wetlands Conservation and 
Restoration Plan use these two letters followed by a number. Projects derived from 
the scoping meetings are identified by a "P" ("public") preceding the two-letter code 
(e.g., PPO-52, PTV-18). 

The plan formulation meetings held from February through May 1992 were an 
additional source of projects. Projects proposed during and after those meetings are 
identified with an " X  (e.g., XTE-41). Many of the "X" projects were formulated by 
the basin teams as they prepared the restoration plans for the various basins. 

Some projects proposed during the planning process are not in a basin plan 
because they are inconsistent with CWPPRA objectives, e.g., a project that would not 
directly benefit wetlands. 

The nine basin plan summaries which follow represent an attempt to condense 
into a manageable form the large volume of material contained in Appendices A 
through I. They provide a very brief outline of the process by which each basin plan 
was developed, using a broad brush to paint a picture of the restoration plan for each 
basin. 



PONTCHARTRAIN BASIN: SUMMARY OF BASIN PLAN 

STUDY AREA 
The 1,700,000-acre Pontchartrain Basin is an abandoned delta generally bounded 

by the Pleistocene Terrace on the north and west, by Chandeleur Sound on the east, 
and by the Mississippi River and the disposal area of the Mississippi River Gulf 
Outlet (MRGO) on the south. Portions of nine parishes lie within the basin: 
Ascension, St. James, St. John the Baptist, St. Charles, Jefferson, Orleans, St. Bernard, 
St. Tammany, and Livingston. The basin is divided into six distinct areas: the 
upper, middle, lower, and Pearl basins, and the Lake Maurepas/Pontchartrain and 
Lake Pontchartrain/Borgne land bridges (Figure PO-1). Approximately 17 percent of 
the land in the basin is in public ownership. 

EXISTING CONDITIONS AND PROBLEMS 
The three large lakes, Maurepas, Pontchartrain, and Borgne cover 55 percent of 

the basin. Lakes Maurepas and Pontchartrain are separated by land bridges of cypress 
swamp and fresh/intermediate marsh. A brackish marsh land bridge separates Lake 
Pontchartrain from Lake Borgne. 

The basin contains 483,390 acres of wetlands, consisting of nearly 38,500 acres of 
fresh marsh, 28,600 acres of intermediate marsh, 116,800 acres of brackish marsh, 
83,900 acres of saline marsh, and 215,600 acres of cypress swamp. Since 1932, more 
than 66,000 acres of marsh have converted to water in the Pontchartrain Basin--over 
22 percent of the marsh that existed in 1932. The primary causes of wetland loss in 
the basin are the interrelated effects of human activities and the estuarine processes 
that began to predominate many hundreds of years ago, as the delta was abandoned. 

The Mississippi River levees significantly limit the input of fresh water, 
sediment, and nutrients into the basin. This reduction in riverine input plays a part 
in the major critical problem in the Pontchartrain Basin--increased salinity. 
Construction of the MRGO, which breaches the natural barrier of the Bayou La 
Loutre ridge and the Pontchartrain/Borgne land bridge, allowed saline waters to 
push farther into the basin. Relative sea level rise of up to 0.96 feet per century 
gives saltier waters greater access to basin wetlands. Mean monthly salinities have 
increased since the construction of the MRGO and other canals. However, these 
mean increases are less than the overall variability in salinity. In recent years, 
salinities have stabilized. The heightened salinity, caused mainly by subsidence, 
stresses wetlands, especially fresh marsh and swamp. 

A second critical problem, occurring in the lower basin, is the erosion along the 
MRGO caused by ship-induced waves. The channel's north bank continues to 
eroding at a rate of 15 feet per year. This mechanism has resulted in the direct loss 
of over 1,700 acres of marsh since 1968. 

The third critical problem is the potential loss of the Pontchartrain/Borgne and 
the Pontchartrain/Maurepas land bridges where wetland soils are especially 
vulnerable to erosion. Since 1932, approximately 24 percent of the 
Pontchartrain/Borgne Land Bridge has been lost to estuarine processes such as 
severe shoreline retreat and rapid tidal fluctuations, and the loss rate is increasing. 
During the same time, 17 percent of the Pontchartrain/Maurepas Land Bridge 
marshes disappeared due to subsidence and spikes in lake salinity. In addition, from 
1968 to 1988,32 percent of the cypress swamp on this land bridge either converted to 
marsh or became open water. These land bridges prevent estuarine processes, such 
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as increased salinities and tidal scour, from pushing further into the middle and 
upper basins. If these buffers are not preserved, the land loss rates around Lakes 
Pontchartrain and Maurepas will increase dramatically. 

The fourth critical problem is that several marshes in the basin are vulnerable 
to rapid loss if adequate protection is not provided soon. Examples of theses areas 
are: marshes adjacent to lakes and bays where if the narrow rim of shore is lost, 
interior erosion will increase dramatically; the perched fresh marsh on the MRGO 
disposal area which will drain and revegetate with shrub unless the back levee dikes 
are repaired; and near Bayou St. Malo, where unless canals are plugged, rapid water 
level fluctuations and salinity intrusion into adjacent marshes will continue. 

Site specific problems of shoreline erosion, poor drainage, salinity stress, and 
herbivory are apparent throughout the basin. Solving these problems is important, 
but less urgent than solving the four critical problems described above. 

EUTURE WITHOUT-PROJECT CONDITIONS 
If nothing is done, and marsh loss continues at the pace set from 19741990, 

another 62,400 acres, or 23 percent of the basin's existing marshes, would be lost by 
the year 2040, as displayed in Table PO-1. If no action is taken, 69,400 acres of swamp, 
32 percent of the basin's existing swamp, would be converted to marsh or open 
water by 2040. This does not include the possible loss of the upper basin swamps. 
As the land bridges are lost, estuarine processes would push farther into the basin 
and erosion rates would increase. The middle basin would be a lake surrounded by 
shallow ponds where marshes once existed. The lower basin marshes would be a 
tattered remnant of what exists today. Fewer fish and shellfish would be available 
for commercial or recreational fishermen. Vast'marshes for wintering ducks would 
no longer exist. The emerging ecotourism industry would be hindered, and storm 
surge protection would be lost as lakes and bays inched closer to levees and roads. 

Table P a l  
Projected Marsh and Swamp Loss 

Projected Loss in 20 years Projected loss in 50 years 

Subbasin (Acres) (Percent) (Acres) (Percent) 

Upper Basin 
Swamp 0 0 0 0 

Pontchartrain/Maurepas Land Bridge 
Swamp 23,200 38 58,000 95 
Marsh 1,320 6 3,300 15 

Middle Basin 
Swamp 9,600 62 11,400 74 
Marsh 3,800 12 9,500 30 

Pontchartrain/Borgne Land Bridge 
Marsh 4,560 10 11,400 30 

Lower Basin 
Marsh 

Pearl River Basin 
Marsh 

Total Swamp Loss 32,800 15 69,400 32 
Total Marsh Loss 24,960 9 62,400 23 

64 
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BASIN PLAN 
The main strategies of the basin plan are shown in Figure PO-2. Restoration of 

riverine input into the basin via freshwater diversion from the Mississippi River 
through the Bonnet Carrb Spillway solves the first critical problem, salinity. This is 
preferred to the strategy of a navigable gate in the MRGO because the diversion has 
the added benefit of restoring fluvial input and is less costly overall and on a 
per-acre basis. The project is already authorized and need not be funded under the 
CWPPRA. An outfall management plan for the diversion is critical. Construction 
of a rock dike on the north bank of the MRGO and the beneficial use of all the 
material dredged for the MRGO would stop erosion, addressing the second critical 
problem, and create large amounts of marsh. The diversion at the Bonnet Can6 
Spillway and bank protection with marsh creation along the MRGO are critical 
projects. 

Additional short-term projects include the following. 
Preservation of the land bridges through shoreline protection, hydrologic 

restoration, and marsh management solves the third critical problem. Various 
critical projects reduce future marsh loss rates and prevent estuarine processes 
from pushing farther into Lakes Pontchartrain and Maurepas. 

Preservation of the several marshes in the basin which are immediately 
vulnerable to loss is crucial to resolving the fourth critical problem. Projects 
which protect shorelines in several critical areas, preserve the fresh marshes on 
the MRGO disposal area, and retain the brackish marshes in the St. Malo area all 
require quick implementation. 

Several site specific areas of loss are scattered throughout the basin. Small- 
scale measures to preserve, restore, and enhance these marshes and swamps are 
important. These supporting projects should be considered once the more 
critical projects are in place. 
In the long term, getting more fresh water and nutrients into the basin is critical. 

Five small-scale freshwater diversions into swamps and marshes of the basin are 
proposed. First, however, a study on the sediment and water budget for the 
Mississippi River must be completed. 

Going beyond these diversions to achieve no net loss of wetlands in the 
long term depends on cost-effective importation of sediment either by diversions or 
by dedicated dredging with dispersal by barging or pipelines. This critical long-term 
strategy could significantly reduce wetland loss in the basin, but it is very costly at 
this time. 

Creation of artificial barrier islands could preserve the outer saline marshes. 
Although expensive, it is defined as critical and retained in the selected plan for 
possible implementation in the long term. Studies are planned on methods to 
reduce the cost of construction and to better evaluate benefits to interior marshes. If 
costs can be reduced and benefits increased, priority for implementing this strategy 
will increase. 

The selected plan uses a combination of measures to achieve basin objectives. 
Projects accounting for the majority of the acres preserved or created are distributed 
in the following manner: hydrologic restoration (27 percent), freshwater 
diversion/outfall management (28 percent), shoreline protection (24 percent), and 
marsh creation (18 percent). 
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In summary, the short-term portion of the basin plan consists of the freshwater 
diversion at the Bonnet Card Spillway and bank protection and marsh creation 
along the MRGO complemented by the preservation of the land bridges, critical 
areas, and other wetlands using numerous hydrologic restoration, marsh creation, 
and shoreline protection projects. The long-term portion of the plan, necessary to 
achieve a no net loss of wetlands, consists of additional freshwater diversions, 
sediment import, and the creation of barrier islands. 

Projects included in the Pontchartrain Basin Plan are listed in Table PO-2. The 
table provides the classification (e.g., critical, supportive, demonstration), estimated 
benefits and costs, and status of these projects. A complete listing of all the projects 
proposed for the.Pontchartrain Basin can be found in Appendix A, Table 8. More 
detailed information on each project is also included in Appendix A. 

COSTS AND BENEFITS 
An expenditure of $132,738,000 on short-term projects and $72,000,000 on 

construction and 20 years of maintenance of the Bonnet Carr6 Freshwater Diversion 
will create or preserve 17,320 acres of marsh and 3,600 acres of swamp and thus 
prevent 69 percent of the marsh loss and 7 percent of the swamp loss in the 
Pontchartrain Basin (see Table PO-3). 

As shown in the table, short-term projects prevent 83 to 92 percent of the future 
marsh loss on the land bridges and achieve no net loss of marsh in the middle 
basin. However the plan prevents only 44 percent of the marsh loss in the lower 
basin. Clearly, additional long-term efforts are needed to preserve these eroding 
marshes. Construction of the artificial barrier islands prevents the loss of an 
additional 33 percent of the lower basin. However, the cost of barrier island 
creation, using present technology, is an additional $600 million. Long-term 
sediment import projects are essential in achieving no net loss in the lower basin. 
Sediment import into the upper basin is necessary to begin to preserve its cypress 
swamps. The cost of these sediment import projects is unknown. Thus, complete 
restoration of the upper and lower basins requires investigation of cost effective 
techniques to build barrier islands and import sediment. 
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Table PO2 (Continued) 
Sumauy of Ponbhltmin Buin PnjeCb 

Manh =-"P Cost Per 
Priority AwCreated, AarsCreated, Net Estimated kefited 

Mi P m W  List Protected,or Roterted,or Benefited Coat Anr 
No. Project Name Type Project Restold R a t o l d  Appr (9 ($/Ad Camment 

Critical Pmjech LoneTenn 
-27 Tchefuncte F d w a t e r  Divdon, West FD 
PPO-28 Tchefuncte Fmhwater Divaion, East FD 
XP<W Uppcr/Middle Buin Sediment Pumping SD 
X M  Ti&w F d w a t e r  Divaion FD 
XFQ46 Artificial Barrier Is onSalineMamh Fringe BI 
XP085 &you Muuhc Diversion FD 
W089 Blind River Frahwabr Diversion FD 
XPD90 Sediment input Lower Bain MC 

Supportin8 R o w  ShorCTerm 
PO7 North Shore Wetlands ST 22 1 3 3  488,000 400 

Violet Outfall M a n a p e n t  
Lk Borgnc SP, R a t o r  Point 
Lk Borgnc SP, East of S h d  Beach 
Lk B o q p  SP, Point au MarchMuchctta 
Lk Borgnc SP, South of Malheureaux Pt 
Eden lsla Fast Mush Restontion 
La Branche Muah crrption, b i t  
Tchefuncte ~ u s h  shore ~otection 
B CXnchuba Mush Shom Protection 
Indian Beach hhmh Creation 
Amite River Diversion Canal W Mod 
Tennasec W l h m  Cuul Bank Mod 
Hope Canal W Modification 
Lk Mamepas SP, Mouth of Blind River 
MRW IK, (Material From %P to Jetties) 
Bicnvenue M a d  
Lower Pearl B d n  Sediment Trapping 
Fonhinbleau Shore Protection 
Point Phtt Sediment Trapping 

HR PPU 
SP 
SP 
SP 
SP 
HM, MC 
MC 
SP 
SP 
MC 
SP 
HR 
HR 
SP 
MC 
Oh4, MC 
ST 
SP 
ST 

Feasibility study of water and sediment first 

1 m  
4,600 
4 j o o  
8,700 

125w 
5,900 Cost does not include land purchase 

lZmo 
5,600 

11,900 
l3WO 
900 

22w 
1,000 

15,000 

XWM M ~ontrhartrain ~ r & i  ST -- 
Subtotal: Supporting P r o m  Short-Term 2890 620 14790 XP30,000 



Table PO2 (Continucd) 
SummUyofPontchuhrin BwinProjecb 

Priority Amr Created, A-c&~, Net Estimated Benefited 
hoioa List Proktd,or  Rotccted,or Benefited Cost Acre 

No. PrtjectName Type Ptvject Retored Restored Ama (I) ($/Ad Comment 
Supportiq P m j j  LoneTam 

P-17 Amite/P&te Amite Swamp Restoration HR 
G~WW ~ank  ~hb .  ~igole t ro  MRGO 
North Shore Maoh Rest w/ hrdged Mat 
Asauion Pahh Swamp Restoration 
S t  James/% John Swamp Restoration 
B Sauvagc NWR Hyd Rest, 1-10 to Lake 
MRGO Bu Wetland creation 
StBemaIdBradJshMush 
Pontchatoula Manh 
GlWW Northern Marsh, Chld to Rigoleb 
Tangipahoa/&dico M a d  
Jones Yand Manh 
Pearl River Mush 

SP 
MC 
HR 
HR 
HM 
MC 
HR 
HR 
HR 
HR 
HR 
FD, HR 

Demonshtion Projecb 
P f O n  N.O. Eat, Marsh Creation for Stormwater MC 
WO-25 BayouStJohnCraakd, VP 
PPD;)( B o n k 1  Canal, Mush Creation Stcrmwater MC 
W 0 1 7  Amite R Div Canal Bank Modification HR 
-92 Shadine Protrdion Demonshtion Methods SP 
-93 N.O. Eat  Manh Creation W/ Bioeolidr MC 

Defferred Prop 
POlb Violet Siphon Edargement 
W S  SE Lake Maumpas Wedan& 
W 1 2  la Branch Wetland Management, West 
P P W  Port Lwis Hydrologic Restoration 
P M  Dun- Canal, Marsh Creation Stormwater 
XF'O-49 Tangipahoa Swamp Hydrologic Rest 
XW56b SBlbmokSill 
XP065 Artificialoyster Reeh 

Cawider after Po9a 
Defer until cost & Benefib are known 
Defer until cost & Benefib are known 
Landowner not interesed 
Defer until other stomwater demo's done 
Defer until Bonnet Carre benefib are realized 

Defer until results of similar demo's known 

-- 
TOM Pontdurham Basin 15,760 1,150 36M l3ZWpoO lndudes Short-Term Prow Only 
Total Ponkhartrain Barin with Bonnet Cane Freshwater Diversion 17,320 3 ~ 1 0  43,470 2aWW Includes Short-Tem Phjecb and Bonnet Carre 

BI Barrier Island Restoration MC Mush Chation SP Shorelime or Bank Protection 

ED Frahwater Divesion MM Mush M a ~ p e n t  fl Sediment Trapping 

HM Hydrologic Manapnent of Impoundmenb OM Outfall Management VP Vegetative Planting 

HR Hydrologic Ratoration SD Scdiment Divemion 

' TOM cost and benefits for the basin plan indude only Cliticd Short-Tcnn h o p  and Supporting Sholt-h7Il Roj- 
Total cost a d  benefits indude only Critiul ShorbTerm. Supporting Short-Term, and the Bonnet Carre Freshwater Diversion p r o w  



Table PO-3. Results of Short Term Projects and Bonnet Carre Diversion 

CWPPRA CWPPRA CWPPRA Bon. Carre Bon. Carre Bon. Carre Total plan Total plan Total plan Total plan 
Net Acres Net Acres Estimated Net Acres Net Acres Estimated Net Acres Net Acres Percent Percent 

Marsh Swamp Cost Marsh Swamp Cost Marsh Swamp Marsh Swamp 
Created/ Created/ x $(1000) Created/ Created/ x $(1000) Created/ Created/ Loss Loss 

Area Preserved Preserved Preserved Preserved Preserved Prevented Prevented 

Upper Basin 10 620 2,188 0 0 0 0 620 0 3 

PontchFlauc Land Bridge 970 230 13,597 130 1960 37,520 1 100 2,190 83 9 

,u Middle Basin 5,110 300 42,592 420 490 16.500 5530 790 145 8 

PontcWrgne Land Bridge 3,790 0 11,828 420 0 7,480 4210 0 92 0 

Lower Basin 5,830 0 61,873 600 0 10,500 6430 0 44 0 

Pearl Basin 60 0 660 0 0 0 60 0 9 0 

Total 15,770 1,150 132,738 1,570 2,450 72,000 17,330 3,600 69 7 

* Bonnet Carre Diversion benefits and costs were estimated for 20 years 
to be comparable to W P R A  acres and costs. 
The 4,000 acres and $72,000,000 were dismbuted to the land bridges, 
the middle basin, and the lower basin. 



BRETON SOUND BASIN: SUMMARY OF BASIN PLAN 

STUDY AREA 
The Breton Sound Basin encompasses approximately 676,400 acres, of which 184,100 

acres are wetlands. It is bounded on the west by the Mississippi River, on the north by 
Bayou La Loutre, on the east by the south bank of the Mississippi River Gulf Outlet 
(MRGO), 'and on the south by Baptiste Collette Bayou and Breton Island (Figure BS-1). 
The basin includes portions of Plaquemine and St. Bernard parishes. It consists of 
approximately 51,300 acres of public land, equaling 28 percent of the total lands within 
the basin. 

EXISTING CONDITIONS AND PROBLEMS 
The Breton Sound Basin is the remnant of a Mississippi River delta lobe, the 

abandoned St. Bernard Delta. The principal hydrologic features of the Breton Sound 
Basin include the Mississippi River and its natural levee ridges; the flood protection 
levee; the MRGO south disposal bank; Bayou Terre aux Boeufs and River aux 
Chenes (abandoned delta distributaries); and the freshwater diversions at 
Caernarvon, White's Ditch, Bohemia, and Bayou Lamoque. 

The natural processes of subsidence, saltwater intrusion, and erosion of 
wetlands, and the human effects of river levee construction and the oil and gas 
industry, have caused major impacts to the Breton Sound Basin in recent decades. 
The two major wetland problems resulting from the natural processes and human 
intervention in this basin are sediment deprivation and saltwater intrusion. 

Historically, the basin was flushed with large quantities of fresh water and 
sediments annually during the spring. Marine waters would then rise and enter the 
basin during the late summer and early fall months and would be flushed out the 
following spring. In the early 1930'~~ flood protection levees were raised along the 
Mississippi River as far south as Bohemia in the Breton Sound Basin. This 
prevented the annual input of fresh water, nutrients, and sediment that nourished 
the wetlands and combatted saltwater intrusion. 

Between 1940 and 1970,12.9 square miles (8,256 acres) of canals were dredged 
across and between the abandoned distributary ridges that run from the river to the 
outer fringes of the marsh (Gagliano et al., 1970). This has allowed channelized 
outflow of fresh water and increased tidal flux. 

The combination of natural processes and human intervention has allowed salt 
water to enter close to the head of the basin. Much of the fresh and intermediate 
marsh that occurred in the upper basin earlier in this century has either converted 
to more saline habitats or has become open water as a result of sediment and 
nutrient deprivation brought about by the construction of flood protection levees 
and saltwater intrusion caused by the dredging of oil and gas access canals through 
and between the natural distributary ridges. 
Subsidence combined with sediment and nutrient deprivation has contributed 
greatly to the marsh loss in the upper and middle basin and even more greatly in 
the Bohemia Subbasin. The subsidence rate ranges from 0.6 feet per century in the 
upper portion of the basin to 4 feet per century in the lower portion. The effect of 
subsidence is very apparent in the area south of Bohemia, which was created by 
alluvial deposits of the Mississippi River less than 1,000 years ago. Large areas of 
wetlands flanking the Mississippi River in this area have subsided and are 
continuing to subside and convert to open water. Periodic overbank flows from the 





Breton Sound Basin: Summary of Basin Plan 

Mississippi River occur in this area, and some wetlands immediately adjacent to the 
river are being maintained by this input of sediments and fresh water. 

A significant cause of wetland loss in the Breton Sound Basin is erosion of 
shorelines by wind-wave adion. Along the shoreline of the outer marshes and 
around the perimeter of the larger bays, erosion rates of 5 to 10 feet per year are 
common. These high rates occur in the fringe marshes because the Breton barrier 
islands are so far offshore that they offer little protection to the estuary behind them. 

RTTURE WITHOUT-PROJECT CONDITIONS 
Table BS-1 shows the losses estimated over the next 20 and 50 years based on 

1974-1990 loss rates from Table 2. 

Table BS-I 
Projected Marsh Loss 

Projected Loss in 20 years Projected Loss in 50 years 
Subbasin (Acres) (Percent) (Acres) (Percent) 

River aux C henes 500 2 1,230 4 

Caernarvon 5,100 7 12,760 16 
St. Bernard 2,300 6 5,760 14 
Bohemia 5,480 16 13,720 41 

Total 13,380 7.3 33,470 18.2 
The effects of the Caernarvon Freshwater Diversion Structure, which is expected to preserve 320 acres 
per year for 50 years or 16,000 acres, are reflected in the losses f o h e  ~retdn Sound Basin. 

Marsh loss will continue in the upper and middle parts of the basin where 
sediments from the Caernarvon structure are insufficient to offset impoundment 
and sediment deprivation. The marshes in the lower basin will continue to 
deteriorate from wind-generated wave action and tidal scour, following the general 
abandoned delta break-up process. Marshes south of Bohemia will continue to 
subside, erode, and convert to open water except for those areas nearesi the river, 
which will be maintained by periodic overbank flow. 

The economies of communities in the basin are largely based upon oil and gas 
and renewable biological resources. Fishery harvests have increased, largely due to 
increased numbers of harvesters, each of which is harvesting less per man-hour 
than was harvested ten years ago. 

BASIN PLAN 
The selected plan (Figure BS-2) provides a balanced approach to create, restore, 

protect, and enhance wetlands through the optimization of the available resources 
afforded the basin. Management and restoration of fluvial input form the 
foundation of the selected plan. In the short term, management of the Caernarvon 
Freshwater Diversion Structure's outfall along with outfall management of White's 
Ditch, Bohemia, and Bayou Lamoque Freshwater Diversions is vital to the 



restoration of this basin because such projects will help to maintain and restore the 
hydrology of the basin. Also, in the short term, construction of a small-scale 
controlled sediment diversion at Grand Bay and the restoration of overbank flow at 
Olga will create and nourish marsh through sediment transport. 

Restoration of fluvial input to the basin through the construction of a 20,000-ds 
sediment diversion, tentatively at Bohemia, is the core of the long-term strategy to 
restore the basin. A feasibility study is necessary to determine the optimum location 
for such a diversion. In support of the long-term strategies, construction of interior 
barriers and the restoration of natural ridges will help to restore the natural 
compartmentalized hydrology within the basin. 

Projects seleited for inclusion in the Breton Sound Basin plan are listed in Table 
BS-2. The table indicates project type; classification (i.e., critical, supporting); project 
status; acres created, restored, or protected; net benefited acres; cost per benefited acre; 
and the estimated project cost. 

COSTS AND BENEFITS 
The proposed projects, short- and long-term critical and short-term supporting, 

will create, restore, or protect approximately 5,200 acres, 39 percent of the predicted 
loss at an estimated cost of $11,367,000. Including submerged aquatic vegetation and 
enhancement of existing marsh, an additional 4,400 acres will benefit from plan 
implementation. 

The selected plan provides a balanced approach to improving conditions in the 
basin. Hydrologic restoration measures such as outfall management and sediment 
diversion account for the majority of the acres created, restored, and protected. 

If cost-effective construction techniques are developed, the Fiddler Point Barrier 
Island project could be implemented. This project would protect an additional 1,190 
acres, preventing 10 percent of the projected loss. The cost of constructing this 
barrier island system using present technology is estimated to be $55,115,000. The 
cost per acre is $118,000 and is nearly 30 times the average cost per acre of the other 
proposed projects. Thus, the recommendation is to proceed with the rest of the plan 
and postpone barrier island construction until techniques are developed to decrease 
their cost. 
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Table BS2 
Summary of the Breton Sound Basin Projects 

Priority Acres Geated, Net Estimated Cost Per 
project Project List Restored, or Benefited Cost Benefited 

No. Project Name Type Project Protected Aaes ($1 Aae ($/Ad Comments 
Critical R o j j  Short-Tern 

BS3a Caemarvon Diversion Outfall Mgmt S. of Big Mar OM PPL2 812 1,758 1,885,000 1,100 Interacts w/ BS4a 

Critical Proiect. Lonn-Term 
PBS7 Bohemia Sediment Diversion (large scale diversion). SD * 3,350 4,760 3,118,000 700 Compatible with PBSll 

Suomrtinn Proiects, Short-Term 
BSla/b Restoration of Bohemia Diversion and O/F Mgmt OM 124 658 1,642,000 2,500 Interacts w/ PBS7 and BSla/b 
BS4a White's Ditch Outfall Management OM PPL3 37 305 601,000 2,000 Interacts w/ BS3a 
BS5 Bayou Larnoque Diversion Outfall Management OM 350 555 317,000 600 Interacts w/ PBS7 and BSla/b, Can PPL 3 

8 BSh/b  Pump Outfall Management N. of Lake Lery OM 169 746 2,241,000 3,000 Interacts w/ BS3a, Candidate PPL 3 
PBS6 GrandBay Gwasse SD 364 so0 1,563,000 2,000 Interacts w/ PBS14, Candidate PPL 2,3 
PBS14 Foreshore Dike Restoration at Olga HR Interacts w/ PBS6 
Subtotal: Supporting Projects, !%ort-Term L'JK' 3,060 6,364,000 

S m n  Proiests. Lonn-Term 
PBS4 Diversion of the Mississippi River into Breton Sound SD Compatible with PBS7 
PBS5 Rddler Point Barrier Island BI Not to be built unless cost are reduced 
PBS8 Interior Barrier HR 1,875 12,480 32,000,000 2,600 To be tied into outfall mgmt plans 
PBS9 Interior Ridge Restoration and Enhancement HR To be built if PBS7 is not 

Demonstration Proiect 
PBS13 Oyster Reef Demonstration SP Candidate PPL 2 

Total Breton Sound Basin ** I s 0  4,820 8,249,000 Includes only Short-Term Projeds 
Total Breton Sound Basin Including Long-Term Critical PropcDI *** 5200 9,600 11,367,000 
BI Barrier Island Restoration HR Hydrologic Restoration SP Shore or Bank Protection 
FD Freshwater Diversion , SD Sediment Diversion OM Outfall Management 

Beneflb not v d e d  by the WVA work group 
* Cost and benefits indude only Critical Short-Term and Supporting Short-Term project 

Cost and benefits indude Critical Short and Long-Term and Supporting Short-Term projects 



MISSISSIPPI RIVER DELTA BASIN: SUMMARY OF BASIN PLAN 

STUDY AREA 
The Mississippi River Delta Basin is defined as all of the land and shallow 

estuarine area between the two northernmost passes of the Mississippi River and 
the Gulf of Mexico. The basin is located in Plaquemines Parish, Louisiana, south of 
the city of Venice. Baptiste Collette Bayou, on the east side of the river, and Red 
Pass, on the west side, form the basin's northern boundary. This area is also referred 
to as the Plaquemines-Balize or '%ird's foot" delta. The basin encompasses 
approximately 521,000 acres and is shown in Figure MR-I. Approximately 129,000 
acres of land and water in this basin are in public ownership. This includes 
approximately 14,000 acres of the river's channel and passes which are navigable 
waterways of the United States. 

EXISTING CONDITIONS AND PROBLEMS 
The Mississippi River has had a profound effect on the landforms of coastal 

Louisiana. The entire area is the product of sediment deposition following the latest 
rise in sea level about 5,000 years ago. Each Mississippi River deltaic cycle was 
initiated by a gradual capture of the Mississippi River by a distributary which offered 
a shorter route to the Gulf of Mexico. After abandonment of an older delta lobe, 
which would cut off the primary supply of fresh water and sediment, an area would 
undergo compaction, subsidence, and erosion. The old delta lobe would begin to 
retreat as the gulf advanced, fonning lakes, bays, and sounds. Concurrently, a new 
delta lobe would begin its advance gulfward. This deltaic process has, over the past 
5,000 years, caused the coastline of south Louisiana to advance gulfward from 15 to 
50 miles, forming the present-day coastal plain. 

For the last 1,200 years, sediment deposition has occurred primarily at the 
mouth of the Mississippi River's Plaquemines-Balize delta, in the area defined as 
the Mississippi River Delta Basin. This delta is located on the edge of the 
continental shelf of the Gulf of Mexico. Its "bird's footf1 configuration is 
characteristic of alluvial deposition in deep water. In this configuration large 
volumes of sediment are required to aeate land area; consequently, land is being 
lost in this delta more rapidly than it is being created. 

The Mississippi River Delta Basin comprises approximately 521,000 acres of land 
and shallow estuarine water area in the active Mississippi River delta., 
Approximately 83 percent of this area, or 420,000 acres, is open water. The 101,100 
acres of land in the basin are characterized by low relief, with the most prominent 
features being natural channel banks and dredged material disposal areas along the 
Mississippi River, its passes, and man-made channels. Coastal marshes make up 
approximately 61,650 aaes or about 61 percent of the total land area in the 
Mississippi River Delta Basin. Eighty-one percent of this marsh is fresh, 17 percent 
is intermediate, and 2 percent is brackish-saline. 

The Mississippi River discharges the headwater flows from about 41 percent of 
the contiguous 48 states. On a long-term daily basis, discharges in the Mississippi 
River average 470,000 cubic feet per second (cfs). A peak discharge of approximately 
1,250,000 cfs occurs on the average of once every 16 years downstream of New 
Orleans. 
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Summarv of the Basin Plan: M~SS~SS~DD~ River Delta Basin 

Suspended sediment concentrations in the river decreased markedly between 
1950 and 1966. Since that time the observed decrease in the suspended sediment 
load has been minimal. Long-term suspended sediment loads in the river average 
436,000 tons per day; they have ranged from an average of 1,576,000 tons per day in 
1951 to a still considerable average of 219,000 tons per day in 1988. 

Between 1974 and 1990 the land loss rate in the Mississippi River Delta Basin 
averaged 1,072 acres per year, or 1.69 percent of existing land area (Dunbar, Britsch, 
and Kemp 1992). Between the mid-1950's and 1974, the estimated land loss rate for 
the basin was 2,890 acres per year. This loss is the result of compaction, subsidence, 
hurricanes, tidal erosion, sea level rise, and human activities. The loss has been 
aggravated by maintenance of navigation channels and construction of canals for 
mineral exploration. The total land area lost in this basin over the last 60 years has 
been approximately 113,300 acres. 

The primary wetlands loss problem facing the Mississippi River Delta Basin is 
that of subsidence and compaction. Unlike other areas of coastal Louisiana, the 
Mississippi River delta is blessed with a relative abundance of inflowing fresh water 
and sediments. Despite the availability of these resources, the overall growth of 
emergent delta has been truncated in recent history. In its present position the 
Mississippi River deposits sediments into much deeper water than has been the case 
historically. This is evidenced by the thick stratum of Holocene deltaic sediments 
found in the active river delta. These unconsolidated sediments are highly 
susceptible to compaction, reducing the life span of emergent wetlands. While the 
rapid emergence of wetlands can occur over large areas in the delta, these areas 
deteriorate in an equally rapid manner. 

Human activities have aggravated land loss rates in the Plaquemines-Balize 
delta. The stabilization of the Mississippi River's channel has cut off seasonal 
sediment-laden overbank flow that once nourished adjacent wetland areas. The 
Mississippi River levees t~ the north, and associated erosion control and channel 
stabilization measures extending to its mouth, also preclude the possibility of a 
naturally occurring crevasse or change in the river's course. 

Many areas of the Louisiana coast suffer from a lack of the abundant fresh water 
and sediment found in the Mississippi River. Since the river is no longer free to 
alter its course and leave its banks to inundate vast coastal areas, the effects of 
human and natural forces which promote wetland deterioration are campounded. 
In this respect the relationship between the Mississippi River and the problems 
facing coastal wetlands is not limited to the river's delta, but extends across the 
entire Louisiana coast. The lack of growth in the Mississippi River delta, on a large 
scale, is as much a coast-wide problem as a basin problem. This source of ample 
fresh water and sediment, which shaped the Louisiana coast as we know it, is no 
longer producing a net gain in coastal wetlands, placing the entire Louisiana coast at 
risk. 

FUTURE WITHOUT-PRO JECT CONDITIONS 
Since 1932, the Mississippi River Delta Basin has lost approximately 70 percent 

of its total land area. The composite of recent loss rates presented above was used to 
predict future wetlands losses. The total projected wetland losses over 20- and 
50-year time spans represent, respectively, 35 and 87 percent of the existing wetlands 



Mississi~~i  River Delta Basin: Sumrnarv of Basin Plan 

in the basin and are shown in Table MR-I. Based on this loss of wetlands, only 
5 percent of the original 1932 land area in this basin would remain intact in 50 years. 

Table MR-1 
Projected Wetland Losses 

Roiected Time hears) Acres Lost Percent Loss 

BASIN PLAN 
The unique opportunity present in this basin is the tremendous volume of 

sediment transported by the Mississippi River. The need which must be addressed 
with this resource is not limited to only this basin. The needs of the entire coast of 
Louisiana are linked, inseparably, to the unique opportunity that the Mississippi 
River presents. 

Two alternative strategies were developed for this basin. Strategy One involves 
the study and development of a major uncontrolled diversion of the Mississippi 
River for the creation of a new delta, while maintaining the navigation route in its 
present location and managing the retreat of the existing delta. Strategy Two would 
maintain the course of the river in its present location and optimize the growth of 
the existing delta through redistribution of the available flows and sediments 
throughout this location. 

The crucial point for the selection of the diversion plan, Strategy One, over 
Strategy Two, maintenance of the existing delta, is the extent of the benefits which 
can be achieved and the long-term optimization of available resources. Diversion of 
the river's main flow translates into large gains in newly emergent wetlands over 
potentially hundreds of years. It should also be recognized that the existing delta, if 
left to natural processes, would ultimately be abandoned and its wetlands lost. 

It is also important to note that the same short-term strategy can be 
implemented under either major strategy. Many of the measures which can be 
taken to enhance the current delta configuration under Strategy Two will, in some 
scaled form, be used in preparing the existing delta for a diversion of the river and 
in managing its retreat under Strategy One. This allows the execution of the plan to 
proceed in the short term regardless of which major diversions may ultimately 
prove feasible. 

Under the selected course of action, Strategy One, the proposed study would 
look into all viable options for undertaking the relocation of the river's primary 
delta. The restoration plans in both Breton Sound and Barataria basins are 
compatible with some form of large scale diversion as outlined in this basin. At this 
time the principal site for consideration is Breton Sound, although others will be 
evaluated. 

In managing the retreat of the existing delta a number of small to moderate 
wetland creation projects will be undertaken in the short term. These projects will 
utilize available flow and sediment resources to expand and stabilize the existing 
wetlands in the delta prior to the onset of its retreat. In addition, a coordinated 
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program of dredged material disposal, both from maintenance and dedicated 
dredging projects, will help to establish a line of barrier development throughout 
the existing delta. The major strategic points of the selected strategy are presented in 
Figure MR-2. 

The concept of a major sediment diversion has been previously investigated at a 
reconnais'sance level in the Louisiana Coastal Area, Mississippi River Delta Study 
completed by the U. S. Army Corps of Engineers, New Orleans District, in February 
1990. This information should provide the basis for the next study level, a detailed 
feasibility study. 

The significance of the available resources and the present lack of net delta 
growth is magnified in view of the extent of the larger wetlands loss problem in 
coastal Louisiana. This is apparent in a present day context and historically as well. 
In consideration of this fact, the selected strategy adopts an aggressive approach that 
would initiate the growth of a new delta. The basis for this selection is that the 
resource available in the Mississippi River cannot be under-utilized in the 
rebuilding and maintaining of the Louisiana coast. To achieve the goal of 
maintaining the current level of wetland functions and offset the high rates of 
wetland loss, measures which net large gains in coastal wetlands must be pursued. 
With this alternative, the transition from a posture of status quo to one of 
aggressive rebuilding is achievable. 

COSTS AND BENEFITS 
The benefits for the major project in this plan, the Uncontrolled Mississippi 

River Diversion, will be accrued in some other coastal basin. For the purpose of 
comparison with short-term projects (20 years), the cost and benefits of this project 
are estimated to be $428,720,000 and 61,290 acres. The project costs $910,000,000 and 
creates 89,300 acres over 50 years. Once constructed this project will continue to 
function well beyond 50 years, resulting in additional benefits and requiring 
continued maintenance. These benefits represent a significant reduction of 
wetlands loss from a coastal standpoint; however, they cannot be applied directly to 
the prevention of wetlands loss in this basin. 

The direct costs and benefits of the selected plan in this basin are $23,910,000 and 
24,600 acres, respectively. Based on these benefits, implementation of the selected 
plan will eliminate all projected loss and produce a net gain of 3,160 acTes of 
wetlands over 20 years. The specific costs and benefits for known projects can be 
found in Table MR-2, which includes all projects in the selected plan. 

The costs and benefits for the selected plan include only those projects with 
established designs. These include the long and short-term critical projects and all 
short-term supporting projects with the exception of any vegetative planting 
projects. Costs and benefits are shown for the long-term Bohemia Sediment 
Diversion project; however, this project would serve as a precursor or alternative to 
the critical Uncontrolled Mississippi River Diversion project. Because of this 
overlap, the costs and benefits of the larger, more crucial project have been included 
in the totals. Additional costs and benefits may be forthcoming as the details of 
additional supporting projects become known. 
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Mississi~~i River Delta Basin: Summarv of Basin Plan 

KEY ISSUES 
In the development of major strategies for this basin, measures to accommodate 

deep-draft navigation access between the Mississippi River and the Gulf of Mexico 
were of major concern. With a significant portion of national commerce dependent 
upon this deep-draft navigation route, it is essential that access between the river 
and the gulf be maintained without significant disruption. Any major reduction in 
the flow of the Mississippi River will result in a reduction of the naturally 
maintained channel. This would in turn result in increased dredging requirements. 

Other important areas of impact exist under Strategy One. One would be the 
deterioration and retreat of the existing delta. The presence of the Delta National 
Wildlife Refuge and the Pass a Loutre Wildlife Management Area in the existing 
delta makes this an area of major concern for both State and Federal wildlife and 
fisheries authorities. Achieving a smooth transition, and a long-term net gain in 
acreage, from one delta area to the other is a specific concern and requires 
verification. The effects of the diversion in the receiving area also require study and 
verification. In Breton Sound, for example, a large number of oyster grounds and 
the Breton National Wildlife Refuge at its gulfward extent would be affected by the 
influx of fresh water. 

Beyond these concerns a key issue to be addressed in this basin has rarhifications 
for all of coastal Louisiana; a change in the basic philosophy for the selection and 
execution of environmental projects is needed. The Mississippi River, as the fifth 
largest drainage on earth, provides a resource of a global proportion. With a 
sediment output of millions of tons annually, the Mississippi River is responsible 
for the geology of the Louisiana coastal zone from Vermilion Bay to the Mississippi 
Sound. The present day utilization of this resource exhibits the manner in which 
the management of a significant resource to support one set of goals may lead to 
critical deficiencies and needs in meeting alternative goals. 

Significant impacts to wetlands can be traced to existing projects intended for the 
protection or enhancement of long-term economic investment, both private and 
public. The decision to invest public funds in these projects has historically been 
based on the ability of the project to provide a positive level of benefit, measured in 
economic terms, within a relatively short project life span, traditionally 50 years. 
The cycles associated with natural processes and the life spans of the geologic and 
environmental features they produce are quite often much larger. An adjustment 
must be made in this basic analytic philosophy in order to select and execute 
environmental projects and to undertake the large measures necessary to overcome 
present wetland trends. 

The perceived disparity between the initially analyzed, and the actual long-term, 
effects of existing water resources projects emphasizes the need to re-establish the 
essence of historically occurring natural processes. To accomplish this, a more 
foresighted philosophy for the recommendation, development, and execution of 
environmentally oriented projects is needed. Simply stated, the philosophy for 
successfully undertaking environmental restoration is to look beyond traditional 
short-term analyses of costs and benefits. The true benefits of these restoration 
efforts lie well beyond their immediate effects, in the long-term gains which 
ultimately provide the equilibrium necessary for the long-term conservation of 
coastal Louisiana. 



BARATARIA BASIN: SUMMARY OF BASIN PLAN 

STUDY AREA 
The Barataria Basin (Figure BA-I) is located immediately south and west of New 

Orleans, Louisiana. The basin is bounded on the north and east by the Mississippi 
River from Donaldsonville to Venice, on the south by the Gulf of Mexico, and on 
the west by Bayou Lafourche. The basin contains approximately 1,565,000 acres. 
Portions of nine parishes are f o n d  in the basin: Assumption, Ascension, St. James, 
Lafourche, St. John the Baptist, St. Charles, Jefferson, Plaquemines, and Orleans. 
The basin is divided into nine subbasins: Fastlands, Des Allemands, Salvador, 
Central Marsh, Grande Cheniere, L'Ours, North Bay, Bay, and Empire. 

EXISTING CONDITIONS AND PROBLEMS 
The Barataria Basin is an irregularly shaped area bounded on each side by a 

distributary ridge formed by the present and a former channel of the Mississippi 
River. A chain of barrier islands separates the basin from the Gulf of Mexico. In the 
northern half of the basin, which is segregated by the Gulf Intracoastal Waterway 
(GIWW), several large lakes occupy the sump position approximately half-way 
between the ridges. The southern half of the basin consists of tidally influenced 
marshes connected to a large bay system behind the barrier islands. The basin 
contains 152,120 acres of swamp, 173,320 acres of fresh marsh, 59,490 acres of 
intermediate marsh, 102,720 acres of brackish marsh, and 133,600 acres of saline 
marsh. 

Within the Barataria Basin, wetland loss rates averaged nearly 5,700 acres per 
year between 1974 and 1990. During this period, the highest rates of loss occurred in 
the Grande Cheniere and Bay Regions. Wetland loss within the Barataria Basin is 
attributed to the combination of natural erosional processes of sea-level rise, 
subsidence, winds, tides, currents, and herbivory, and the human activities of 
channelization, levee construction, and development. 

Freshwater and sediment input to the Barataria Basin was virtually eliminated 
by the erection of flood protection levees along the Mississippi River and the closure 
of Bayou Lafourche at Donaldsonville; therefore, the only significant source of fresh 
water for the basin is rainfall. Only a small amount of riverine input, designed to 
mimic a natural crevasse, is introduced into the basin's wetlands through the 
recently completed siphons at Naomi and West Pointe a la Hache. This lack of fresh 
water, and the loss of the accompanying sediments, nutrients, and hydrologic 
influence, forms the most critical problem of the Barataria Basin. 

The second critical problem is the erosion of the barrier island chain. As 
individual islands are reshaped or breached, or succumb to the forces of the Gulf of 
Mexico, passes widen and deepen with the result that a greater volume of water is 
exchanged during each tide. 

Four islands--West Grand Terre, East Grand Terre, Grand Pierre, and Cheniere 
Ronquille-had a combined area of just over 1,800 acres in 1990. By 2015, the islands 
will be reduced to a total of approximately 1,000 acres. East Grand Terre and Grand 
Pierre are predicted to disappear by 2045, and the remaining islands will consist of 
only 400 acres. 

The result of the problems described above is an increase in tidal amplitude in 
the marshes in the central basin. This cumulative effect is exemplified by increased 
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salinities in the lower half of the basin, increased land loss rates, and change in 
vegetation. 

Site-specific problems of shoreline erosion, especially in areas with organic soils, 
poor drainage, salinity stress, and herbivory, are apparent throughout the basin. 
Solving these problems is important, but less urgent than solving the critical 
problems described above. 

FUTURE WITHOUT-PROJECT CONDITIONS 
Projected wetland loss over the next 20 and 50 years within Barataria Basin, by 

the subbasins, is shown in Table BA-I. Without actions to correct the problems 
mentioned above, another fifth of the basin's wetlands would be lost to open water 
by 2045. Roughly 65 percent of the projected wetland loss, or more than 100,000 
acres, would occur in the North Bay, L'Ours, Bay, and Empire subbasins. As 
wetlands bordering Barataria Bay erode and as its connection with the gulf becomes 
substantially larger because of the disappearance of the barrier islands, the bay would 
enlarge, absorbing adjacent waterbodies. With no action, moderate wetland losses 
(about 20 percent) would occur in the middle of the basin (Central Marsh and 
Salvador subbasins), and relatively minor losses (about 8 percent) would occur in 
the upper basin (Des Allemands) over the next 50 years. The disappearance of 
wetlands throughout Barataria Basin would mean the loss of critical breeding, 
nesting, nursery, foraging, or overwintering habitat for economically important fish, 
shellfish, furbearers, migratory waterfowl, alligator, and several endangered species. 
Loss of wetland habitat and the accompanying trend toward higher salinities would 
lead to lower biodiversity and productivity. 

Table BA-1 
Projected Marsh Loss in the Barataria Basin. 

Subbasin 

- - 

Projected Loss in 20 years Projected Loss in 50 years 
(Acres) (Percent) (Acres) (Percent) 

Des Allemands 
Salvador 
Central 
L'ours 
North Bay 
Grand Chenier 
Empire 
Bay 
Total 76,160 17 175,230 38 

Projected losses are based on Geographic Information System data compiled by the U.S. Army Corps of 
Engineers. Loss rates also are based on a projection of the 1974 to 1990 rates. 

The disappearance of wetlands and the wildlife and fishery resources dependent 
on them would affect the economic structure of numerous communities in the 
lower and middle basin areas as supporting businesses (marinas, boat 
manufacturers, seafood processors, retailers, etc.) decline. In addition, the storm 
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buffering benefits the barrier islands and lower basin wetlands provide these 
communities, would be reduced as wetland loss continues. This loss would force 
relocations or require the expansion of flood protection and drainage facilities for 
many basin communities, and maintenance costs would increase for existing 
facilities. 

BASIN PLAN 
The selected plan focuses on the key strategies of freshwater and sediment 

diversion, combined with outfall and hydrologic --- - management to reduce tidal 
exchange. Two additional mutually exclusive strategies were considered to offset 
the increase in tidal amplitude: sediment replenishment of the existing barrier - 
islands or construction of a set of @terior barrier islands. The former has been 
included in the selected plan because it supports the natural system, and would 
maintain the marshes located between the proposed interior barrier and the existing 
barrier islands. Supporting strategies of marsh creation with dredged material and - 
shoreline protection address localized areas of marsh loss. A detailed description of 
the plan formulation process is contained in Appendix D. Strategies of the selected 
basin plan are shown in Figure BA-2, and projects are listed in Table BA-2. 

Restoration of riverine input into the basin via freshwater diversion from the 

4 4 
Mississippi River through the authorized Davis Pond Freshwater Diversion project 
helps in solving the first critical problem of freshwater and sediment deprivation. ' $  This diversion is vital to the health of the upper p i o f  the basin because fresh 

CF 
a~ '  water and nutrients slow the loss of marsh and swamp. Additional diver&ns from 

I?$$ the Mississippi River on the eastern side of the basin, and the reconnection of Bayou 

$ Lafourche and subsequent construction of small diversions on the western side, are 
long-term solutions to the first critical problem. However, a study of the sediment 
angyater- budget for the Mississippi &yer must be completed first. 

Sediment replenishment and mard-trreation on the bay side of the barrier 
islands will strengthen the buffering capabilities of the barrier chain. Longshore 
sediment drift studies will determine the efficacy of installing sepented  
br~akwaters or jetties to trap sediments that are, at present, transported from the 
system. Studies are planned on methods to reduce the cost of construction and to 
better evaluate the benefits of barrier islands to interior marshes. However, 

7.- sediment replenishment of critical barrier islands (located adjacent to major tidal 
passes) needs to be implemented in the short term. 

Hydrologic management to decrease tidal flux through the critical area of the 
central marshes and LJOurs Ridge will preserve the marshes in this area and slow 
the inland progression of the marine influence. Methods to reduce marsh loss rates 
and shoreline erosion, while providing - -S to the estuarine-dependent marine 
organisms so important to the economy of this basin, should be developed and 
implemented as soon as possible. 

Several site-specific areas of loss are scattered throughout the basin. Small-scale 
measures to preserve, restore, and enhance these marshes and swamps are 
important. Implementation of these projects will maintain these areas until the 
critical long-term projects are in place. 

The selected plan uses a mix of measures to achieve short-term basin objectives. 
Hydrologic restoration (77 percent), outfall management (8 percent), and barrier 
island nourishment (6 percent) account for the majority of the acres preserved, 
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I 
created, or enhanced. Marsh creation with dredged material, shoreline protection, 
and marsh management c m e t e  the short-term restoration process. The long- 
term portion of the plan, necessary to achieve no net loss of wetlands, consists of 
additional freshwater and sediment diversions, and continued barrier island 
replenishment. 

COSTS AND BENEFITS 
Table BA-3 summarizes the wetland benefits and costs over the next 20 years for 

the short-term projects proposed in the Barataria Basin selected plan and for the 
Davis Pond Freshwater Diversion project. The Davis Pond Freshwater Diversion 
project will preserve 83,000 acres over 50 years at a cost of $68.8 million. However, 
to be comparable to the CWPPRA projects, benefits and costs for 20 years (32,220 
acres and $26,696,000) were used. 

In the Des Allemands Subbasin, no direct benefits are achieved because there are 
no selected plan short-term projects and Davis Pond Freshwater Diversion is located 
south of the subbasin. However, this area will indirectly benefit from plan 
implementation because significant portions of the seaward subbasins will be 
restored or maintained, thus providing a continued barrier to the inland 
progression of marine influence. 

Implementation of the short-term projects in the Salvador Subbasin would 
prevent 28 percent of the predicted loss. In the Central Marsh Subbasin, 
implementation of already funded projects BA-2, PBA-35, and XBA-65A, plus the 
deferred project BA-6, would result in predicted marsh enhancement of 177 percent. 
When estimated Davis Pond Freshwater Diversion benefits are added to the 
Salvador and Central Marsh Subbasins, marsh enhancement increases to 337 and 
281 percent, respectively. The CWPPRA costs are $39,889,000. 

Plan implementation would prevent 12, 13 and 55 percent of the predicted loss 
in the Lours, North Bay and Grande Cheniere Subbasins. The projects located in 
this mid-basin area are designed to protect wetlands against tidal and erosive forces. 
Adding the Davis Pond Freshwater Diversion benefits to the North Bay Subbasin 
prevents 75 percent of the predicted loss. The CWPPRA costs for this area are 
$~W,OOO. 

The lower basin marshes and barrier islands which make up the Empire and 
Bay Subbasins are projected to undergo the greatest losses. Plan implementation 
would only reduce the losses in these areas by 5 and 8 percent, respectively. The 
Davis Pond Freshwater Diversion project would prevent the loss of an additional 
17 percent of wetlands in the Bay Subbasin. The CWPPRA costs are $66,425,000. 

For a total expenditure of $114,658,000 on the selected plan projects, 23,050 acres 
of wetlands will be created, restored or protected. Over the next 20 years, 30 percent 
of predicted loss in the entire Barataria Basin would be prevented. Benefits from the 
Davis Pond Freshwater Diversion project increases the predicted amount of marsh 
saved to 73 percent, including gains in two subbasins. 









Table BA-2 
Summary of the Barataria Basin Rejects RopcEsContinued) 

Acres 
Priority Created, Net Estimated Cost per 

propa Roject List Restored, or Benefited Cost Benefited 
No. Project Name Type Projert Prodeaed Acres $1 Acre d/Ac) Comments 

Supporting Propcts. Short-Term 
BA-2 GIWW to Cbvelly Hydrologic Restartion HR PPLl 8,630 16,980 6,285,000 400 Permitted, active 

BA-6 US. Highway 90 to GIWW Hydrolop Restmation HR 1,620 6360 4S3,000 700 Deferred hum PPL 1 

BA-7 Couba Island Shoreline Protection SP W) 300 752000 2500 
BA-8 lake Cahouatche Shoreline Protection SP 20 70 376,000 $400 
BA-9 Salvador WhiA Gulf Canal Shoreline Rutection SP 40 60 844,000 120M) 
BA-14 Little Lake Marsh Management MM 270 670 1,1120M) 1 , m  
BA-16 Bayou Sepette Wetland Protection HR 90 90 1,106,000 12300 
BA-18 Fourchon Wetland Restomtion HM PPL 1 160 380 187.000 500 Partially complebed by port 

BA-19 Barataria Bay Waterway Mamh Building MC PPL 1 450 470 1,125POO 2400 

y, PBA-11 Shoreline Protection on Grand Bayou with Tire Breahater SP 10 10 576,000 57,600 
PBA-I2 BBW Shoreline Protection Below Bayou Qolettee SP 140 190 1,762000 9,300 
PBA-16 'Ihe Pen S h d e  Flutedon SP 60 110 z m ~ 0 0  n,100 

PBA44 Hydrologic Restoration of Bayou L ' k  Ridge HR 780 2780 2327p00 800 

PBA-35 Jonathan Davis Wetland Restaration HR PPL 2 510 1,580 2796poO la00 
PBA38 Shell Island Sediment Replenishment BI " SO 640 22,060,000 34,500 Induded in XBA-le, river sediments, not in total 

PBA39 Sandy Point Banier Island Sediment Replerdshment BI MX) 620 17,264pW 27,800 River sediments 

PBA-58 Little Lake Oil and Gas Field Canal Clocnaes HR 580 1,130 1,193,000 1,100 

PBA-60 Barataria Drainage Pump Outfall Managwent OM 20 90 97,000 1.100 Part of PBA3S and XBA-63 

PBA-61 Southeast Lake Salvador Hydrologic Reswation HR 690 1,660 10,690,OW 6,400 

PBA4 Ban Bar awnel Maintenance Msposal on West Grand Terre BI 160 I60 9027,OW 18900 
XBA-le Shell Island to Empire Jetties Sediment Replenishment BI 510 530 15,2%poO 28,WO Overlaps PBA-38, bay sediments 
XBA-If b y  Champagne Gulf Shore Sediment Replmishment SP 290 290 1,798PW 6,200 
X B M  Marsh Creation in Canals Between Passe3 La Mer and Chaland MC 230 260 7,800poO 30,000 
XBA& Restore Perot Peninsula Ma& Spray Dredge MC PPL3 1,070 1,480 1,668,000 1,100 
XBA-70 Dupre Cut & Bayou Dupnt Shoreline Protection SP -- 200 no 3,930,000 5 ~ 0 0  
Subtohi: Supporting Ropcts, Short-Term 17,380 36,980 88,908W 
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Table BA-3. 
Estimated Benefits and Costs of Barataria Basin Selected Plan Projects 

CWPPRA Davis Pond Total 
Net Acres Net Acres Net Acres 
Protected, Cost Percent Protected, Cost Protected, Percent 

Created, or x loo0 bss Created, or x loo0 Created, or LOS6 
Subbasin Restored ($) Prevented Restored ($1 Restored Prevented 

Des Allemands 
Salvador 
Central Marshes 
L'ours 
North Bay 
Grande Cheniere 

s Empire 
Bay 

Total 23,050 114,658 30 32,220 26,696 55,270 73 



TERREBONNE BASIN: SUMMARY OF BASIN PLAN 

STUDY AREA 
The Terrebonne Basin is bordered by Bayou Lafourche on the east, the 

Atchafalaya Basin floodway on the west, and the Gulf of Mexico on the south. The 
Terrebonne Basin is divided into four subbasins-Timbalier, Penchant, Verret, and 
Fields, as' shown in Figure TE-1. The basin includes all of Terrebonne Parish, and 
parts of Lafourche, Assumption, St. Martin, St. Mary, Iberville, and Ascension 
parishes. 

EXISTING CONDITIONS AND PROBLEMS 
The T&rrebonne Basin is an abandoned delta complex, characterized by a thick 

section of unconsolidated sediments that are undergoing dewatering and 
compaction, contributing to high subsidence, and a network of old distributary 
ridges extending southward from Houma. The southern end of the basin is defined 
by a series of narrow, low-lying barrier islands (the Isles Dernieres and Timbalier 
chains), separated from the mainland marshes by a series of wide, shallow lakes and 
bays (e.g., Lake Pelto, Terrebonne Bay, Timbalier Bay). 

The Verret and Penchant Subbasins receive fresh water from the Atchafalaya 
River and Bay, while the Fields Subbasin gets fresh water primarily from rainfall. 
The Timbalier Subbasin gets fresh water from rainfall and from Atchafalaya River 
inflow to the GIWW via the Houma Navigation Canal (HNC) and Grand Bayou 
Canal; it has the most limited fresh water resources in the entire Deltaic Plain. 

The Terrebonne Basin supports about 155,000 acres of swamp and almost 574,000 
acres of marsh, grading from fresh marsh inland to brackish and saline marsh near 
the bays and the gulf. The Verret Subbasin contains most of the cypress swamp 
(118,000 acres) in the Terrebonne Basin. The northern Penchant Subbasin supports 
extensive fresh marsh (about 166,000 acres), including a predominance of flotant 
marsh, with 98,000 acres of intermediate and brackish marsh in the Lost Lake-Jug 
Lake area and about 17,000 acres of saline marsh to the south. Fresh marsh is also 
dominant in the Fields Subbasin (approximately 23,000 acres). The Timbalier 
Subbasin grades from fresh marsh in the northern part of the subbasin to saline 
marsh near the bays, but is dominated by brackish (71,000 acres) and saline (153,000 
acres) marsh types. 

Of the four subbasins, only the Fields Subbasin experiences problems which are 
local and relatively minor. The Timbalier Subbasin experiences substantial 
subsidence and is essentially isolated from major freshwater and sediment inputs. 
Marsh loss rates are high due to the resulting sediment deficit, saltwater intrusion 
along the Houma Navigation Canal and other canals, historic oil and gas activity, 
and natural deterioration of barrier islands, which contributes to the inland 
invasion of marine tidal processes (including erosion, scour, and saltwater 
intrusion). The subbasin is rapidly converting to an open estuary. 

In recent years, the Penchant and Verret Subbasins have experienced significant 
freshwater impacts from the Atchafalaya River. Historic wetlands loss resulting 
from subsidence, saltwater intrusion, and oil and gas activity appears to have 
moderated, but areas of cypress swamp (Verret) and flotant marsh (Penchant) are 
experiencing stress from high water levels in the Penchant Subbasin, the use of 
freshwater and sediment resources is not being maximized. 
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FUTURE WITHOUT-PRO JECT CONDITIONS 
Under a no action alternative, and assuming continued losses at the 1974-1990 

rate, existing wetlands would be lost in the magnitude outlined in Table TE-I. The 
projected loss of more than half the Timbalier marshes in 50 years could be 
exceeded, because of the expectation that protection by existing barrier islands will 
cease within a few years to a few decades. The actual loss of Penchant marshes may 
be less than shown, because of benefits from Atchafalaya fresh water and sediment 
that have been increasing. 

With no action, the Timbalier Subbasin will become 75 percent (or more) open 
water, with the shore reaching as far north as the suburbs of Houma. In the 
Penchant subbasin, losses will likely be concentrated in the northern and central 
sectors, further exposing areas of open water and broken marsh. The inefficient use 
of Atchafalaya fresh water and sediments will continue to squander this significant 
resource. With continued high marsh losses, biological productivity and diversity 
will decrease. With loss of critical habitat for commercially and recreationally 
important fish, shellfish, and furbearers, as well as for endangered species, fish and 
wildlife dependent economic activities will decline. Flooding problems will 
increasingly impact economic activities throughout the Terrebonne Basin, leading 
to grave consequences for the oil and gas industry and for other human 
infrastructure. 

Table TE-I. 
Projected Marsh Loss 

Projected Loss in 20 years Projected Loss in 50 years 
Subbasin (Acres) (Percent) (Acres) (Percent) 
Timbalier 60,100 22 150,250 56 
Penchant 24,900 8 62,250 20 
Verret Not Available Not Available 
Fields 2,800 11 7,000 29 
Tot a1 87,800 14 219,500 36 

BASIN PLAN 
In the Timbalier Subbasin, protection and restoration of the barrier -islands (Isles 

Dernieres and Timbalier Islands) requires immediate and extensive action, because 
these landforms provide protection for mainland marshes, and destruction of many 
of the islands is imminent. Interior marshes will also be protected through a 
hydrologic restoration zone which will be developed in the vicinity of the 
independently proposed Terrebonne Parish Comprehensive Hurricane Protection 
system. In this zone, fresh water and sediment will be used along with marsh 
protection and passive hydrologic restoration structures to enhance and restore 
overland and sinuous channel flow. A related action in the Timbalier Subbasin is a 
proposed barrier to saltwater intrusion in the Houma Navigation Canal. 

In the Penchant Subbasin, Atchafalaya River fresh water, sediment, and 
nutrients will be better utilized through hydrologic restoration to protect marshes 
and reduce loss rates. To the extent possible, actions will restore historic flow 
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patterns and conveyance channels and improve the distribution of sediment-laden 
water. These actions in Timbalier and Penchant are considered critical for short- 
term implementation. 

In the Penchant Subbasin, at least one major diversion would be built from the 
Atchafalaya River to bring fresh water and sediment into the subbasin. This is 
contingent upon adequate addressing of flood problems in the subbasin. 

Because these actions will not cover all areas of concern, a supporting short- 
term strategy is to consider site-specific, small-scale projects in all subbasins where 
there is a critical need for wetlands protection or restoration, or a significant 
opportunity for wetlands creation. In the short term, demonstration and pilot 
projects must also be conducted to develop or test methods and approaches needed 
for implementing long-term strategies. 

In the Timbalier Subbasin, long-term restoration depends on cost-effective 
importation of sediment by diversions or dedicated dredging, which makes 
demonstration of sediment extraction, transport, and placement technologies a 
priority. In addition, the possibility of diverting Mississippi River water and 
sediment into Bayou Lafourche as a conduit to the Timbalier Subbasin (as well as to 
the Barataria Basin) must be evaluated, and will be part of a larger study. The 
establishment of a Mississippi River sediment budget and distribution options, to be 
initiated by the Task Force immediately, will greatly aid in this effort. 

In the Verret Subbasin, pumping to lower water levels is required to protect the 
swamp forests. This is a long-term strategy, because significant planning activities 
must precede its implementation. In addition, this action cannot occur until 
provisions are made for managing outfalls in ways which will not exacerbate 
flooding in the Penchant Subbasin. 

In summary, the Terrebonne Basin Plan includes both a short-term and a long- 
term phase. The short-term phase focuses on immediate actions needed to protect 
vulnerable marshes from the proximal causes of loss in the Terrebonne Basin 
(saltwater intrusion, erosion, and other consequences of significant hydrologic 
modifications) using a combination of restoration techniques (especially hydrologic 
restoration and small-scale marsh creation) in the most critical areas or key 
locations, and barrier island protection. Successful implementation of short-term 
strategies will reduce rates of wetlands loss, and will provide the foundation for 
longer-term strategies. The long-term phase focuses on wetlands gains through 
sediment diversion and import, with the intent of encouraging development of a 
sustainable wetland ecosystem. Long-term strategies are critical to addressing the 
primary problem of sediment starvation associated with high subsidence and loss of 
fluvial inputs, and to achieving no net loss of wetlands in the basin. 

Projects included in the Terrebonne Basin Plan are listed in Table TE-2. Table 
TE-2 indicates the classification (e.g., critical, supportive, demonstration), estimated 
benefits and costs, and status of these projects. The main elements of the 
Terrebonne Basin strategy are displayed in Figure TE-2. 

A description of the Terrebonne Basin plan formulation process is contained in 
Appendix E. A complete listing of projects that have been proposed for the 
Terrebonne Basin can be found in Appendix E, Table 5, including those that were 
combined with other projects, or were not included in the plan for reasons stated in 
the appendix. More detailed information on each selected project also is provided 
in Appendix E. 



Table TI32 
Summary of the Terrebonne Bssi Projects 

Priority Aaes Created, Net Estimated Cost pcr 
Roiea k t  Restored, or Benefited Cost Benefited 

NO: Propa Name Type Protected A- 1s) AopO/Ac) ccmmlltr 
Short-Tq 

lh&aab& 
PIE-26 Upper Bayou Penchant HR [10,6001 [49,1531 50,000,000 1.K"l 
Fl'G26b Brady Canal Hydrologic Rest HR PPL3 297 1,968 3,609,000 1.900 
~23 Lake Chapeau Hydr Rest/Sed HR/MC PPL 3 a 233.6 3.663.000 1,700 Includes Xl'E33. 
/xlE33 . - -- 

Subtotal 

TE-lla Is Demeriem New Cut aosures 81p00 Complements PIE-l5. 
mo 
1 7 m  ~nt-cts W/ TEP, m 1 ,  m, w, m 7 .  

~nt- W/ T E P , ~ ~ ,  ms, m-40, m 7 .  
3,300 

TE-20 Eastern Isles M e r e s  
PIE-I5 Restore Islea M e r e 8  
Fl'G15b Restore Is M e r e s  Phase 2 
ITGlSM Whiskey Island Restroration 
PTE-15bi.i Raccoon Island Restoration 
m 1  LslesDernieresPhasel 
X l X 4  Timbalier Restoration 
XlT-67 Creation/East Timbalier Island 
Subtotal 

2 er Subbdn. Hvdrolouic Restoration 
TE-7a Lake Boudreaux Watershed 
TE-7d Lake Boudreaux Watashed 
TE-9 Bully Camp Marsh 
TE-IO/ Grand BayouGIWW Diversion 
m 9  CutOffCPulPlug 

1 9  Lower B LaCache Wetlands 
TE-21 Falgoutcanalsouth 
PIE3 HNC Bank Stabilization 
FIX-19 Strumwater Run& Management 
PIE-25 Bayou Blue water Management 
Xl'EW Wonder Lake Restoration 
XTE35 HNC Sffl 
XTE-42 HNCLoflr 
XTE-47/48 Grand B Wue/Bully Camp Rest 
Xl'E-55 South Falgout Hydrologic Rest 
XTfX6 South Bay Pelton Hydmlogic Rest 
XE57 South Pt au Chien Hydr Rest 
XIE-58 South Bully Camp Hydr b t  
m 9  south ~ t r ~  L~T- ~ y d r  ~ e s t  
XTE4 South Wonder Lake Hydr Rest 
Subtotal 

23300 Cost & weage included in PIX-15 for totals, active. 

3,300 a 
6,400 u 
2700 Y 
1,100 u, Interacts w/ XTE-47/48, XTFA9,51, See XTE49. 

4,800 2 / ,  Active. 
49,000 91 Interads w/ XTE-43, XTE-55. 

1,800 u, Interacts w/ TE-IO/-, TEA, m47148. 
1,800 

42,400 Interacts w/ XIE-35. 
1,eoo 
1,100 a 
2500 Y 
600 
600 Y 

1,300 Y 
700' Y 

- - 
Subtotal Critical m, Short-Term 27,760 91,490 2 8 3 , 0 0 5 ~  
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Table TEcZ 
Summary of the Tarebonne Basin Rujects (continued) 

Priority Auea Created, Net Estimated Cost per 
Roiea List Res todor  Benefited Cost Benefited 

NO: Project Name Type W e d  Acnzs (S) Acre WAC) Gmnmts 

FIE-I Bayou Temebome Dredging MC 12911 L2911 ~@,000 5341 
FlT-14 Creation W Bayou Lafouche MC Interacts w/ PrE-27, Xl'E-52. 
PIT-17 Bayou Lafourche Dredging MC Interacts w/ FlT-2, FTE-27, XTE-52 
FTE-21 B Terrebonne/Lafauche Channel HR 
XTEr28 Parish Line of Defense MM a - 
PIT-8 MC W Houma N GIWW MC 
PIT-13 B Chene, Boeuf, & Black WL MC 

v m  Subbas&l 
XTE-31 Sediment Divedon, Verret SD 
xlT-34 Savanne Basin Reutoration HR 

Fields Subba& 
TE-15 GIWW Levee Planting VP 

hation RvkQ 
FIE-10 Pt au Fer Restoration HR 

TOTAL 

Interacts w/ XTE-32 
3 7 5 m  

Bayou Lafouche Salinity Barrier HR Interacts w/ XTE-52 
Lake Barre Oyster Reef SP . 41 7,300 
Red Mud Coastal Rest Demo MC PPL3 3 3 =IMo 5BPaO0 58,800 
Pt au Fer Rest w/ Spray IXedge MC 
Flotant Creation/Enhancement ST 674,CQO Abandoned canals. 
Flotant Creation/Enhancement ST 813,OW Fendng levee breaks 
Sediment Cypress Swamp SD 
Sediment Conveyance Demo MC I5501 [1,0801 1 D 8 , ~  1.100 - 
TERREBONNE BASIN 32310 106,390 309,809m 3 

Barrier Island Restoration 
FFeshwater Diversion 
Hydrolec Restoration 
Mush Creation with Dredged Material 
Marsh Management 
Sediment Diversion 
Shoreline Rotection with Structures 
Sediment /Nutrient Trapping 
Vegetative Planting 
The project is part of Alternative G, northqm poxtion of the zone in the vicinity of the proposed hurricane protedion system. 
The btPjed is &rt of Alternative G, southern -+on of the m e  in the vicinity of the proposed hurricane protection system. 
Wemd from PPLl 
Propcts also serve as divedm to Trmbaler subbasin 
Total cost and benefita for the basin plan indude only those for Critical Short-Term and Supporting Short-Term Projects. 
Denotes acreage not reviewed by Wetlands Value Assessment Workgroup or cost estimate order of magnitude only. 



Terrebonne Basin: Summarv of Basin Plan 

COSTS AND BENEFITS 
An expenditure of approximately $310,000,000 will directly create, protect, or 

restore more than 32,000 acres of wetlands in the Terrebonne Basin (Table TE-3), 
with additional wetlands enhancement increasing the benefit to more than 100,000 
acres (see Table TE-2). In the Timbalier Subbasin, implementation of critical and 
supporting projects which compose the short-term phase of the selected plan will 
offset almost one third (31 percent) of the predicted marsh loss by direct protection, 
restoration, or marsh creation. Additional efforts will be needed to achieve a 
sustainable wetlands environment in the Timbalier Subbasin, making the long- 
term phase of the plan--sediment import projects--and associated demonstrations 
necessary. 

Table TE-3 
Estimated Benefits and Costs of the Selected Plan 

Acres Created, Percent 
Protected, or Loss 

Restored Prevented Cost ($) 

Critical Short-Term 
Timbalier Subbasin 16,349 27 225,733,000 
Penchant Subbasin 11,406 46 57,272,000 
Fields Subbasin 2 na na 
Subtotal 27,755 32 283,005,000 

S u ~ ~ o r t i n ~  Short-Term 
Timbalier Subbasin 2,269 4 16,971,000 
Penchant Subbasin 2,218 9 9,018,000 
Fields Subbasin 61 2 815.00Q 
Subtotal 4,548 5 26,804,000 

Total 32,303 37 309,809,000 
11 Only projects with estimates of both benefited acres and cost were included in the summary. 
21 Neither costs nor benefits are now known for the key strategies in the Verret Subbasin. 
na--not applicable (no critical projects in the Fields Subbasin). 

In the Penchant Subbasin, implementation of the short-term phase of the 
selected plan, including both critical and supporting projects, will avert or offset 
approximately 55 percent of the predicted loss. After hydrologic restoration is in 
place and flood control problems are addressed, the long-term strategy of diverting 
substantial amounts of Atchafalaya River water and sediment into the subbasin can 
be implemented, conceivably leading to no net loss of wetlands. 

Although the costs and benefits for the key strategies in the Verret Subbasin are 
not currently known, the scale of the strategy in Verret is appropriate to the scale of 
stress on the cypress swamps and addresses the major portion of the problem. Only 
site-specific, small-scale projects are currently planned for the Fields Subbasin. 



ATCHAFALAYA BASIN: SUMMARY OF BASIN PLAN 
STUDY AREA 

The Atchafalaya Basin is located in the central part of the coastal zone, west of 
the Terrebonne Basin (Figure AT-1). It encompasses 58,400 acres of wetlands in St. 
Mary Parish. The basin boundaries are the Mississippi River and Tributaries 
(MR&T) system levees below Berwick and Calumet to the north, Bayou Shaffer 
southward along the bank of the Lower Atchafalaya River to its mouth then 
following the shoreline around Atchafalaya Bay to Point Au Fer to the east, and a 
north-south line extending through Point Chevreuil to the west. 

EXISTING CONDITIONS AND PROBLEMS 
Major features in the basin include the Lower Atchafalaya River, Wax Lake 

Outlet, Atchafalaya Bay, and the Atchafalaya River and Bayous Chene, Boeuf, and 
Black navigation channel. Features of the Mississippi River and Tributaries 
(MR&T) flood control system, including the Old River complex and the Atchafalaya 
Basin Floodway system, define the flow and sediment resources entering the basin 
and influence the basin's evolution. 

Previous Mississippi River delta complexes, including the Sale-Cypremort and 
the Teche deltas, formed the majority of the land within the Atchafalaya Basin. 
Delta growth in Atchafalaya Bay is a recent occurrence, with subaqueous delta, or 
land underwater, forming in the decade from 1952 to 1962 and subaerial delta, or 
land above the water, forming during the 1973 flood. About 16,000 acres of subaerial 
land exist today in the Lower Atchafalaya River and Wax Lake Outlet deltas in 
Atchafalaya Bay. 

The Atchafalaya Basin is unique among the basins because it has a growing delta 
system with nearly stable wetlands. Wetland loss is minor in the areas north of 
Atchafalaya Bay when compared to the other basins. The total wetland loss in the 
area is approximately 3,760 acres between 1932 and 1990. The average loss from 1974 
through 1990 is 87 acres per year. Wetland loss in this area is site dependent; loss is 
primarily due to erosion, human activities, and natural conversion. Storms and 
hurricanes cause shoreline erosion between Wax Lake Outlet and Point Chevreuil. 
Oil and gas pipelines disrupt the natural movement of flow and sediment within 
the wetlands. The development of the Lower Atchafalaya River, from a tidal to a 
riverine system, has created natural levees along the banks of the river, disrupting 
the movement of flow and sediment into the wetlands. 

In Atchafalaya Bay, wetland gain, rather than loss, is taking place. However, 
natural processes and human activity are limiting the effectiveness of flow and 
sediment resources in creating new wetlands by affecting sediment delivery, 
deposition, and retention. Winter storm fronts, waves, and currents refine and 
reshape the deltas in the bay by eroding and reworking sediments. MR&T project 
features such as the Wax Lake Outlet Control Structure affect the location and 
quantity of flow and sediment entering the bay. Sediments available for delta 
building in the Lower Atchafalaya River delta deposit in the channel above 
Atchafalaya Bay. These sediments reach the delta only during significant high water 
events. The Chene, Boeuf, and Black navigation channel affects deposition and 
retention of sediments within the Lower Atchafalaya River delta. The majority of 
sediments conveyed by the Lower Atchafalaya River do not reach the delta; sands 
fall out in the navigation channel where they are dredged to maintain navigation; 
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silts and clays are conveyed out of the bay. The lack of sediments available for delta 
growth in the Lower Atchafalaya River delta is evident when the growth rate of this 
delta is compared to that of the Wax Lake Outlet delta. The Wax Lake Outlet delta 
receives approximately one- third the amount of flow and sediment of the Lower 
Atchafalaya River delta, and yet grows at a rate three times as great. 

mTTURE WITHOUT-PROJECT CONDITIONS 
Wetland loss in the area north of Atchafalaya Bay will generally continue at 

historical rates, resulting in 4,350 acres lost in this area in 50 years, or 8 percent of the 
existing acreage. Periodic overflow from the Atchafalaya system will continue to 
augment the wetlands, contributing to their overall stability. However, as the 
Lower Atchafalaya River and the Wax Lake Outlet evolve into riverine systems, 
natural levees will continue to form along the channel, disrupting the flow of 
sediment into the wetlands. 

The deltas in Atchafalaya Bay will continue to grow. In 50 years, approximately 
67,000 acres of subaerial delta will be present in both the Lower Atchafalaya River 
and the Wax Lake Outlet deltas. Of this subaerial land, approximately 27,550 aaes 
will be vegetated wetlands-9,760 acres in the Lower Atchafalaya River delta and 
17,790 acres in the Wax Lake Outlet delta, representing a gain in excess of 600 percent 
over the existing acreage. 

As the deltas continue to grow, Atchafalaya Bay will change toward a riverine 
environment. Changes in salinity, water temperature, and turbidity will reduce 
shrimp, oyster, and marine fisheries production and increase furbearing, waterfowl 
and freshwater species production. 

Table AT-I shows projected. wetland gain in the Atchafalaya Basin. 

Table AT-1 
Projected Wetlands in the Atchafalaya Basin 

Measured Loss Projected Gain Projected Gain 
1932-1990 in 20 years in 50 years 

(Acres) (Percent) (Acres) (Percent) (Acres) (Percent) 

BASIN PLAN 
Three strategies are available to increase the quantity of sediment delivered to 

Atchafalaya Bay: realign the entrance to Wax Lake Outlet, modify the Lower 
Atchafalaya River to increase its efficiency, and dredge sediments. Realigning the 
entrance to the Wax Lake Outlet is the preferred strategy. It creates more wetlands at 
a lower cost than the other two strategies. 

Three strategies are available to reduce the quantity of sediment bypassing the 
Lower Atchafalaya River delta: relocate the navigation channel; relocate the flow 
and sediment to Wax Lake Outlet; and manage the growth of the Lower Atchafalaya 
River delta (delta management). Relocating the navigation channel is the preferred 
strategy because it solves a major problem of limited growth of the Lower 
Atchafalaya River delta without creating flood problems in the Techelvermilion 



&Malava &sin: Summa? of Basin Plan 
I 

Basin or significantly reducing flow and sediment to the Terrebonne Basin. 
However, it has the potential for significant environmental and engineering 
problems. Delta management, on the other hand, can be initiated now and 
continue over the long term until these issues are resolved. 

Delta management, relocating the navigation channel, and realigning the 
entrance to Wax Lake Outlet are the selected large scale measures to reduce the 
impact of human activity on the growth and development of wetlands in the 
Atchafalaya Basin. Priority projects to reopen Natal Channel and Radcliffe Pass and 
reduce the height of the Big Island in Atchafalaya Bay also reduce the impact of 
human activity in the short-term. These projects work toward the long-term goal of 
overall delta management. Other short-term measures support the overall basin 
plan. Management in the established wetlands north of Atchafalaya Bay by closing 
oil and gas pipelines and reopening closed distributaries, restores fluvial input 
disrupted by human activity and natural processes. Shoreline protection reduces 
erosion. Dredging sediments creates wetlands that offset loss from human activity 
and natural processes. 

Delta management is the critical component of the plan for the basin because of 
its significant impact on delta growth. Reopening Natal Channel and Radcliffe Pass 
and reducing the height of Big Island are critical to the success of the restoration 
plan because they will shape the direction of future delta management activities in 
the Lower Atchafalaya River delta. Results of delta management will be enhanced 
in the long term with the relocation of the navigation channel. This long-term 
effort will require engineering and environmental studies to ensure a feasible plan. 

The short-term portion of the plan contains projects that can be implemented 
under the CWPPRA with minimum effort. Small scale projects such as shoreline 
protection measures are effective in solving small, site dependent problems of 
wetland loss and erosion and creating small areas of wetlands. 

In summary, the selected plan uses sediment diversion, marsh creation, and 
shoreline protection measures to achieve the basin objectives. The predominant 
feature is sediment diversion. The selected plan emphasizes management of 
existing resources until these resources can be increased in the future. 

Nine individual projects are part of the selected plan for the Atchafalaya Basin. 
Table AT-2 summarizes these projects, indicating project type, cost, acres created, 
whether the project is critical or supporting, and if it is to be implemented in fie 
short term or long term. Appendix F contains a detailed description of each project. 

Appendix F contains a description of the plan formulation process. Figure AT-2 
shows the main elements of the plan. 

COSTS AND BENEFITS 
The selected plan creates, protects, and restores approximately 11,090 acres of 

wetlands over 20 years and a total of 28,150 acres in 50 years. The three critical 
projects create, protect, or restore 8,110 acres of wetlands over a 20 year period at a 
cost of $15,981,000. In addition, these projects benefit an additional 5,960 acres. The 
critical long-term project, delta management, creates an additional 4,070 acres of 
wetlands in 50 years. Short-term supporting projects create, protect, or restore 350 
acres of wetlands in 20 years at a cost of $3,407,000 and benefit an additional 2,110 
acres. Long-term supporting projects create 15,630 acres in 50 years at a cost of 
$110,590,000. 



Table AT-2 
Summary of the Atchafalaya Basin Projects 

Priority Acres Created, Net Estimated Cost per 

h i e c t  ko' j  List P r o t d , o r  Benefited Cost Benefited 
No. Project Name Type P m j j s  Restored Acres ($1 Acres ($/Ad 

Critical Proiects, Short-Term , . 

PAT-2 Akhafahya Sediment Delivery 
XAT-7 Big island  ini in^ 
Subtotal 

SD,MC PPL 2 

Critical Projects, Long-Term 
XAT-5 Delta Management SD, MC 

SD,MC PPL 2 1 m  2,020 3,821,00 1,900 
3,790 4,810 4,631,000 

Supporting k o ' j ,  Short-Term 
XAT-3 Shoreline Erosion 
XAT4 Booster Pump MC 80 110 977,000 &goo 

w 
w XAT-8 Dredge Sediments into Wax Lake Outlet SD 
UI Subtotal 

Supporting Projects, Long-Term 
XAT-4 Establish Wetland Management SD, MC 
XAT-9 Relocate Navigation to Shell Island Pass SD 9,040 
XAT-10 Realign Wax Lake Outlet SD llM 

Total Atchafalaya Basin ** 4,140 7,270 8,038,000 
Total Atchafalaya Basin $** 8,460 16,530 19,388,000 

MC I h s h  Creation 
SD Sediment Diversion 
SP Shoreline Protection 

* Denotes project to be implemented after 20 iears. Acres shown are protected by year 50. 
Total include only Critical Short-Term Projects and Supporting Short-Term Projects. 

-* Total includes Critical Short and Long-Term and Supporting Short-Term Propcts. 
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TECHE/VERMILION BASIN: SUMMARY OF THE BASIN PLAN 

STUDY AREA 
The Teche/Vermilion Basin contains roughly 243,000 acres of wetlands in 

Vermilion, Iberia, and St. Mary parishes. The basin extends westward from Point 
Chevreuil through East and West Cote Blanche Bays, and includes Marsh Island and 
Vermilion Bay. The basin is bordered on the east by the West Atchafalaya Basin 
Protection Levee, on the west by Freshwater Bayou Canal and Louisiana Highway 
82, on the north by the Lafayette/Vermilion and St. Martin/Iberia parish lines, and 
on the south by the Gulf of Mexico (Figure TV-1). 

EXISTING CONDITIONS AND PROBLEMS 
Much of the basin is occupied by three large bays: East Cote Blanche Bay, West 

Cote Blanche Bay, and Vermilion Bay. Marsh Island is an important hydrologic 
feature because it separates these bays from saltier water in the Gulf of Mexico. 
Therefore, marshes in this basin are primarily fresh, intermediate, and brackish 
with relatively few salt marshes. The Teche/Vermilion Basin lost 42,293 acres 
(14.8 percent) of marsh since 1932, nearly half of which was lost between 1951 and 
1974, which is a relatively low rate compared to rates in other basins. Marsh loss is 
relatively slow because the basin is in the later stages of the delta lobe cycle; the more 
delicate wetlands deteriorated centuries ago. In fact, the delta lobe cycle has 
proceeded to the point that the basin should be experiencing rapid wetland creation 
in association with the emerging Atchafalaya River delta, but wetlands are not being 
built at maximum rates because the flow of fresh water and sediments down the 
Atchafalaya River is controlled at the Old River Control Structure. Fresh water and 
sediments from the Atchafalaya River benefit the basin nonetheless. Furthermore, 
numerous live and relic oyster reefs southeast of Marsh Island buffer water 
exchange between the big bays and the Gulf of Mexico, which also contributes 
stability. 

Although the basin is geologically stable and benefits from the emerging 
Atchafalaya River delta, geomorphologic and hydrologic conditions have been 
altered by the dredging of navigation and petroleum access canals and the 
construction of spoil banks and levees. The effects of these alterations vary greatly 
from place to place, but generally they have created artificial barriers between 
wetlands and wetland maintenance processes, or removed natural barriers between 
wetlands and wetland decay processes. Interior marshes, traditionally maintained 
by annual flooding with fresh water in the spring, may deteriorate when exposed to 
increasing marine conditions, particularly in marshes where the soils have low 
mineral content. However, marshes near the Gulf of Mexico benefit from linkage 
with the gulf because winter storms deliver sediments to those marshes. Many 
landowners have responded to changing conditions caused by large-scale alterations 
by managing hydrologic conditions on a small scale using marsh management 
techniques. It is possible that some of these management efforts may not preserve 
marsh, particularly older ones. However, marsh management is an actively 
evolving field. 

Some wetland loss might also be related to herbivory. Moderate herbivory 
alone is not believed to cause wetland loss, but it may be the "final straw" in 
marshes experiencing additional stresses such as flooding or saltwater intrusion. 
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Teche/Vennilion Basin: Summarv of Basin Plan 

Most wetland loss in the basin occurs either as shoreline erosion or in isolated 
hot spots. Areas are classified as hot spots when they experience rapid loss relative 
to other marshes within this basin. Hot spots in this basin are smaller than in other 
basins; they presumably originate from hydrologic changes that alter the balance 
between the marsh maintenance and deterioration processes, but the specific causes 
vary from place to place. Canals and spoil banks have impounded some areas and 
increased tidal energy in other areas. Thus, some areas have become isolated from 
sediment input, whereas water exchange removes more sediments than are 
introduced in other areas. Inadvertent impoundment also causes some areas to 
flood excessively. 

Shoreline erosion on the large bays is caused primarily by natural wave energy. 
Wave energy has gradually increased over the centuries because the bays are 
naturally getting deeper due to the very slight but constant subsidence and global 
sea-level rise. Wave energy is also believed to have been increased because humans 
reduced the size of the oyster reefs between Marsh Island and Point Au Fer that 
shielded the large bays from wave and tidal energy in the Gulf of Mexico. Severe 
shoreline erosion occurs on Marone and Redfish Points, Shark Island, and the shore 
of Weeks Bay. 

Shoreline erosion can dramatically affect wetland loss when it causes relatively 
isolated marsh drainage systems to become hydraulically connected with dynamic 
water bodies such as navigation canals and the large bays. In other areas, shoreline 
erosion is particularly rapid and causes the direct loss of significant wetland acreage. 
These may be classified as hot spots of erosion. Erosion caused by boat wakes and 
water surges associated with the passage of large vessels also causes wetland loss 
along the GIWW and other navigation canals. 

FUTURE WITHOUT-PROJXCT CONDITIONS 
Over the next 20 years, 14,700 acres or 6.1 percent of the marsh (based on 1988 

marsh acres) will be lost unless preventative measures are taken (Table TV-1). 
Within the next 50 years, 36,750 acres or 15.1 percent percent of the marsh will be 
lost. Cumulative losses since 1932 will approach 28 percent by 2040. In 50 years, 
shoreline erosion will reduce Marone Point, Redfish Point, and Shark Island, and 
Weeks Bay will be larger. The interior marshes on Marone Point, those north and 
south of the GIWW between the Vermilion River Cutoff and Tigre Lagoon, the 
south central marshes on Marsh Island, and marshes on State and Rainey refuges 
will become shallow ponds. This will reduce fisheries available for harvest by 
commercial and recreational fishermen and wintering habitat for millions of 
waterfowl. The growing ecotourism industry will be negatively affected, and stonn 
surge protection will be reduced. 

Table TV-1 
Wetland Loss in the Teche/Vermilion Basin. 

Measured Loss Projected Loss in 20 years Projected Loss in 50 years 
1932-1 990 (Acres) (Acres) (Percent) (Acres) (Percent) 



Teche/Vermilion Basin: Summarv of Basin Plan 

BASIN PLAN 
Several objectives were developed to guide protection, restoration, and creation 

of wetlands within the Teche/Vermilion Basin. These objectives were based on 
prevailing conditions in the basin. A description of the plan formulation process is 
contained in Appendix G. 

The short-term portion of the plan is dominated by projects that protect critical 
shorelines, restore more natural hydrological conditions, and determine the causes 
of marsh loss in hot spots so that site specific counter-measures can be designed. 
Locations of major areas of activity are noted in Figure TV-2. The long-term goal of 
the plan is to maximize spring flooding of wetlands, which will require feasibility 
studies and coordination with adjacent basins. 

Shoreline erosion will ultimately slow because the bays are gradually filling 
with Atchafalaya River sediments. But this may take centuries without additional 
flow from the Mississippi River into the Atchafalaya River. Nonetheless, it may be 
possible to accelerate this process in some areas, and high priority is given to projects ' that speed this beneficial process, such as sediment trapping in Little Vermilion Bay. 

There are substantial benefits to protecting some current shorelines that shield 
I relatively isolated marsh ponds and bayous. It is preferred that these projects use 

beach nourishment, dredged material, and sediment trapping, but it may be 
I necessary to use hard structures to protect some fragile but critical shorelines. Such 
I projects are cost effective because they prevent rapid hydrological changes from 

occurring throughout large areas. This is the primary focus of critical short-term 
projects in many areas such as Lake Sand at Marsh Island. 

Several critical projects restore more natural hydrological conditions on a small 
scale. For example, the Cote Blanche Hydrologic Restoration project slows shoreline 
erosion, restores hydrologic barriers between interior marshes and the bays, and 
controls water exchange between the GIWW and the project area, but does not 
include complete enclosure by levees. The net result is that this marsh is protected 
from artificial water exchange and shoreline erosion, but can still flood with fresh, 
sediment-rich water from the Atchafalaya River that is available in the adjacent 
GrWW and bays each spring. 

Reducing loss in "hot spots" requires various measures such as sediment 
trapping, hydrologic restoration, and freshwater diversion. Addressing hot spots 
requires site-specific techniques in different areas because causes of wetland loss and 
the availability of counter measures vary throughout the basin. Restoring spring 
flooding with fresh, sediment-rich waters may someday stop marsh loss in hot 
spots, but it is important to protect these areas from loss now because if they convert 
to ponds, they will have to be restored-a much more expensive process. 
Thus, these projects are also classified as critical short-term even though specific 
causes of wetland loss must first be determined in each hot spot. Once site specific 
causes of marsh loss have been determined, then appropriate techniques, e.g., 
sediment trapping, hydrologic restoration, and freshwater diversions, can be 
implemented. 

Restoring spring flooding to interior marshes provides optimum salinity levels 
and introduces mineral sediments, which promote plant growth. Restoring spring 
flooding on a regional scale is an important long-term goal, but it requires increased 
sediment delivery to the Wax Lake Delta; managing diversions into the Vermilion 
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Teche/Vermilion Basin: Summary of Basin Plan 

River, Bayou Teche, and the GIWW during the spring flood; or increasing discharge 
of the Atchafalaya River. Increasing fresh water and sediments available from the 
Atchafalaya will also speed bay filling, which will slow shoreline erosion and 
initiate wetland creation in Vermilion Bay, West Cote Blanche Bay, and East Cote 
Blanche Bay. Detailed study and planning are necessary to determine if these 
concepts are feasible. Thus, no projects are proposed at this time even though 
restoring spring flooding on a regional scale is a critical long-term strategy. 

Projects in the Teche/Vermilion Plan are listed in Table TV-2, which displays 
the project type and classification. A detailed description of all projects proposed in 
the Teche/Vermilion Basin can be found in Appendix G, Table 9. 

COSTS AND BENEFITS 
The short-term projects proposed in the selected plan will protect or create 4,770 

acres of marsh and prevent 30 percent of the predicted loss at a cost of $34,039,000 
(Table TV-3). In addition, 5,010 acres of marsh and submerged aquatic vegetation 
will be enhanced. Costs and benefits of the other three short-term critical projects 
cannot be determined until the site-specific causes of marsh loss can be determined 
in each hot spot. 

Table TV-3 
Costs and Benefits of the Selected Plan 

Acres Created, Percent Total 
Project Protected, or Loss Benefited Cost 

Classification Restored Prevented Acres ($1 
- -- - - -  - - - - - - - - - 

Critical Short-Term 3,840 26 8,720 22,149,000 
Supporting Short-Term 930 4 1,060 11,890,000 
Total 4,770 30 9,780 34,039,000 

Less than half of the marsh loss predicted to occur in this basin can be countered 
with the projects listed in the plan. Additional efforts will therefore be needed to 
achieve no net loss of wetlands. Substantial gains may be possible by addressing 
marsh loss in the hot spots. However, the most beneficial action is likely to be 
maximizing spring flooding on a regional scale. In addition to slowing marsh loss 
processes of saltwater intrusion and sediment starvation, this would likely promote 
creation of new wetlands. This is one of the few basins with substantial potential for 
wetlands creation, and every avenue to maximize spring flooding should be 
explored. 





Table TV-2 

Summary of the Teche/Vennilion Basin P r o m  (Continued) 

AcresCreated Net Estimated Cost Per 

Project Priority Restored, or Benefited Cost Benefited 

Project No. Project Name TYF List Protected Acres ($1 Acre ($/ Ac) 
Supporting Projects, Short-Term 

PTV-4 Vermilion River Shore. Prot., Live Oak 

PTV-8 Avery Canal/Weeks IsL Veg. Plantings 

PTV-18/TV-9 Vermilion Bay/Boston Canal Shore. Protection 
XTV-I I Freshwater Bayou Bank Stab 

XTV-25 Oaks Canal Shoreline Protection 
XTV-27 Freshwater Bayou Bank Stab 
XTV-28 Fmhwater Bayou Bank Stab 

@ 

$1 
XTV-29 Freshwater Bayou Bank Stab 
Subtotal: Supporting Projects, Short-Term 

Supporting Projects, Long-Term 
PrV-6 Bayou Carlin Bank Protection 
PTV-7 Little Vermilion Lake Shoreline Protection 
F~V-12 East/West Cote Blanche Bays Vegetative Plantinp 

Demonsha tion 
PW-5 Cheniere au Tigre Shoreline Protection 

Total Teche/Vermilion Basin 4 7 7 U  p 9,780 34,039,000 
FD Fmhwater Diversion 
HR Hydrologic Restoration 
SP Shore or Bank Projection 
ST Sediment Trapping 'I 

VP Vegetative Planting 
UK Unknown 
* Total cost and benefits for the selected plan include only Critical Short-Term and Supporting Short-Term projects. 



MERMENTAU BASIN: SUMMARY OF THE BASIN PLAN 

STUDY AREA 
The Mermentau Basin lies in the eastern portion of the Chenier Plain in 

Cameron and Vermilion Parishes. The 734,000-acre basin is bounded on the east by 
Freshwater Bayou Canal, on the South by the Gulf of Mexico, on the west by 
Louisiana' State Highway 27, and on the north by the coastal prairie. The Grand 
Chenier and Pecan Island ridge systems are linked by Louisiana Highway 82 and 
divide the basin into two distinct subbasins: the Lakes Subbasin north of the 
highway and the Chenier Subbasin south of the highway (Figure ME-I). About 18 
percent (128,200 acres) of the basin lands are publicly owned as Federal refuges and 
State wildlife management areas. 

EXISTING CONDITIONS AND PROBLEMS 
The basin contains about 450,000 acres of wetlands, consisting of 190,000 acres of 

fresh marsh, 135,000 acres of intermediate marsh, and 101,000 acres of brackish 
marsh. A total of 104,380 acres of marsh has converted to open water since 1932, a 
loss of 19 percent of the historical wetlands in the basin. 

Prior to human alterations, delta-building processes associated with the 
Mississippi River resulted in periodic building of marsh along the gulf coast of the 
Mermentau Basin. Construction of flood control and navigation projects on the 
Mississippi and Atchafalaya rivers restricted those natural processes to relatively 
small portions of the coast. Consequently, marsh-building now occurs on only the 
eastern-most portion of the Mermentau Basin's coastline. This condition is further 
aggravated by continuing subsidence and sea level rise. In the Mermentau Basin, 
relative sea level rise results in. an average water level rise of 0.25 inches per year. 
Although natural wetland building processes only occur along the eastern shore, 
natural marsh maintenance processes (e.g., plant deterioration and regeneration) 
can be fairly effective at keeping wetland loss rates low. However, these processes 
have been altered or interrupted and the ability of the system to maintain the marsh 
is jeopardized. 

The two subbasins suffer from distinctly different hydrologic problems. The 
most critical wetland problem in the Lakes Subbasin is excessive flooding. A 5-mile- 
long segment of Louisiana Highway 27 almost totally blocks drainage from the 
western portion of the Lakes Subbasin into adjacent wetlands of the 
Calcasieu/Sabine Basin. Similarly, along the southern boundary of the-~akes 
Subbasin, Louisiana Highway 82 blocks drainage across 17 miles of marsh. The 
Freshwater Bayou navigation channel has altered the historic drainage pattern in 
the eastern portion of the Lakes Subbasin. These numerous blockages of drainage 
outlets significantly increase ponding in the subbasin. 

The Catfish Point Control Structure, built to reduce saltwater intrusion into 
Grand Lake via the Mermentau River, controls the major drainage outlet from the 
Lakes Subbasin. High water levels in the gulf frequently prevent the drainage of the 
subbasin through the structure. Farther upstream, development and 
channelization of the Mennentau River watershed have increased the rate of run- 
off into the Lakes Subbasin. These factors, in combination with the loss of historic 
drainage outlets, result in periods of prolonged high water levels following heavy 
basin-wide precipitation. Because upland drainage improvements are continuing 





Mermentau Basin: Summarv of Basin Plw 

throughout the Mermentau River watershed, high water levels in the Lakes 
Subbasin will remain a problem. 

Natural freshwater inputs from the Lakes Subbasin into the marshes of the 
Chenier Subbasin are reduced by the same highway embankments that impound 
water in the northern subbasin. The loss of those freshwater inputs is compounded 
by waterways and canals that create additional connections between the gulf and 
area marshes, facilitating saltwater intrusion. 

FUTURE WITHOUT-PROJECT CONDITIONS 
If nothing is done to solve the problem of wetland loss in this basin, current 

estimates project a continuing loss rate of 1,980 ares per year. Table ME-I shows 
projected losses for 20- and 50-year periods for each subbasin. 

In absence of remedial action, about 18 percent, or 62,900 acres, of the land in the 
Lakes Subbasin would be lost over 50 years. This loss would occur in wetlands 
adjacent to the shorelines of White and Grand Lakes and the banks of the GIWW 
and Freshwater Bayou Canal. Interior losses would continue in the Deep Lake area, 
the Freshwater Bayou wetlands, and the vicinity of Little Pecan Bayou. 

Chenier Subbasin wetland losses are projected to be 32 percent, or 36,100 acres, 
over the next 50 years. Interior wetland losses would continue to occur south of 
Pecan Island and Grand Chenier. Erosion along the gulf shoreline would continue 
at the present rate of 20 to 40 feet per year. 

Table ME-1 
Projected Marsh Loss 

Projected Loss at 20 yrs. Projected Loss at 50 yrs. 
Subbasin (Acres) (Percent) (Acres) (Percent) 

Lakes 25,160 7.3 62,900 18.3 
Chenier 14,440 12.6 36.100 31.5 
Totals 39.600 8.6 99.000 21.4 

BASIN PLAN 
The short-term portion of the Mermentau Basin plan depends on modifying 

existing structures and creating additional outlets to reduce ponding in the Lakes 
Subbasin and reducing salinity intrusion in the Chenier Subbasin. In addition, the 
plan utilizes shoreline protection, hydrologic restoration, marsh creation with 
dredged material, marsh management, terracing, and vegetative plantings. The 
long-term portion of the plan relies on hydrologic restoration and vegetative 
plantings. Figure ME-2 indicates the strategy for the basin. A detailed discussion of 
the plan formulation and evaluation process is in the Mermentau Basin Plan, 
Appendix H. 

In the Lakes Subbasin, the short-term critical projects use two methods to move 
water out of the subbasin for the purpose of reducing flooding stress on vegetated 
wetlands: modifying the Vermilion Lock (which is no longer operational) and the 
Figure ME-2. Mermentau Basin, Strategy Map 



LAFAYETTE P 

C, 
h) 
00 

Crlflcally Erodlng Stwrelfnes 

Crlflcally Erodlng lnferlor Weflands 

Figure ME-2. Mermentau Basin, Strategy Map. 
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operation of the Schooner Bayou Control Structure and Freshwater Bayou Lock, and 
creating additional outlets such as a structure at Black Bayou. 

The short-term supporting projects within the Lakes Subbasin protect interior 
wetlands by hydrologic restoration (Sawmill and Humble Canals), rebuild open 
water areas (Big Bum and Deep Lake), and protect shorelines and banks (White 
Lake, Freshwater Bayou, and the GIWW). 

The long-term supporting projects within the Lakes Subbasin treat critical loss 
areas by hydrologic restoration ( Miami South Levee and Coteau Plateau Marsh) and 
vegetative plantings (Little Pecan Island and along the GIWW). 

For the Chenier Subbasin, the short-term critical projects use water evacuated 
from the Lakes Subbasin to treat the saltwater intrusion problem (White Lake 
Diversion, Grand/White Lake Diversion, and Hog Bayou Freshwater Introduction). 

The short-term supporting projects within the Chenier Subbasin protect the gulf 
shoreline from the Mermentau River to the eastern boundary of the Rockefeller 
Refuge, restore hydrology (Rollover Bayou Structure), create wetlands (Pecan Island 
Terracing), and plant vegetation along the gulf shoreline. 

Table ME-2 lists all the projects in the selected plan. A detailed description of all 
projects in the selected plan is contained in Appendix H. 

COSTS AND BENEFITS 
Lakes Subbasin. 

Implementation of the 30 evaluated projects in the selected plan (critical and 
supporting short-term projects) will protect, create, or restore 6,710 acres of wetlands 
and decrease marsh losses over a period of twenty years by an estimated 27 percent at 
a cost of approximately $53,358,000. Three critical hydrologic restoration projects in 
the subbasin were not evaluated for cost or habitat benefits and will require further 
study and evaluation. The benefits for these projects will depend on their ability to 
reduce the water levels in the subbasin. Additional projects will need to be 
evaluated for the subbasin for protection of acreage not covered under the present 
plan. 

Chenier Subbasin. 
The selected plan is expected to create, protect, or restore 3,150 acres of wetlands 

and reduce marsh loss over a period of twenty years by 22 percent at a cost of 
approximately $19,571,000. One project was not evaluated for cost or habitat benefits 
and will require further study and evaluation. There is a need to develop and 
evaluate other projects to achieve no net loss of wetlands. If dredging technology 
becomes more cost-effective, the option of pumping sediments from the gulf into 
shallow open water or deteriorating marshes will need to be investigated. This can 
only be used in the more saline subbasin marshes. It should only be done during 
the spring floods when the gulf salinities are the lowest in order to avoid placing 
sediments with higher salinities into marsh environments. 



Table ME-2 
Table 4. Summary of the Mermenhu Basin Projects 

Priority Acres Geated Net Estimated Cost Per 
Prow Project List Protected, or B d t e d  Cost Benefited 

No. Project Name Type Projects Restored Aaes ($1 Aae ($/Ad Comments 
Critical Propcts, Short-Term: Lakes Subbasin 

CS16 Black Bayou Bypass FD 115 1,661 4,600,000 2,800 Interacts w/ PME-7, in C/S Basin 
XME-19 Old Vermilion Lock FD M M M na Interacts w/ PMEc7 
XME-20 !3hooner Bayou Bypass FD M na M na Interacts w/ PME-7 
XME-23 Freshwater Bayou L c t u r e  FD 
Subtotal: Critical Projects, Short-Term, Lakes Subbasin 

na Interacts w/ PME-7 

Critical Projects, Short-Term: Chenier Subbasin 
PME-04 White Lake Diversion FD 126 1,133 2,000,000 1,800 Interacts w/ PME-7 & ME1 

u 
PME-W Grand/White Lake Diversion FD M na M 

W o XME-42 Hog Bayou F.W. Introduction FD - 1,274 - 2,264 2,000,000 900 ' 
Subtotal: Critical Projects, Short-Tenn, Chenier Subbasin 1,400 3,400 4,000,000 

Supporting Projects, Short-Term: Lakes Subbasin 
ME-02 Hog Bayou Wetland 
ME-04 Freshwater Bayou 
ME45 White Lake Shore Protection 
ME-5 
/XME-38 White Lake Shore Protection 

ME-06 Big Bum Marsh Creation 
ME-U7 Deep Lake Marsh Protection 
ME-09 Cameron Prairie Refuge 
PME-01 GIWW Bank Protection 
PME-03 Old GIWW Shore Protection 
PME-05 Grand Lake South Shore 

SP 
MC 
MC 
SP PPLl 
SP 
SP 
SP 

11 6,700 
500 Interacts w/ XME-29 & XME-30 

22,600 



Table ME-2 
Table 4. Summary of the Mennentau Basin Projects (Continued) 

Priority Acres Created Net Estimated Cost Per 
Project Project List Protected, or Benefited Cost Benefited 

No. Project Name Type Propcts Restored Aaes ($1 Aae ($/Ad Comments 
Supporting Projects, Short-Term: Lakes Subbasin (Continued) 

PME-15 Humble Canal HR lf 92 2,034 700,000 300 .' 
XME-17 North Canal to Mermentau R. SP 221 241 6330,000 26,100 
XME-18 Lake Shore Rims MC 92 92 370,000 4 , m  
XME-26 Warren Canal Structure HR M M ~150,OOOl na 
ME-27 Seventh Ward Canal Structure HR M M [150,0001 na 
XME-28 GIWW/Freshwater Bayou SP 60 60 700,000 11,700 
XME-29 Freshwater Bayou Phase 3 SP 118 118 3,763,000 31,900 
XME-30 Freshwater Bayou Phase 4 SP 36 36 1,138,000 31,600 
XME-31 Freshwater Bayou Phase 5 SP 36 36 1,138,000 31,600 
XME-32 Freshwater Bayou Phase 6 SP 31 31 ~,oo0.000 32,300 
XME-33 Freshwater Bayou Phase 7 SP 25 25 788,000 3 1 ~ ~  
XME-35a Umbrella Bay SP 74 78 1,100,000 14,100 

rr 
2 XME-35b Mallard Bay SP 74 78 900,000 11300 

XME-36 Tebo point VP 9 11 200,000 18,200 
XME-37 Chenier DuFond VP 15 18 mrm 46,700 
XME-38 Grand Voile Lake to Bear Lake SP 204 242 1,000,000 4,100 
XME-40 N. Little Pecan Bayou m# sp  117 767 1,400,000 1,800 J 

XME-43 FlorenceCanal HR 500 500 350,000 700 1 

XME-44 GIWW Bank Stabilization SP 20 23 620,000 27,000 
XME-45 Pumpkin Ridge Structure HR 15 136 700,m 5,100 - - 
Subtotal Supporting Projects, Short-Term, Lakes Subbasin 6,570 12,500 48,666,000 Does not indude Demo PME-06 



Table ME-2 
Table 4. Summary of the Mermentau Basin PropcOl (Continued) 

Priority Acres Created Net Estimated Cost Per 

Project Project List Protected, or Benefited Cost Benefited 
No. Project Name Type PropcD, Restored Aaes ($1 Aae (WAC) Comments 

Supporting Projects, Short-Term: Chenier Subbasin 
PMEM Rockefeller Gulf Shoreline SP 850 913 9,000,000 9,900 
PME-09 Mermentau R to Rockefeller SP 418 450 4,200,000 9,300 
XME-22 Pecan Island Terracing T 23 1,017 l,7mcQ 1,700 
X M E 4  Rollover Bayou Structure HR 150 601 4'loto00 700 - - 

Subtotal Supprting Project, Short-Term, Chenier Subbasin 1,440 2,980 15,300,000 Does not include Demo ME-08 

Supporting Propcts, Long-Term: Lakes Subbasin 
PME-08 Miami South levee HR 

H 
PME-I0 Little Pecan Is. Veg. Plan- VP 

W 
h) 

PME-I1 GIWW Veg. Plan- VP 
PME-16 Coteau Plateau Marsh MM 
XME-34 OakGroveCanal FD 
XME-39 Mud Lake Levee Repau HR 
XME-41 Grand Chenier Levee HR 

Demonstration Propct Lakes Subbasin 
PME-06 White Lake South Shore SP PPW 16 18 92,000 5,100 Supporting, short-term 

Demonstration ProjecDI: Chenier Subbasin 
ME-08 Dewitt Rollover, Veg Planting VP PPLl 31 0 331 271,000 800 Critical, short-term 

- - 
Total Mermentau Basin 9 , ~  20,890 ~,929,000 
na Information not available MC Marsh Creation SP Shoreline or Bank Protection 
FD Freshwater Diversion MM Marsh Management VP Vegetative Planting 
HR Hydrologic Restoration T Terrecing 
[#] Not included in totals. 

Benefits not verified by the WVA work goup. 7 

Tota l  cost and benefits for the basin plan indude only those for Critical Short-Term Projects, Supporting Short-Term Projects, and Demonstration Projects. 



CALCASIEU /SABINE BASIN: Sl JMMARY OF THE BASIN PJ,AN 

STUDY AREA 
The Calcasieu/Sabine Basin is located in southwest Louisiana in Cameron and 

Calcasieu parishes and consists of approximately 630,000 acres. The northern 
boundary of the basin is defined by the Gulf Intracoastal Waterway (GIWW). The 
eastern boundary follows the eastern leg of State Highway 27; the western boundary 
is the Sabine River and Sabine Lake; and the southern boundary is the Gulf of 
Mexico (Figure CS-1). About 24 percent (148,600 acres) of the basin lands is publicly 
owned as Federal refuges. 

EXISTING CONDITIONS AND PROBLEMS 
The basin contains about 312,500 acres of wetlands, consisting of 32,800 acres of 

fresh marsh, 112,000 acres of intermediate marsh, 158,200 of brackish marsh, and 
9,500 acres of saline marsh. A total of 122,000 acres have been lost since 1932, 
28 percent of the marsh that existed in 1932. 

Marshes within the Calcasieu/Sabine Basin began forming about 3,500 years ago. 
Whenever the Mississippi River established a westerly course, large quantities of 
reworked riverine sediment were deposited along the gulf shore, resulting in 
southerly growth of the shoreline. When the Mississippi River shifted to an 
easterly course, the sediment supply decreased and erosive forces were greater than 
sediment deposition due to littoral drift. As a result, the shoreline converted to a 
more typical beach-like nature and gradually retreated. The repetitive occurrence of 
these pulses of sediment due to change in the Mississippi River's course helped to 
build the systems of cheniers (oak ridges) in the basin. 

The progradation process served to establish an undulating land form along the 
gulf coast. The areas between the cheniers were collecting points for water and, over 
time, built up by decomposition and regeneration of plant materials to form low 
salinity marshes. These interior marsh areas would occasionally receive pulses of 
mineral sediment input due to storm tides. 

Calcasieu and Sabine lakes are the major water bodies within the basin. 
Freshwater inflow to the basin occurs primarily through these lakes via the 
Calcasieu and Sabine rivers. Marshes within the basin historically drained into 
these two large lakes. This process was altered by the construction of channels to 
enhance navigation and mineral extraction activities. Navigation channels now 
dominate the hydrology of the basin. The Calcasieu Ship Channel is maintained at 
40 feet deep by 400 feet wide and extends from the Gulf of Mexico to Lake Charles, 
Louisiana. The GIWW is maintained at 12 feet deep by 125 feet wide. The reach of 
the G W  between the Sabine River and the Calcasieu Ship Channel was dredged 
to a depth of 30 feet in 1927. The Sabine-Neches Waterway, between the Gulf of 
Mexico and Port Arthur, Texas, is 40 feet deep by 400 feet wide. 

The hydrology of the marshes between Sabine and Calcasieu lakes has also been 
altered by numerous relatively small access canals. The GIWW and this network of 
canals have established a hydrologic connections between the Sabine and Calcasieu 
Estuaries. Additionally, a number of bayous which once drained adjacent marshes 
into either of the estuaries have been connected to one another. Consequently, 
marshes between Sabine and Calcasieu Lakes have become a large interlinked 
system with water draining and circulating to the northern, eastern, and western 
portions of the basin. 





The water circulation patterns allow for higher salinity water to enter the 
interior marshes (saltwater intrusion). The basin soils, which are 87 percent organic 
and support lower salinity marsh vegetation, are infiltrated by the more saline 
waters. This leads to increased stress and loss of the plant communities, and 
eventually erosion and sediment transport out of the inner marsh areas. 

Subsidence and sea level rise are natural processes that contribute to wetland 
deterioration and loss. Under pristine conditions, natural marsh building and 
maintenance processes are effective in maintaining coastal marshes despite 
subsidence and sea level rise; however, human alterations have disrupted the 
hydrologic processes which contributed to wetland building and maintenance, while 
subsidence and sea level rise continues. In the Calcasieu/Sabine Basin, subsidence 
and sea level rise result in an average water level rise of 0.25 inches per year. 
Although natural wetland building processes no longer occur, natural marsh 
maintenance processes can be fairly effective at keeping wetland loss rates low. 

Erosion is a problem along the shores of Calcasieu and Sabine lakes and the 
banks of the GIWW. Erosion related breaching of the lakes' shores threatens 
adjacent marshes because of the vulnerability of their typically weaker soils to 
increased water exchange and saltwater intrusion. Along the Gulf of Mexico, 
shoreline retreat is causing the loss of back-beach marshes and is threatening to alter 
the hydrology of interior marshes. Flood control projects on the Mississippi and 
Atchafalaya rivers, and construction of jetties on the Mermentau River, Calcasieu 
Ship Channel, and at Sabine Pass, have altered long shore sediment transport and 
sediment availability. 

In summary, wetland loss within the basin is largely the result of extensive 
hydrologic alterations to wetland building and maintenance processes. Recent 
observations regarding marsh recovery indicate that in some areas, reducing 
salinities may protect and restore wetlands. 

FUTURE WITHOUT-PROJECT CONDITIONS. 
Land loss data for the period 1933 to 1990 reveals that 122,000 acres of wetlands 

have been lost in the basin. The current wetland loss rate of 1,100 acres per year is 
based on composite data for the period of 1974 to 1990. Table CS-1 shows the 
projected wetland loss over 20- and 50-year periods under the no action alternative. 

Table CS-1 
Projected Marsh Loss 

Projected Loss at 20 yrs. Projected Loss at 50 yrs. 
Subbasin (~c res )  (Percent) ( ~ c r e s )  (Percen t) 

Calcasieu 9,400 9.5 23,400 23.7 
Sabine 12.500 8.4 31.200 20.9 
Totals 21,900 8.9 54,600 22.0 

BASIN PLAN 
The Calcasieu/Sabine Basin Plan (Figure CS-2) has two possible strategies to 

reduce the effects of saltwater intrusion and tidal scour: locks in the major 
waterways or structures in the many canals where saltwater enters interior marshes. 



Perlmeter Control 

- 

Figure CS-2. Calcasieu/Sabine Basin, Strategies 2 and 3 - Perimeter Control and 
Maintain Geologic Framework. 



The latter is more cost effective and can be completed in a shorter time. The short- 
term projects in the plan include shoreline and bank protection, hydrologic 
restoration, freshwater introduction, marsh management, marsh creation with 
dredged material, and terracing. An additional freshwater introduction project is a 
long-term project in the basin plan. A detailed description of the plan formulation 
and evaluation is contained in Appendix I. 

The core of the plan is structures at points where saltwater enters smaller canals 
that lead to interior marshes: the perimeters of Calcasieu and Sabine lakes, the Gulf 
of Mexico, and major waterways. This treats the adverse effects of basin-wide 
hydrologic alterations. Hydrologic restoration projects at Black Lake, Rycade Canal 
and twelve other areas, and marsh management in the Cameron-Creole area and at 
Brown ~ a k e ,  are critical in preserving marshes. Shoreline protection projects at 
Sweet and Willow Lakes, from Constance Beach to Ocean View, and at five others 
sites, are also critical in preserving marsh. Freshwater introduction from the Toledo 
Bend Reservoir and marsh creation with dredged material from the Calcasieu Ship 
Channel are other critical projects. All these projects meet the key objectives of 
preserving marsh by restoring hydrology and maintaining the geological framework 
of the basin. 

The availability of suspended sediment is limited throughout most of the basin. 
Freshwater diversions have been incorporated into projects where nutrient and 
sediment introduction may benefit wetlands. To the degree possible, actively 
managed perimeter structures will be opened during periods when nutrients and 
sediments can be introduced into wetlands. 

Supporting projects are located in interior large open water areas and other 
severely eroding areas where perimeter projects alone would not provide a 
sufficient degree of protection or restoration. Bank protection at Johnsons Bayou; 
hydrologic restoration at Oyster and Mud Bayous and other sites; marsh 
management in Tripod Bayou, East Mud Lake, and Black Lake; marsh creation at 
Hog Island Gulley; beach nourishment with dredged material; freshwater 
introduction from the GIWW; sediment and nutrient trapping in Deep Lake and 
Browns Lake-Starks Canal area; and terracing are all supporting projects. These 
short-term projects help preserve the wetlands of the basin 

Table CS-2 lists all the projects in the selected plan. A detailed description of 
projects in the selected plan can be found in Appendix I. 

COSTS AND BENEFITS 
The selected plan projects will protect, restore, or preserve 24,810 acres of 

wetlands at a cost of $136,460,000. The plan will prevent all of the marsh loss 
expected to occur over the next twenty years, producing a net gain of 2,910 acres of 
wetlands over this same period. 
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Table -2 
Summary of the Cal=ieu/Sabine Basin Ropcts (Continued) 

Riority AcresCreated, Net Estimated Cost P a  
Ropd List Protected, or Benefited Cost Benefited 
Tvw (S) Acre WAC) n 

Su-, Shor t -Ta  (Continued) 
PCS24 East Mud Lake MM PPL2 9121 2268P00 700 Related to S l b ,  XCSBB (S06). 
X W n  Structure at LA Hwy. 27 W. of Holly Beach MM [rial t5001 [224JOOl 100 Related to P-4. contained w/n XCS48 60-5). 
X S 4 W V O  ~ l a c k L a k e I U ~ ~ r k  MM 10 
(SOlb Holly Beach to Cal. Pass SP 90 
CSW West Black Lake Shore Protection SP 120 
PCfOZ(S0-M) Breakwater at LA Point SP [nl  
PCSOQ Long Point Lake Shore Protection SP 25 
-29 Hebert-Precht Riprap SP 75 
-32 Bayou Choupique SP [301 
Xc5-34 Spoil dong West Side CSC SP na 
XCfJ ; r  Rodr Dike SP 50 
Xc5-39 Turnw Bay Rock Revetment SP 30 
XCS4CN001U West Black Lake Area SP [2421 
X- SW JO~IWOIW Bayou Unit SP 891 
XCS36 Compost Demo Project ST 10 
X C S 4 M N O  S.W. Bl& Lake Area ST 29 
XG4WKM8a) S.GumCoveArea ST 101 
XCS-WSA-01) Browns LalreStarks Canal Area ST 87 
X-A-06) Deep Lake Bayou Unit Sr 5 
S t 5  Boudreaux-Broussard Marsh Protect T 68 
-19 W. Hadrbary Plantings VP PF'Ll % 
PC334 Plantine to build bottom elevation VP 2 
X W  Turners Bay Vegetative Planting VP 18 

t&M 5,100 C a n a h  pmtofFiS23. 
5,731Alal 19,000 Relater to XCS48 604 &&)and -24 

7- 1.200 Relater to XCS48 (NO4 and P(SW 
[2,227,0001 Z3,SUO Related to XCSBBn. cuntalned w/n XCS48 S 2 ) .  

nO,W 28.400 Related to XCS48 (SA-10). 
126POO 500 Relatedtocfle 

[667,0001 22,200 Conahred w/n -1. 
M Related W XCS48 (SA-lo). 

2,087AXkl 36,000 Locad from mile 5 to 9 5  on E. ride of channel. 
17,W 1r087m 
700 ConbM w/n  S 7  and -23. [1320001 

4719,000 1,600 Related to PCSl I, -2, XCS4&n. 
%OPOO 25,000 Wlthln XCS4(NQ.5) area. 

204poo 1,600  elated W S ~ , P C ~ J I  
900 Related to XCS46. 

1,619,000 
1,lSpoo 1 m  
1 , w m  3,100 Related to C4, G4.  

l ~ p o o  1,000 
128,000 25,600 w/nXCS48 (NO-B) uea 

zs;rlxm 15,900 



TabIe CSZ 
Summary of the Cal&eu/Sabine Basin RopctS (Continued) 

Priority A- Created, Net Estimated Cost Per 
Ropd List Protected, or Benefited Cost Benefited 

Pmect No. Name Twe Roiects Restored Acres (S) Acre (WAC) can men^ 

Sabine Freshwater Inro. &Hydro. Rest. FD/HR 
X(S33 Toledo Bend Water Mnt FD " 

*la Bayou Unit 
S. Browns Lake-E Hog Is. Gulley 
E Back Ridge Canal Atea 
S. Back Ridge Canal Area 
Four Mile Square Unit 
Rabbit Island 
Rebuild spoil-S. side 
Hwy. 27 culverb, 
W. Gum Cove-Black Bayou Area 
Black Lake Shore Rotection 
Calcasieu Ship Channel Erosion 
Rodr Revetment at Dugas Landing 
W. Calcasieu River Chenier 
Pool 3 Unit 
Old North Bayou Unit 
SW West Cwe Unit 
E Gum Cwe Area 

[3761 [43111 [8.119,0001 500 Contained w/n (S5b &U, related to CSSa/l2, XCS18 (NG13,14, llr. &IS). 
920 10,m na na Further study required. Benefits (S5r/12, XCS-46 (NO-19 & 201, (SA-5 & 7) & (SO-1). 

2,000 Contained i / n  &/12 and CS-12. 
700 Related to X W/U) i jLp .  

1,100 Related to XW/4BLjkp. 
500 Contained w/n XM7/481jkp. 
600 Related to XW/48Ljkp. 
SO0 Benefitted by PCfl7a. 
200 Related to XW/481jcp and XCS18 (SA8s). 
900 Related ao XCS4 (SA-1) & (SA-10). 

3,000 Same- f f i / l Z ,  CS5b/12, & S 1 2 .  
53,500 RdatertoK323 
15,000 
21.700 
10,m RelatedtoCLlb 

500 Related to S 1 8  PPL 1 pmject. 
900 Related to X~7/5e!jLp.  

1.200 Related to XCS480. 
900 A d w t  to XCS18 (NO-4) & -9). 

FD Freshwater D ivdon  
HR Hydrologic Restoration 
MC M m h  Creation 
MM Marsh Management 
SD 5 d h e n t  Divemion 
SP Shoreline Protection 
ST !jediment/NutrientTrapping 
T Tenacing 
VP Vegetative Plantinp 
Net Benefited indude aquatic vegetation enhanced wetlands 
[#I Indicates cost and berefits are dulicates of other projects; values are not contained in the totals. 
Denotes benefits were not v d i e d  by the Wetland Value Assessment Work Group. 
" Total cost and benefits indude only Critical Short-Tam and Supporting Short-Tam pro* 
Rejects in the Black Bayou region (L e X W  (NO-13 through NO-21)) are part of an S(1S Watershed Program under the authority of PL-566. 



IMPLEMENTATION 

In the CWPPRA, Congress did not ask the Task Force for recommendations on 
restoring the Louisiana Coast--it demanded real world action. The Task Force's 
response is to implement this Restoration Plan by building specific projects 
identified in the basin plan, in priority order. There will be two major tracks for this 
effort: 1) continued work on Priority Project Lists; and 2) new long-term efforts to 
build large-scale projects and to otherwise accomplish the plan objectives. The Task 
Force action agenda is outlined in this section. 

RESPONSIBILITIES FOR IMPLEMENTATION 
Putting the restoration plan into effect will require major commitments from 

the governments of the United States and Louisiana, and from the affected public. 
For its part, the Task Force will continue the existing, effective structure in which 
overall planning and analysis is conducted by interagency committees and work 
groups, and individual agencies are assigned the lead in implementation of projects 
and studies. 

Input from the public and from the academic community has been an 
invaluable part of the planning process, but more needs to be done. In early 1994, 
the Task Force will develop and adopt a strategy to improve involvement of the 
public in the ongoing CWPPRA effort. Elements of the strategy are expected to 
include: designation of a central contact to be responsible for coordinating all public 
participation; use of a periodic newsletter to report on the status of projects and 
studies; periodic public meetings, including the annual meetings associated with 
development of the Priority Project List, in order to receive public input; and other 
activities involving both outreach and input. The revised public involvement 
program will be developed in conjunction with the Citizen Participation Group. An 
outline of a draft public involvement strategy is included in Exhibit 2. 

In 1994, the Task Force will establish and fund a mechanism for securing 
scientific input. This input will help ensure that the evaluation, selection, and 
design of priority projects will be based on the best scientific information available, 
and that the Task Force is kept apprised of newly emerging predictive tools. 

BUILDING PRIORITY PROTECTS 
The Task Force will continue to select and build projects under theexisting 

CWPPRA authorization. Key elements of this work include: submitting annual 
Priority Project Lists; improving procedures for selecting projects; performing 
project monitoring; addressing issues and conflicts which could affect project 
implementation; and ensuring compliance with the National Environmental Policy 
Act and other laws. 

SUBMITTING ANNUAL PRIORITY PROJECT LISTS 
The Task Force will continue to submit its annual Priority Project List to 

Congress as a continuation of the current authorization. Inclusive of cost-shared 
funds from the State of Louisiana, the total annual construction, operation, and 
monitoring budget is about $40 million per year. Selected projects will generally be 
small scale and generally will cost less than $5 million for construction, operation, 



and maintenance. Demonstration projects to enhance restoration science will be 
included in these lists. 

IMPROVING PROCEDURE FOR SELECTING PROJECTS 
In 1994, the Task Force will revise the procedure for selecting priority projects in 

order to ensure that the projects submitted to Congress make the most efficient use 
of the available funding, consistent with the plan. Critical projects will have a high 
priority, but consideration also will be given to short-term measures that can be 
built quickly and that contribute to the implementation of comprehensive regional 
strategies. The Task Force will also consider the idea of implementing important 
priority projects in multi-year phases. Revisions may also include modification of 
the evaluation process, such as the calculation of wetland values, to ensure that 
these procedures reflect the most current scientific information. 

Now that the restoration plan is completed, time will be available to increase 
the level of design work done in conjunction with project evaluation; this will 
increase the amount of information available on each project prior to selections and 
rankings. Further, as noted above, the new procedures and reduced constraints on 
time will provide for a greater level of participation by the public and academic 
community. 

PERFORMING PROJECT MONITORING 
Detailed monitoring will be conducted on all CWPPRA-funded restoration 

projects, including demonstration projects, to objectively determine the degree to 
which programmatic and project-specific goals are achieved and to provide a basis 
for improved project design and operation. Monitoring will adhere to rigorous 
protocols that were developed by the Task Force's Monitoring Work Group, with 
input from the academic community (see Exhibit 5). Any revisions in those 
protocols will be developed with interagency participation and with collaborative 
input by the academic research community. 

Monitoring results will provide an excellent basis for modifying existing 
projects to enhance their effectiveness, and for improving the selection and design 
of future small-scale and large-scale restoration projects. Monitoring results and 
associated evaluations for CWPPRA-funded projects will be provided to Congress 
every three years, in accordance with Section 303 (b)(7) of the CWPPRA. The State of 
Louisiana has been designated to develop an integrated, digitized monitoring data 
base. A readily accessible data base will encourage the publication of monitoring 
results, so that the ecosystem management techniques developed in Louisiana can 
be made available to, and be peer-reviewed by, a national and international 
audience. 

ADDRESSING ISSUES AND CONFLICTS 
In the process of building projects and preparing this plan, the Task Force has 

identified issues and conflicts which could constrain the restoration effort. These 
issues and conflicts arise because of the complex and dynamic nature of the wetlands 
loss problem, the extensive human interest (including private property interests) in 
the coastal zone, and the fact that projects are designed to have potentially far- 
reaching impacts. This situation is certain to continue as ever more ambitious 
projects are implemented. 



Implementation 

As an ongoing component of project-building and other planning, the Task 
Force will address these issues and conflicts, recognizing that the resolution of 
certain issues will require authority beyond that which it has been granted. For the 
Task Force's part, issue resolution will be done in the context of specific projects, 
where designs, mitigation efforts, or other measures may be able to minimize the 
most severe effects on existing economic and property interests. Issues common to 
many projects may also be addressed in coordination with the State of Louisiana, or 
in the CWPPRA Conservation Plan. 

ENSURING ENVIRONMENTAL COMPLIANCE 
All projects must and will comply with federal, state and local statues, including 

but not limited to the National Environmental Policy Act (NEPA), Section 404 
dredge and fill requirements of the Clean Water Act, the Endangered Species Act, 
and the Louisiana Coastal Zone Management Program. The Task Force will ensure 
that an appropriate level of environmental review and documentation will be 
completed for every project which is authorized for construction. The 
programmatic EIS for the restoration plan, which is part of this report, will support 
NEPA compliance, but does not substitute for the requirement that project-specific 
NEPA documents be prepared. 

LONG-TERM EFFORTS 
Two important principles are the basis for the long-range restoration goals in 

this plan. The first is the recognition that large, complex, innovative long-term 
projects are essential to ultimate restoration of Louisiana's coastal wetlands. The 
completion of feasibility studies is the first essential step toward the implementation 
of these projects. The second is that the restoration plan must be a living document, 
subject to modification with the finding of new facts through monitoring, the 
resolution of issues, and the conclusions arrived at in completing the needed 
feasibility studies. 

FEASIBILITY STUDIES 
The Task Force will immediately begin preparation of detailed feasibility studies 

on the large-scale projects which are the cornerstone of the plan. These studies will 
be funded from the $5 million allocated each year for planning purposes in the 
current CWPPRA funding stream. As these individual studies are completed, large- 
scale projects will be recommended for implementation. The costs to construct 
these regional scale projects will almost certainly exceed the level of funding 
currently provided through the CWPPRA. To build these essential projects will 
require authorization and adequate funding. Two means are available to pursue the 
construction of these measures. Following one course of action the Task Force will 
designate an appropriate lead federal agency for each project, and this agency will 
present the project, through its normal channels, to the Congress for construction 
authorization and funding. The second option available would be to seek an 
increase in the current CWPPRA allocation and execute the projects under the 
existing authorization. 

In 1994, it is expected that priority will be given to studies investigating the 
feasibility of diversion of Mississippi River sediments into the basins of the deltaic 
plain. The specific area of the study will be developed in consultation with the State 
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of Louisiana (Exhibit 8 consists of a letter from the Governor of Louisiana with the 
State's recommendations concerning feasibility studies). A study involving the 
enhanced management of sediments in the Atchafalaya River deltas, to optimize 
growth of deltaic wetlands, is currently being developed. This study, while being 
undertaken independently, is a direct result of the development of this plan. 

As soon as possible, additional studies will be conducted, including: the 
evaluation of increasing diversions into the Atchafalaya River (see discussion of 
Section 307 (b) of CWPPRA in the introduction to this report); evaluation of 
sediment and flow diversions from the Mississippi and Atchafalaya rivers; regional- 
scale barrier island restoration or construction; and large salinity-control structures 
on major navigation channels. 

Each feasibility study will be sharply focused to identify implementable projects 
that will provide regional wetland benefits through restoration of beneficial natural 
processes. Every effort will be made to fully utilize information gathered from 
previous feasibility investigations and other studies. The studies will address a wide 
range of economic, social, engineering, and environmental factors which impact 
proper project design, and will consider matters such as alternative designs and 
locations, cost-effectiveness, and mitigation. Development of a sediment budget for 
the lower Mississippi River will provide critically needed information for feasibility 
studies of large-scale sediment diversions. Where appropriate, hydraulic and 
ecological models will be used to help predict the effects of proposed large-scale 
restoration measures. 

MAINTAINING THE PLAN AS A LIVING DOCUMENT 
Just as the Louisiana coast is a dynamic environment, this Restoration Plan 

must be a dynamic document. The Task ~ o r c e  will continue to evolve the strategies 
presented here in light of the new information it will gather over time. The 
monitoring of constructed priority list projects will provide new working 
knowledge of wetland restoration. The resolution of significant issues may at times 
fall outside the authority of the Task Force, forcing changes in the execution of this 
plan. The completion of the needed feasibility studies will provide clearer direction 
for this restoration effort, and implementation of larger projects, because of their 
expected regional benefits, may eliminate the need for some smaller protection- 
oriented projects. 

This evolving approach must be embraced by the member agencies of the Task 
Force through their commitments to coastal restoration in the execution of their 
overall missions. The growth of this plan will also incorporate the execution of 
non-CWPPRA projects and the long-term development and application of 
regulatory authorities. The implementation of the plan presented here will provide 
a road map for restoration of Louisiana's coastal wetlands. 

SUMMARY 
The Task Force has presented in this plan an action oriented program to 

respond to the Congressional mandate. The plan provides for immediate short- 
term actions to reduce coastal wetlands loss and prescribes long-term measures to 
overcome and neutralize this threat. The plan is submitted with the knowledge 
that the support of the citizens of the State of Louisiana, the academic community, 
and the Congress is necessary for its full and successful implementation. The Task 
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Force agencies are firmly committed to execution of the plan and will make every 
effort to bring long-term benefits to Louisiana and the Nation. 



GLOSSARY 

Accretion Deficit. That lowering of ground surface elevation due to subsidence 
which is not compensated by the rise in ground surface elevation due to 
accretion. 

Average'corrected Landing. The average fishery landing (in this report from 1983 to 
1990), corrected to include estimates of unreported landings, expressed in 
pounds per year. 

Background Loss. Land loss attributable to both natural forces and manmade 
alterations of the land and river systems prior to 1958. For this report the 
annual rate of background loss was extrapolated from the 1932-1958 data set. 

Batture. The alluvial land between a river at low-water stage and a levee. 

Bird's Foot Delta. The modern Mississippi River delta, which resembles a bird's 
foot, unlike the fan-shaped deltas generally formed in shallow water. 

Brackish Marsh. Wetland habitat dominated by any or several of the following 
plant species: Smooth Cordgrass, Black Rush, Glasswort, and Saltwort. 
Salinity ranges from 10 to 19 ppt. 

Conservation Plan. The coastal wetlands conservation plan developed by the State 
of Louisiana in accordance with Public Law 101-646, Sec. 304. 

Crevasse. A breach in the levee of a river. 

Dedicated Dredging. The excavating of material from a water bottom for the express 
purpose of utilizing the material as fill in a project area. 

Excess Loss. Land loss that exceeds that which is attributable to background loss. 

Exvessel Price. Price received by the harvester for fish, shellfish, and other aquatic 
animals. 

Fastlands. Lands which are separated from a coastal estuary system by levees. 

Forested Wetland. Wetland habitat dominated by any or several of the following 
tree species: Bald Cypress, Buttonbush, Black Willow, and Water Tupelo. 
Salinity is 0 ppt. 

Fresh Marsh. Wetland habitat dominated by any or several of the following plant 
species: Sawgrass, Bullwhip, Common Cattail, Roseau, Maidencane, 
Spikerush, and Alligator-weed. Salinity ranges from 0 to 5 ppt. 



Geotextile. Man-made fabric used in the foundation of levees to minimize the size 
of the berms required and under stone or concrete bank armoring to retain 
soils. 

Gross Exvessel Value. The value of a fishery calculated by applying the 1992 
normalized price to the 1983-1990 average corrected landing. 

Intermediate Marsh. Wetland habitat dominated by any or several of the following 
plant species: Deerpea, Walter's Millet, Bulltongue, Bullwhip, Sawgrass, and 
Saltmeadow cordgrass. Salinity ranges from 5 to 9 ppt. 

Louisiana Coastal Wetlands Conservation and Restoration Task Force. A task force 
required by Public Law 101-646, Title 111, sec. 303(a), consisting of the Secretary 
of the Army, the Administrator of the Environmental Protection Agency, the 
Governor of the State of Louisiana, and the Secretaries of the Departments of 
the Interior, Agriculture, and Commerce. 

Louisiana Coastal Wetlands Restoration Plan. The plan required by Public Law 101- 
646, Title 111, sec. 303(b), to restore and prevent the loss of coastal wetlands in 
Louisiana. 

Marine Processes. Processes which originate offshore that affect coastal marshes, 
such as, tides, currents, littoral drift and storm surges. 

National Geodetic Vertical Datum (NGVD). The datum to which all elevations in 
this report are referenced. Zero NGVD roughly correlates to mean sea level 
along the Louisiana coast. 

Natural Loss. Land loss due to subsidence, global sea level rise, sediment 
deprivation, and hydraulic alteration which is attributable to natural forces 
such as geological downwarping, compaction of the sediment column, and 
natural river distributary switching and levee building. 

Normalized Price. The price of a fishery calculated by applying (for this report) the 
1992 Consumer Price Index to the exvessel prices of (for this report) 1983 1990 
catches. 

Relative Sea Level Rise (RSLR). The increase in the difference between ground 
elevations and mean sea level elevations. 

Restoration Plan. The Louisiana Coastal Wetlands Restoration Plan. 

Saline Marsh. Wetland habitat dominated by any or several of the following plant 
species: Smooth Cordgrass, Black Rush, Glasswort, and Saltwort. Salinity 
ranges above 20 ppt. 

Sea Level Rise. The increase of mean sea level elevations as referenced to a fixed 
datum. 



Sediment Accretion. A rise in the ground surface elevation due to the deposition of 
sands, silts and clays brought by floodwaters or an accumulation of organic 
matter from living and dead plants. 

Spoil Banks. Elevated areas along the banks of water bodies created by the 
deposition of dredged material. 

Subsidence. The lowering of the absolute surface elevation of the land caused by 
geological downwarping and compaction of the sediment column by various 
processes both natural and man-made. 

Task Force. The Louisiana Coastal Wetlands Conservation and Restoration Task 
Force. 

Tidal Drag. The cumulative frictional force, supplied by the marshes and 
geomorphic features of an estuary, which resists the movement of the tide 
and thus decreases its amplitude. 
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COASTAL WETLANDS PLANNING, PROTECTION, & RESTORATION ACT 
(Public Law 101-646, Title 111) 

SECTION 303. Pr ior i ty  Louis iana Coastal  \.Vetlands Restoration Projects .  
m i o n  3 G 3 ~  Priority Project List. 

- NLT 13 Jan 91, Sec. of  the Army (Secretary) will convene a Task Force. 
* S e c r e t a r y  *Secretary, Interior 
*Administrator. EPA *Secretary, Agriculture 
*Governor, Louisiana *Secretary, Commerce - NLT 28 Nov 91, Task Force wiil prepare and transmit to Congress a Priority List 

of  wetland restoration projects based on cost effectiveness and wetland quality. - Priority List is revised and submitted annually as part of President's budget. 
Section 303h. Federal and State Project Planning. - NLT 28 Nov 93, Task Force will prepare a comprehensive coastal wetlands 

Restoration Plan for Louisiana. - Restoration Plan will consist of a list o f  wetland projects, ranked by cost 
effectiveness and wetland quality. - Completed Restoration Plan will  become Priority List. - Secretary will ensure that navigation and flood control projects are consistent 
with the purpose of the Restoration Plan. - Upon submission of the Restoration Plan to Congress, the Task Force will conduct 
a scientific evaluation of thc completed wetland restoration projects every 
3 years and report the findings to Congress. 

SECTION 304. Louisiana Coas ta l  Wet lands  Conservat ion p lanning .  
Secretary; Administrator. EPA; and Director, USFWS will: - Sign an agreement with the Governor specifying how Louisiana will develop 

and implement the Conservation Plan. - Approve the Conservation Plan. - Provide Congress with periodic status reports on Plan implementation. 
NLT 3 years aftcr agreement is 'signed, Louisiana will develop a Wetland Conservation 
Plan to achieve no net loss of wetlands resulting from development. 

SECTION 305. National  Coastal  Wetlands Conservat ion Grants .  
Director. USFWS, will make matching grants to any coastal state to implement 
Wetland Conservation Projects (projects lo acquirc, rcstore, manage, and enhance 
real property intercst i n  coastal lands and watcrs). 
Cost sharing is 50% Fcdcral / 50% State + 

SECTION 306. Dis t r i bu t ion  of Approp r i a t i ons .  
70% of annual appropriations not to cxceed (NTE) $70 million used as follows: - NTE $5 million annually to fund Task Force preparation of Priority List and 

Restoration Plan -- Secretary disburses funds. - NTE $10 million to fund 75% of Louisiana's cost to complete Conservation Plan -- 
Administrator disburses funds. - Balance to fund wctland restoration projccts at 75% Fcderalj 25% Louisiana *. -- 
Secretary disburses funds. 

15% of annual appropriations. NTE $15 million for Wetland Conservation Grants - 
Director. USFWS disburses funds. 
15% of annual appropriations, NTE $15 niillion for projects authorized by the Nonh 
American Wetlands Conservation Act - Secretary, Interior disburses funds. 

SECTION 307. Additional Autllority for the Corps  of Engineers. 
. m i o n  3 0 7 ~  Secretary authorized to: - Carry out projects to protect, rcstorc, and enhance wetlands and aquatic/coastal 

ecosystems. 
Sectinn 307h. Secretary authorized and dircctcd to study feasibility of modifying the 
MR&T to increase flows and sediment to ~ l l e  Atchafalaya River for land building and 
wetland nourishment. 

25% i f  the stale has dcdicatcd trust I'und Crorn which principal is not spent. 
* * 15% when Louisiana's Conservation Plan is approved. 



104 STAT. 4778 

activiticr. where appropriau. that would contribute the r- 
toration or improvement of one or mom fuh stock of the Great 
Laku Baain; and 

"(2) activitiw undertaken to accompliah the goah rtorsd in 
mction 2006. 

"SEC ZOO). AVTHORIZATlON OF APPROPRIATIONS. 

"(a) There are authorized to be appropriated to the Director- 
"(1) for conducting a study under section 2005 not more than 

$4,000,000 for each of fwcal yean 1991 throu h 1994; 

C t "(2) to establish and o rate the Great k u  Coordination 
Otlica under section 200 a)  and Up r Great Lakea Fishery P Rcsourcw Oificea under section 008(c), not more Ahan 
$1,000,000 for each of f w a l  years 1991 throu h 1995; and E "(3) to establish and operat. the Lower reat Lakes Fuhery 
Resource8  office^ under section 2008(b). not more than 
$2,000,000 for each of fiscal years 1991 through 1995. 

"6) There are authorucd to be appropriated to the Secretary to 
cany out thir Act, not more than $1,500,000 for each of fd yean 
1991 through 1995.". 

TITLE IIIWETLANDS 
SEC. 301. SHORT TITLE. 

Thir title may b cited aa the "Coastal Wetlmda Plmning, P row-  
tion and Ebrtor8tion Act". 
9EC. 302. DEFINITIONS. 
A8 d in thir title, tho term- 

(1) "Secretary" meam the Secmtuy of the Army; 
(2) "Adminimtrator" meanr tho AQrinLtrrtor of th. hvimo- 

mental P r o k t i o n  Agency; 
(3) "development activitiw" m e u u  m y  actiri , including th. 3 dirchugo of d d g d  or All mawrid, which rw b m y  in 8 

mom than do minimu chan e in the hydrologic regime. bottom 
contour,, or the type, d u t n  6 ution or diversity of hydrophrtic 
vegeUtron, or whlch im .in the flow, reach. or circulation of 
rurfaca wakr  within wet 1 .n& or othor watorr; 

(4) "Stab" meam the Stat. of ulirna;  
(5) "coutrl State" meam a S k k of tho United Statoa in, or 

on, tho Atlantic. Pacific, or Arctic OCOM, tho Gulf of 
hrdo? Mexico, ng L h d  Sound, or on. or mom of the Groat rrLYr 
for tha p u r p a a  of t h b  title. the brm .Lo inciuda Puerto Rico, 
the Virgin Wan&, G u m ,  the Commonwealth of tho Northern 
M a r h a  Irlm&, and the Trust Territoritr of the Pacific 
Llmda, and American Samoa; 

(6) "cwtrl rrrtlur& restoration project" meam any tach- 
n i d y  fuaibb activity to create. reatore. prow& or enhance 
c o u t r l  wotlmdr through d i m e n t  m d  freshwater divenion, 
w a h r  muug.menf or other rneuuma that the Task F m e  
fm& will -cantly contribute to the long-term rwtoration 
or prouction of tho phyrical. chemical and biolo 'cal in@grity 
of cosrtrl wetl.n& in the Statc of Louirima, an f' includa any 
ouch activit a u t h o r i d  under thir title or under m y  other. 
provirion o 1 law, including. but not limited to. new projectr. 
completion or expansion of existing or on-going projectr, individ- 
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ual phrwr. pottions, or component. of proj- and operation* 
maintm.na arid rehabilitation of cornp led ,  PmJW?: the ~ f i -  
m u y  purpow. of a "coastal wetlands re~torat?on P ~ O J M ~ "  
not be to pmvrda ~ v i g a t i o n ,  irrigation or f l ~  control knefitr; 
(3 "d wetl.n& conwrvation ~mjcc t"  means- 

(A) tho obtaining of a real propefiy interest in c o d  
Ian& ot waters. if the obtainilq of such intsrest u subject 
to terms and condition8 that will e n r u n  that the reel 
propcrty will be adminubrad for the long-term conwrra- 
tion of such Ian& and w a b n  and the hydrology. wabr 
quality and firh and wildlife depcsndent thereon: and 
(B) the restoration, managemant. or enhancement of 

coastal wetknda ccosyltcma if ruch ratoration, manap 
ment, or enhancement ia conducted on coutal lands and 
waters that are adminiatered for the long-term comma-  
tion of such Ian& and w a k n  and the hydrology, water 
quality and fuh and wildlife dependent thereon; 

(8) 'Governor'' mean8 the Governor of Louisiana; 
( 9 )  "Tuk Force" meam the Louioiana C o a ~ t d  WeUan& Con- 

eervation and Reatoration Tark Force which shall conrut of the 
S e c r e w ,  who rhall mrve aa chrinnan, tha Adminirtrator, the 
Governor. the Secre- of the Interior, the Sacratuy of Agn- 
culture and the Secretary of Commerce; and 

(10) "Dinctor" meam the Director of the United Strtm Fd 
and Wildlifa Service. 

SEC. 301. PRIORITY LOUISIANA COASTAL WETLANDS RESTORATION 16 USC 3952- 
PROIECrX 

(a) PRIORITY Pnwrcr Lrsr.- 
(1) PRXPMAT~ON or usr.-Within forty-five days after th. 

d a b  of enactment of t h h  title, tha Sacretuy 8h.U convone the 
Task Force to initiate a proccwr to identify and prepam a W of 
coartal wetlandr ratoration r o j d  in L n u i r h  to pmvide for 
the lo tenn conrrrvation o /? ruch wet lu rb  and dependent fLh 
snd a i i f e  po ulatiocu in order of priority, b u d  on the cab 
effcctiveamo o f ouch projed. in creating, motoring, protacting, 
or enhancing c o u t r l  wetlur&, taking inb  account tha urlity 
of such coostrl wetlur&, nith due d l o w ~ c e  for rm d d m  
project. nec- to demonrtrrto the w of new techniqua or 
materide for cocutrl wetlanb nubration. 

(2) T u x  mncr ~roclom.--Tha Secretary shall convene 
meetingo of the Tark Force u appmpriate to emum that the list 
is produced and t r u u m i t b d  . n r r d y  to tha Congram u re. 
q u i d  by this rubwction. If n s a m u y  to e m r e  tratlrmittrl.of 
the list on a timely bud, tha Tuk Force rhrll produce tho lrrt 
by a majority v o b  of thow Tuk  Force memben who am 
present and voting, except t h ~ t  no coutal wetlands reatontion 
project shall be p l d  on tha liat without the concurrence of the 
lead Task F o m  member that the project h c a t  effective and 
sound from an enginwring penpactive.  tho^ projecta which 

tentially impact navigation or flood control on the lower 
~iae i r i rP t  River Symtom ohdl  bo conrtructad combtent with 
section 4 of thim Act. 

(3) ' Ibnr~rrrru.  or urn.-No l a b r  than one year a f b r  the 
date of enactment of t h u  title. the Secretary rhd l  tranrmit to 
the Congrcsr the lu t  of priority comtrl wetianb restontron 
projecta required by paragraph (1) of thia rubsection. Thenlfbr. 
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the Iiat rhd l  k updated mnudly by the Tuk For- momborn 
and trammittad by the k r o t v y  to the Con- u put of the 

R.poN Praideat'a m u d  budget rubmimion. Annud trurrmittah of 
tho l t t  to tho c h g m a  rh.ll include a r u t u  report on each 
pm~ect, and a atatemant from the Secretary of the Treasury 
tndrutmg the unountr avdable for expenditure to carry out 
thu titlo. 

(4) Lur o r  c0lunm.- 
(A) A m  ttmmnclsnon; P R O J E ~  otscnrrnow.-The list 

of priority coutrl wetlmb mtoration projwt. r W  in- 
clude. but not be limited to- 

(i) identification. by map or other m m .  of. the 
coutrl  area to be coveted by the c w d  wetland6 
ratoration project; and 

(ii) a d e U d  dwription of each propmad 
wetlanb reatomtion project including a jurtificatlon 
for including ruch projoct on tho l i t ,  tb. p r o p d  
activitia to k carr id  out punuant to w c h  cout.1 
wetlon& tmtoration proj.ct, tha k n e f i ~  ti, k realitad 
by much project, the identification of the I d  Tuk 
F o m  m e m k r  to undartah each p r o p o d  coutd wet- 
Ian& reatomtion projact and tho nrponribiliti~ of 
each other putici thg Tuk Foro memkr,  ur -ti- 
maud timetmblo tho completion of rub d 
wetla& mtoration pro- and tho m t i r ~ t d  ca#t of 
each project. 

(B) PR~PLAN.-Prior to tho date on which the p l m . t a  
quked by rukcction (b) of thia d o n  kcoma d.Ctrve. 
ouch Lirt rhrll includo only thaa cout.l wet l .nb rqtom- 
tion projecb th.t a n  k rubrturtidly complotad dunng ,a 
fi-yeu pried oommonciq on tho d.t. th. p t o w  u 
p&cd on tha IU 
(0 Su uent to tha dab on wwch tho I.n raquird by 

a i - t i o % ~  of u U O ~  e R L i m  N* L L ~  
r h d  include only t h w  coutrl wetha& ratamtion 
projacb t h ~ t  ham baan identified in ruch plur. 

(5) ~ N D ~ N o . - T ~ @  hty a h d ,  with tho fund# Md0 
available in accordman with d o n  306 of thir titlo, darts 
fun& u n o w  tho momben of the Tuk F o r a  bawd on tho n o d  
for ruch fun& and ruch otbbr frcton u tho T u k  F o m  d#mr 
a proprkt. to a 7 y  out tho p u r p # r  of thb a u k t i o n  

(b) L 8rm R-  pun^^.- 
(1) PUN rwmmon.-Th. Tuk Foro  r h d  propam a pkn 

to identif coutrl wetlur& ratomtion projects, in order of 
priority, lvrd on the coabeflectiveneu of auch projocb in 
creating, rsrtorinq, protcctinq, or enhancing the long-tarm con- 
mrvation of coutrl wetlurb, trkinq into account tho quality of 
ruch coutrl wetlmb, with due allowance for a d d e  
pmj* nacaaury to d e m o ~ t e  the uw of new tachniqua or  
n a t e n r l  for coutrl wotlradm restoration. Such ratoration 
plur ahdl be comp1et.d within t h r n  yeam from tho hta of 
enactment of t h b  tttlo. 

(2) Pvlucn18 or mt PW.-The purpooo of tho reatoration- 
plan h to dovelop a comprohonrive approach to r a t o m  and 
prevent the loam of. coutrl w e t h d r  in Louisiana. Such plan 
ahall cwrdinato and intagrat. c w t d  wetlnnb restoration 
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proj- in a manner that will enrum the lo l l~- tam COCI#~.- 
tion of tho cou t r l  wetlandr of Louiniana. 

(3) I n r w m n o n  o r  ursnna run8.-In developing the rw- 
tomtion p h ,  tho Task Force shall rsck to intcgratc the "Lou- 
u i m a  Compmhenrive Coastal Wetlands Feasibility Study" 
conductad by tho secretary of the Army and the "Coastal 
Wetlm& Conservation and Reatoration Plan" prepared by the 
S t a b  of Louisiana'r Wetlan& Comervation and Rslltoration 
Task Force. 

(4) ELCMCNTS 01 m x   PUN.--'^ restoration plan developed 
punuant to thia rubaection shall include- 

(A) identification of the entire area in the S t a b  that 
contrim coutal  wetlanb; 
. (B) identification. by map or other means. of cout.l areas 
in Louirirna in need of c o u u i  wetlanda ratomtlon 
pro'.ctr; (h identification of high priority coastal wetlanda r, 
toration roject. in Louih i  needed to addr tu  the areas 
identif~$in subparagraph (B) and that would provide for 
tho long-bnn conservation of roetorad wet lmb and 
dopondoat fuh and d d l i f o  popuktionm; 

(Dl r Lirting of ouch cou t r l  wetl.n& ratoration project.. 
in order of priority, to k rubmitted annually, incorporating 
any project identified previourly in lhtr produced and 
rubmitbd under rutmection (a) of thin a t i o n ;  
(El a detailed description of each pro& coutrl w e t  

Ian& mtoration project, including a jutif lat ion for 
including ruch project on the lirt; 
O the propaad activitiaa to k camad out purnrrnt b 

each coutal wetl .n6 r a t o n t i o n  proj.ct; 
(GI tho knofitr to k rulizod by each such project; 
(HI an wtimated timetable for completion of each coutrl 

wot lu rb  ratoration proj.cC; 3 

(I) a n  wtimat. of the coat of each c0ut. l  w e h &  r a s  
tont ion pro'ect; 
(J) ident' d lcation of r lead Tmk Force member to under- 

take each p r o p d  couta l  wetlanda ratoration project 
lirbd in tho plan; 
(K) coruulhtion with the public and proviaion for public 

review during development of the plan; and 
(L) evaluation of the effoctiveneiu of each con8t.l wet- 

Ian& rwtoration pro'oct in achieving long-term mlutionm to 
arresting coastal wet 1 an& lam in Louisiana. 

151 PUN MOOI~CARON. -T~~  T u k  may modify the 
restoration plan from time to time u necessary to corry out the 
p u q x x m  of this section. 

(6) PUN SUI)MWION.-U n completion of the restoration 
plan. the S e c r e w  shall ru go mit the plan to the Congreaa. The 
restoration plan r h d l  become effective nlnety day8 after the 
d a b  of ita rubmimion to the Coqras .  

(7) PUN CVALUA~ON.-NO~ l e a  than three yean after the f h o m  
complotion and rubmisoion of the restoration plan required by 
thin r u k t i o n  and a t  least every t h r q  yearn t h e r e h r ,  the 
Tark Force shall provide a report to the Congress containing a 
scientific evaluation of the effectiveness of the coertal wet- 
Ian& reatoration projects carried out under the plan in crea- 
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tine, regtoring, protsctina ind enhancing c o ~ s t r l  wetlands in 
buu iana .  

(c) COMAL W - N ~  R t ~ r o l u n o ~  P R W ~ C ~  BcNw~.-When 
such a dekrmination is required under applicable law, the net 
ecological. amthetic, and cultural benefits, together with the ec* - nomic knefitr. ahall k deemed to exceed the costa of any coastel 
wetlanb reatoration project within the S t a b  which the Task Force 
finds to contribute significantly to wetlands restoration. 

!d) ~ ~ s U m ~ c y . - - 4 1 )  In imp\ementing, maintaining, modifying, Or 
rehabilitating navigation. flood control or i r ~ a t i o n  project., other 
than emergency actions, under other authoritla; the Secretary, in 
consultation with the Director and the Administrator, shalhnrure 
that such actionr nre consbtent with the purporsr of the restoration 
plan submitted purruant to thu  M i o n .  

12) At the rqucs t  of the Governor of the State of Louisiana, the 
Secretary of Commerce shall approve the plan M an amendment to 
the S teb ' s  corstd zone management program approved under #c- 
tion 306 of the Cwtd Zone Management Act of 4972 (16 U.S.C. 
1455). 

(ej ~ N D I N O  or W n u ~ m  ~ t s r o l u n o ~  Pmarrcls.-The kretrry 
shall. with the fun& made available in accordance with thir title. 
aliocata such fun& among the memkrr of the Tuk  F o r a  to a n Y  
out coastal wetlands restoration projects in -rdmca with the 
prioritice oet forth in the liat :rammittad in .ccordaaa with t . h  
ecction. The Secretary rhall not fund a coutr l  wetha& mswrrtlon 
project unlcu that project ia subject to ruch knna and conditionr 
necessary to emure that  wetlands teetorod, e n b a d  or-managed 
through that project will be adminiahred for tho long-hrm ?a- 
servation of much Ian& and waten and dependant ith and wildkfa 
populatiom. 

t f l  CosrSru~~~o.-- 
(1) R r o r u ~  s m r - A m o u n t .  made avdabla  in accordram 

with &tion 306 of t h h  title to cvry out coutrl rrrtkndr 
restoration projecta under this title i h d  pro* 76 pxwnt  of 
the cost of ruch projecta. 

(2) FEDUWL SHARE UPON C O N I ~ V A T X O N  ?IAN A??EovAL- 
Notwithatandin the previotu paragraph, if the Skto davdop  a 
CO-w ~ e t l a n &  ~ m n a t i o n  PI- pun-t to t~ titie, and 
such comervation plan is approved p u n m t  to &on 304 of 
this title, amounta made availabb in accord~cs with d o n  
306 of thir title for a n  . comtrl w e t l m b  -ration projrct 
under thin M i o n  shall t35 percent of the rmt of tlu prop+ . 
In the event t h ~ t  the Secretary. the Director, and the Admrcur- 
trator jointly dotarmine thal the S k b  ia not tdcing rwonable 
s tem to imploment and adminiator a conmrvation plan devel- 
o p  and approved punuant to this title. unounta nud. avail- 
a 10 in accordance with section 306 of thu  title for any c o d  
wetlandr reatoration pro'ect shall revert to 75 percent of the 
coat of the projrt :  h u t &  howrw,  that auch m e n i o n  to the 
lower c a t  r h n  level shall not occur until the Gavenor hu 
been provided notice of. and op rtunity for hearing on, any 
ruch debrmination by the C rotary, the Director, and 
Adminiatrator, and the State has been given ninety day from 
such notice or hearing to take corrective action. 

(3 )  FORM or srlrrt sur t . -The  sham of the cost rquired of 
the Stata shall be from a non-Federal source. Such S k b  r h u e  
shall consut of a cash contr~bution of not lea8 than 5 percent of 
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the c a t  of the project. The balance of ruch Stat+ ahare may take 
the form of Imb, euornenta, or  rightof-way. or any other form 
of in-kind contribution determind to be appropriate by the lead 
Task F o m  memkr. 

(4) Paragraph (11, (2). and (3) of thia subsection bhail not 
affect 'the ellirting costsharing ~ m e n t r  for the following 
pmjecta: Clernarvon ~ m h w a t e r  Xvea ion .  Davb Pond Fresh- 
w a h r  Divenron. and Bonnet C a m  Frmhwat+r Diversion. 

SEC 304. LOUISIANA COWTAL WETWDS CONSERVATION PUNNING. 16 USC 3953 

(a) D ~ P M L N I  OF CONSWIVATION PLAN.- 
(11 Aa~u<mm.-The Secretary. the Dinctor. and the 

Administrator arc directed to enter into an agreement with the 
Governor. aa rat forth in paragraph (2) of this subsection. upon 
notification of the Governor's willingnw to enter into ouch 
agreement. 

(2) ~ R M S  O f  AGREICMZNT.- 
(A)  Upon receiving notification pursuant to paragraph (1) 

of thb rubscction, the Secretary, the Director. and the 
Adminiatrator s N l  promptly enter into an agreement 
( h e r d l o r  in thh  wction referred to M the "agreement") 
with the Stata under the tern w t  forth in rubparagraph 
(B) of thia paragraph. 
(B) The agreement rhall- 

(i) nt forth a procem by which the State agree# to 
develop, in accordance with thir section, a coastrl w e t  
l a &  cowrvation plan (hereafter in thir aaction ra 
ferrad to u the "conservation plan"); 

(ii) dcrignate a ringlo agency of the State to dovelog 
the cowmation plan; 

(iii) w u r e  an opportunity for participation in the 
development of the coruervation Ian, during the lan- 

agencia; 
0 ning period, by the public and 9, ~4 a n d .  tau 

(iv) obiigat. the stat& not I a b r  than t h m  yeam 
aftar the date of aiga ing the agreement. unlev 
extended b the pa r t i a  thereto. to submit the con- 
servation p L  to the Scnbry, the Director, and the 
Adminiatrator for their approval; and 

(v) upon approval of the comervation plan, obligate 
the State to implement the corwrvation p h .  

(3) Glumr AND AS~~~FANCX.- -U~O~ the &b of signing: the 
agmment- 

(A) the Administrator rhall, in conrultation with the 
Director, with the fun& made available in accordance with 
-ion 306 of thir title, make gruttr during the develop 
ment of the comervation plan to a i r t  the designated State 
agency in developing ruch plan. Such g r r n ~  shall not 

m n t  of the c a t  of developing the plan; and exhi;: mUry, the Dimcbr, and the Adminirtrator 
r h d  pmride technical amuhnca to the Stab to rsrkt it in 
the dmlopment of the plan. 

a) C o ~ a u v ~ n o n  PIAN Go&-If a conmrvation plan b devel- 
oped punuurt  to tht mction. it rhall have a g o d  of achieving no net 
1- of wetlurdr in the coartal are- of Louisiana M a rmult of 
development activities initiated subsequent to approval of the plan, 
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exclu~ve of m y  wetlurb grins achieved through implementation of 
the preceding -tion of this title. 

(c) E U M L ~  or CONS~~VATION PUN.-The conwrvation plan 
authorized by t h b  mt ion  rhrll include- 

(1) identirrution of tha entire coostrl area in the Stak  that 
containr c o d  wetlands; 

(2) designation of a ain I t  State agency with the responsibility 
for implementing and en f orcing the plm; 

(3) identinution of measures that the State shall take in 
addition to existing Federal authority to achieve a goal of no net 
loss of wetlurdr M r m u l t  of development activitier, exclus~ve 
of any wetlands gains achieved through implementationpl the 
preceding wction of thL title: 

(4) a ryatam that the State shall implement to account for 
guns and losrcs of cou t l l  wetlandr within c o u d  are- for 

urposea of evaluating the d e g r ~  to which the god of, no net k of wetlands aa a result of development . n i n t i a  in such 
wetlanb or other w a h q  h u  been attun&, 

(5) ratisfactory auurrncar t h t  the S t a h  will have adcquak 
personnel. Cunding, and authority to implement the plan; 

(6)  a program to be curid out by thm State for t h m  p u m  of 
educating thm public concerning the necmaity to coturrve 
wetland& 

(7) r rogrun to encourage the WJO of tachnology by mnons  
engagelin development activitiri that will result in nqliiPble 
impact on wetlandr: and 

(8) a progrun for the review, evnluation. and idmntifiution of 
regulatory 8nd nonrsgulrtoy optionr that will be adopted by 
the Stat. to encourage and urist  privak o m e n  of w o t l ~ d a  to 
continue to maintain thm l.n& u wetlurdr 

(d) APP~OVU O r  C ~ N I ~ ~ ~ V A T I O N  PLAN.-- 
(1) IN omxu~--If the Governor rubmitr r conmrvation plan 

to the bcre the Dhcbr, and thm AdminLtrrr "5;, tor for their 
approval, tho retay, tho D i m ,  md thm Adminirtrrtor 
shall, within one hundred m d  eighty dap following m d p t  of 
ruch plan. approve or d i u p  rove it. 

(2) Anunu =-.--he S.sntuy, the Director, a d  the 
Administrator rhd l  a prove r conaervrtion p k n  rubmittmi by 
the Covemoor, if they &brmine that- 

(A) the S t a h  has ad uat. thority to fully implement 
. ~ 1  m d i o n a  of ruch a%: ,? (Q) ruch a p1.n ia a c f  .qua& to attain the go.l of no t e t  , 
lou of coutd wetlands M r m u l t  of development activit~es 
and compLicr with the other requiremanta of thir aection; 
rrnd 

(O tho plan war developed in accordance with terms of 
the agmoment set forth in r u b t i o n  (a) of this scction. 

(el M o ~ ~ n c r r n o n  Or ~ N S E ~ V A ~ O N  Pw.- 
(1) N o ~ c o u r u ~ ~ c r - I f  the Secretuy, tho Director, ind the 

AdminirLrator determine that r coamenration plan rubrnittcd by 
the Govomor d o r  not comply with the requiremenu of subsec- 
tion (dl of thia mtion,  they r h d  rubmit to the Governor a 
stabment srplrin why the plan ir not in compliance and. 
how the plan rhould % changed t4 k in compl i~ce .  

(2) R z a 3 ~ w c l u n o ~ . - f f  the Governor aubmita a modifid 
conwrvation plan to the Secretary. the Director, and the 
Administrator for their reconaideration. the Secretary. the 
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Director, and Adminiatrator have ninety &,p to deter- 
mine whether the m o d i f i m t i o ~  are rufficient to b m g  the plan 
~ n t o  compliurce with requirements of rubmdon (dl of thi8 
section. 

!3) A n r o v c r ~  or M O D I ~ I ~ D  ?uu.-If the Secretary, the Direc- 
tor. and the Administrator fail to approve or ~ P P ~ O V ~  the 
conmrvation plan. as modified. within the ninetyday period 
following the date on which it war rubrnittsd to them by the 
Governor, such plan. aa modified. shall be deemed to be a p  
proved effectrve upon the expiration of ruch ninetyday period. 

(n  AMENDMENT^ M ~ O N ~ B R V A T I O N  PUN.-If the h v e m 0 r  
amen& the conservation plan approved under t h h  uction, any ruch 
amended plan shall be conridemi a new plan and rtull be subject to 
the rcquiremenu of t t h  w t i o n ;  except that minor changa to ruch 
plan ahaH not be subject to the requirement. of thh -ion. 

(gJ IMPLEMENTA~ION O r  ~ N ~ C R V A T I O N  PIAN.-A ~0WOr~rtion 
plan approved under this section shall be implementad u provided 
there~n. 

ch, FEDERAL OVEIUICHT.- 
(1) INITIAL REPORT TO coN~RMS.-Within one hundred and 

eighty days after entering into the m m e n t  uired under 
subuction (a) of this section. the Secretary, then%urctor, and 
the Adminiatrator shall report to the Conflea M to the rtatur 
of a conservation plan approved under thia M i o n  and the 
proqresr of the Shts in carrying out ruch a plan, including urd 
accounting, M required under subsaction (c) of thia aection, of - 
the gains and losses of coastel wetlanb u a r a u l t  of develop 
ment activities. 

(2) REPORT TO concrass.-'hent$four m o n t h  .R.r the ini- 
tial one hundred and e a h t y  day period mt forth ia paragraph 
( 1  1, and a t  the end of each twenty-four-month poriod t h o r d b r ,  
the Secretary, the D i r e r ,  m d  the Adminirtmtor aha& rrport 
to the Congrew on the rtatur of the c o ~ w n a t i o n  pl.n and 
provide an evaluation of the effectivenma of the pkn  in mooting 
the god of t h h  wt ion .  

SEC. 305 NATIONAL COASTAL WeTLANDS CONSERVATION GRANTS 16 USC 3954. 

(a, MATCHING G ~ ~ r n . - T h e  Director shall. with the fun& made 
avar lable in accordance with the next following aection of thir title, 
make matching grantr to any coutrl State to out aMltrl 
wetlands conservation projects from fun& made x a b l e  for that 
purpose. 

cb)  PRIOR^.-Subject to the corkharing r e q h m e n t r  of thia 
sect~on. the Director may grant or othemim provide any matching 
moneys to any coastal S t a b  which rubmitr a p r o p 4  ruktantial in 
character and design to carry out a coutrl wetlands conservation 
project. In awarding such matching ~ r m t r ,  the Director shdl  give 
priority to coastal w e t l m b  conservatron r o j m  that are- 

( 1 ) consistent with the National d etlmcb Priority Cowma- 
tron Plan developed under d o n  301 of the Emergency Wet 
lands ~ u r c e s  Act (16 U.S.C. 3921); and 

(2 )  in coastal Statw that have wtablirhd dedicstad funding 
for programs to acquire c o u t d  wetlm&, natural ueu m d  

ces. In addition, priority conrideration shall be given to 
coaa O W n T  wetlanda comervation project. in maritime foratr  on 
c o a s d  barr~er  iaianb. 
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(c) Co~~mo~a . - ' I ' he  Director may only grant or othecwiae pr* 
vide matching moneyr to a coastal S + b  for purporcr of urrylng out 
a coutrl wetlm& comervation pro~sct if the grant or provirrion u 
subjots to t e r m  and conditions that .will ewure that any real 
proparty i n b r a t  r c p u i d  in whole or In pafl, or enhanced, man- . aged. or rmtomd with ruch moneya will be administered for the 
Ion term cortwrvation of such lan& and waters and the fuh and 
wilsife do ndent thenon. -r td) COST HAR1NO.- 

(1) FCDUAL s ~ ~ l l t . - - C r ~ t s  to 2 0 a s t a I  Stam of matching 
moneys by the Director for any fucal year to carry out coastal 
wetlanda comervation projectu rhd l  be wd for the payment of 
not to exceed 50 percent of the total cwtr of such projdu: 
except that such matching moneys may be used for payment of 
not to exceed 75 percent of the coat. of such projecta if a coarul 
S t a h  has tst.blimhed a t n u t  fund, from which the principal 13 
not spent. for the purpooa of acquiring c o m a  wetlmdr, other 
natural area or open r p a m  

(2) FORM o r  nlrrr a m - - T h e  rnatchrng moneya requi* of 
a coastal Stab  to out a coaafll wetl.n& corwrvatron 
pm'ect shal l  ba d e r i x m m  a non-Federal w u a .  1 ( IN-KIND C O . ~ B V R O N ~ . - ~  addition to uuh o u t l a p  and 
paymenu. in-kind contributiom of propefiy or nonnal nrv- 
lcea by n o n - F d e d  htareata for activitia un&: thh ustion 
may be u#d for the non-Federal s h u e  of the cost of thorn 
activities. - 

(e) PARTIAL PAY-.- 
(1) The Director mny from time to time make matching 

payments to carry out coprtsl wetland8 comervation p m j e  M 
such projecta prograaa, but ouch paymentr. inclu p m o ~  %!i payments, if any, rhrll not k mom than the F d e  pm t8u 
ehare of any such project in conformity with ru&ctioa (dl of 
thir section.. 

(2) The Director amy entar into q p e m e n t r  to amko matching 
paymentr on M initial portion of a urutal wetland# conwrya- 
tion project -and to agree to make ayments on tho mmriaurg 
Federal share of the c a t .  of rue\ ro'ect from ~ ~ b w g u e n t  
moneys if m d  when the become av&ble .  The liability of the 
United Strbr  under ruc h m agreement ir con ent upon tho 
continued availability of fun& for the purpon "f o thir d o n .  

(0 W F ~ A N D ~  a m . - T h e  Dindor s h d ,  wi th  tha fun& 
made avulabla in recordma with the oext following W o n  of this 
title. direct the U.S. Fish and Wildlife Service's National Wetland * ! 

Inventory to update md diqitb wetlmdr mapa in the Skte  of 
Texm and to conduct an aucrrment of the rtatur, condition, and . 

trenda of we t lu lb  in that State. 
16 USC 19% SEC 308. DISTRIBUTION OF APPROPRUTIONS. 

(a) PR~oRIY'Y AND &NSUVATION ~ ~ N N I N Q  EXPWOI- 
wna.--OC the totrl unoust  appropriated durin a 'ven fucsl ear 
to carry out thi. titla, 70 percent, not to e x c d  h0.b1000,  , d l  be 
available, and s U  remain available until expendd, for the pur- 
pwoa of making expenditurn- 

(1) not to exceed the a g p t  ate amount of $5,000,000 annually . 

to assist the T d  F o m  in & e preparation of the 1iat required 
under thir t i t b  and the p h  required under thir title, including 
preparation of- 

T c r u  
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(A) preliminary assessments; 
(B) general or simpecific inventories; 
(O reconnaissance, engineering or  other studies; 
(Dl preliminary design work: and 
(El such other studies as may bc necessary to identify and 

evfluata the fe~ ib i l i ty  of coa8tal wetland restoration 
projects; 

(2) to carry out coutai wetlands restoration projects in 
accordance with the priorities set fonh on the list prepared 
under this title; 

(3) to carry out wetlands restoration projecta in accordance 
with the priorities set forth in the rmtoratlon plan prepared 
under t h b  title; 

- (4) to make granta not to exceed $2.500.000 annuall l O r  $10,000,000 in total. to m i s t  the agency designated by the tate 
in development of the Coastal Wetlandr Conrawat~on Plan 
punuant to this title. 

(b) COABIAL W ~ P U N W  CONSERVATION GRANTS.---Of the total 
amount appropriated dunng a ven fiscal year to carry out this ' 

title, 15 percent, not to exceed P 15,000.000 rhd l  be available, and 
r h d  r e d  available to the Director, for purpoam of makrng 
grurtr- 

(1) to any coastal State. except Stater eligible to receive 
funding under section 306(a). to carry out covtal  wetlanda 
conwrvation project. in accordance with aection 305 of this title; 
and 

(2) in the amount of $2,500.000 in total for an ameament of 
the r t r t u .  condition, and trends of wetlands in the State of 
Texu. 

(c) NORTH AMERICAN W I ~ A N W  C O N S Z R V A T I O N . ~ ~  the  b-1 
amount appropriated during a 'ven fixal year to ca out this 
title. I5  percent. not to exceed ~1~,.000.000. shall be availa "K 1e to. and 
ahdl  remain available until expended by, the Secretary of the 
intarior for allocation to carry out wetlanda conservation project. in 
any c o d  Stab under eection 8 of the North American Wetlands 
Co~erva t ion  Act (Public Law 101-233, 103 Stat. 1968, December 13, 
1989). 
SEC 107. GENERAL PROVISIONS. 16 USC 3966. 

(a) A D D ~ O N U  AMoUTY r0R t W t  CORPS OF ENOINIIRS.-T~~ 
Secretary u authorized to carry out projects for the protection. 
ratoration, or enhancement of aquatic and associated ecoavstcms. 
including projects for the probction. restoration, or creation of 
wetland8 and coaatrl emoptemu. In carrying out such projects. the Irrigation. 
Secretary shall give such p q e c t a  ual consideration wi th projecu ~ / ~ ~ : ~ ~ ~ ; O , .  

relating to irri ation. navigation, or "X ood control. 
(bl SNDY.-%~ SecreU ia hereby authorued and directed to 

rtudy the feasibility of m&ying the o eration of existing naviga- 
tion end flood control proj- to allow ? or an lncreasc in the share 
of the M h i u i p p i  River flowa and sediment sent down the 
Atchddaya River for purpam of land building and wetlands 
nourirhmon t. 

SEC UI. CONFORMING AMENDMENT. 
16 U3.C. 777c u amended b adding the following after the first 

w n k n a :  "The Secretary sh ai' 1 distribute 18 per centurn of each 
annual appropriation made in accordance w ~ t h  the provrslons of 
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section 777b of thia title u providd in the Coutrl W ~ t h &  Plan- 
nmg, P m ~ t i o n  and Mtoratinn Act. h u c d r d  That, notwithrtand- 
ing the proviaiom of section 777b, tuch rums t h d  n& available 
b carry out such Act through f u u l  year 1999.". 

'TITLE IV-GREAT LAKES OIL POLLU- 041 Pdlutidn 
R.w.rrh and 
D.velopmanr 
Act. 

TION ItESEAItCII AND DEVELOPMENT 

33 U X  2701 "SEC. 4001. s 1 1 0 m  TITLE. 
now. "This title may be cited as the "Great U w  Oil Pollution Rc 

warch and hvelopment Act". . F 

"SEC. 4002. GREAT LAKES O I L  P O L L ~ I O N  REBEARCH AND DEVEU)P- 
MEW. 

"Section 7001 of the Oil Pollution Act of 1990 Public L a w  101- 
Anlr  P. 559. 380) is amended aa followa: 

"(I) G ~ u r  UKLS DCMONS~RARON P R W S T . ~ ~  s u w i o z  
(cH6). strike "3" and insart "4". strike "and" .R.r "C.l%omu . 
and insert "and (Dl POI% on the Great Lab, rft.r 
"Louisiana.". 

"(2) F v u o ~ ~ o . - I n  rukcction (0 strike "21,250,000" and b ~ f i  
"22.000.000" and in rukcction (n(2) @trike "2250,000" 

Approved November 29, 1990. 

LEGISLATIVE HISrORY-H.R 5390 IS. 2244: 

SENATE REPORTS No 101-523 accomp.nyln# S. 2 2 4  tComm. on Ennmnment and 
Publ~c Worlur 

CONGRESSIONAL RECORD. Vol 136 (19901: 
Oct I cons~demd and p u w d  H o w .  
Oct 26, cona~drred and p r r r d  E n a u .  amended, in lieu of S.2U4. 
9ct. 27 Iiouse concurred tn !hate amendmrnt. 

WEEKLY COMPILATION OF PRESIDENTIAL DOCUMENTS. Vol. 26 t1990t 
Yov 24 I 'res~drnl~al 9uUmenL 



Stmtrownt on Sbjng the Dill an 
. . W c t l d  and Coastal Irrla~rJ Wulcrr 

Ptotmtion and firtoration Programv 
Nnwmhr 29,1990 

Today I cun swing 1I.n. 5380, "An Act to 
prcvcnt and control i~rfestatiurt of the coust- 
*I ittlutlil waters of the ttn~tad States by thc 
zebra mussel and othcr ~rani~~dignciot~s 
aquatic. 11lriurr1c.a sycc.imD to reuuthonze the 
Nntlonal S8o Grant College Progrmr, rtrd 
for othcr P U ; ~ I C ' *  T!bi~ Act iu ile~ignrd to 
tl~itrit~tizr, monitor, and control nonindigcn- 
ous s p c l a  that bc.cor,rrr ~+slal~lirl)mi ill the 
IJuitml States, pcutlculatly the zebto m u e l ;  
estabbh wctlurdr pratectin~r rid rmturr- 
liorr proyrrtrlr it1 Loitist~mo and nationally; 
and promote fish and wildlife conrcrvrriolr 
in the Crcrt t k r u .  

Titk 111 of thb Act dcrigrrrlam r S I M ~ W  
officirl trol .trrldm.l tu exwutiva control us ;r 
member of tho b u i s t ~ q  Coortd Wttlnnda 
Conservation and Rcstarrriorr Tuk Forc*. 
This official wuiild Ira thr only mombar of 
the Task Force whose appointment would 
not conforlrr ta 111~) Ailpc~illl lnetr~r Clause uf 
the Conrtltution. 

Tirk Fowo will not priorities for wet- 
Imds restoration and formulotc Fcdcrd 
cnnscrvrtion and r~rlnrrlio~r platis. Certwi~l 
uf its dutios, which ultimately determ~ne 
fundfw Ievett for particular restoration 
projects, arc m cxcrci.~ of tigt~ifica~~l r~r* 
ttlority Iltrt rnurt In, untlartakan I J ~  an ufti- 
cer of the United States, appointed in ac= 
cordma with the Appointtncntr Clrusr:, 
Article 11, w. 2, cl. 2, of the Conrtitutiun. 

in ordar to mnrritut ic~cully ~11forr:n 111i.cl 
program, I instruct tho Tuk Forco to pro- 
muluate its priorities list under scction 
303(rK2) "by r rrrrjorily vole of t l~ow Task 
r I who nru prrwnt nnd 
voting," and to consider the State official to 
be 3 nonvotln~ mcmbcr of thc 'Tuk Forcc 
lor thk purpmc. Morw#vc!r, ~ I I H  Secrdary of 
~ l r m  Arrtly sl~urlld conrtrrta "lrud Task Force 
rnembar" to Include only those ~nernbers 
appointed In conformity with llrc Aplniirt- 
111(!111!4 c:hl~>q. 

The White 1 lousc; 
November 2 Y , l Y 9 0 .  
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PUBLIC INVOLVEMENT 

THE CITIZEN PARTICIPATION GROUP 
The Task Force also established a Citizen Participation Group to provide general 

input from the diverse interests across the coastal zone: local officials, landowners, 
farmers, sportsmen, commercial fisherman, oil and gas developers, navigation 
interests, and environmental organizations. The Citizen Participation Group was 
formed to promote citizen participation and involvement in formulating Priority 
Project Lists and the restoration plan. The group meets at its own discretion, but 
may at times meet in conjunction with other CWPPRA elements, such as the 
Technical Committee. The purpose of the Citizen Participation Group is to 
maintain consistent public review and input into the plans and projects being 
considered by the Task Force and to assist and participate in the public involvement 
program. The membership of the Citizen Participation Group is shown in Table 1. 

Table 1 
Membership of the Citizen Participation Group 

Gulf Coast Conservation Association 

Coalition to Restore Coastal Louisiana 

Lake Pontchartrain Basin Foundation 

Louisiana Farm Bureau Federation. Inc. 

Louisiana League of Women Voters 

Louisiana Oyster Growers and Dealers 
Association 

Midcontinent Oil and Gas Association 

Oil and Gas Task Force (Regional Economic 
Development Council) 

Organization of Louisiana Fishermen 

Concerned Shrimpers of America 

Gulf Intracoastal Canal Association 

Louisiana Association of Soil and Water 
Conservation Districts 

Louisiana Landowners Association 

Louisiana Nature Conservancy 

Louisiana Wildlife Federation, Inc. 

New Orleans Steamship Association 

Police Jury Association of Louisiana 

INVOLVEMENT OF THE SCIENTIFIC COMMUNITY 
While the agencies sitting on the Task Force possess considerable expertise 

regarding Louisiana's coastal wetlands problems, the Task Force recognized the need 
to incorporate another invaluable resource: the state's scientific community. The 
Task Force therefore retained the services of a scientific advisor, who selected a team 
of scientists to work with the basin teams in the preparation of the 2nd Priority 
Project List. 

In 1994, the Task Force will establish and fund a formally constituted group 
representing the academic community. This group will help ensure that the 



evaluation, selection, and design of priority projects is based on the best scientific 
information available, and that the Task Force is kept apprised of newly emerging 
predictive tools. 

INVOLVEMENT OF THE PUBLIC AT LARGE 
Even with its widespread membership, the Citizen Participation Group cannot 

represent all of the diverse interests affected by Louisiana's coastal wetlands. The 
CWPPRA public involvement program provides an opportunity for all interested 
parties to express their concerns and opinions and to submit their ideas concerning 
the problems facing Louisiana's wetlands. 

The first step in the program comprised two series of scoping meetings held by 
the Task Force in October and November 1991--one series for coastal zone parish 
officials and another series for the general public. The purpose of these scoping 
meetings was to identify wetland loss problems throughout the coastal zone and 
potential solutions to those problems. Literally hundreds of ideas were submitted to 
the Task Force through the scoping meetings. (Exhibit 3 is a compendium of those 
proposals.) All of the ideas presented in those meetings have been evaluated during 
the planning process; many of them have been incorporated into the Restoration 
Plan. The schedule of scoping meetings is shown in Table 2 (for the general public) 
and Table 3 (for parish officials). 

The public involvement program has continued with a series of public 
meetings held each summer, since 1992, to aid in the development of the basin 
plans and the Priority Project List to be submitted in that year. Meetings for the 2nd 
PPL were held in June of 1992. At these meetings, the conceptual plans which had 
been developed for each basin were presented to the public, along with the candidate 
projects for the 2nd Priority Project List. This series of meetings provided the first 
opportunity for review of the conceptual plans and were held as shown in Table 4. 

In 1993 meetings were held in late July through mid-August, as shown in 
Table 5. These meetings were held in conjunction with the state of Louisiana's 
Wetlands Conservation and Restoration Authority, providing an additional level 
for public input. The purpose of the meetings was to present the candidate projects 
for the 3rd Priority Project List and to accept comments and recommendations. The 
meetings also provided a preview of the Draft Restoration Plan, which was released 
for NEPA public review on July 16,1993. The formal public hearing for the draft 
plan was held in New Orleans on August 11, 1993. However, comments on the 
Draft Restoration Plan were accepted at all the meetings. 

Table 2 
Public Scoping Meetings 

Date Location 
October 21,1991 Lake Charles, La. 
October 22,1991 Abbeville, La. 
October 24,1991 Houma, La. 
October 28,1991 Mandeville, La. 
November 6,1991 Belle Chasse, La. 
November 7,1991 New Orleans, La. 

2 



Table 3 
Parish Scoping Meetings 

(for Parish Officials) 

Date Location Parishes 
Odober 8,1991 Crowley, La. Calcasieu Parish 

Cameron Parish 
Iberia Parish 
Vermilion Parish 

October 16,1991 New Orleans, La. 

October 16,1991 

October 17,1991 

New Orleans, La. 

Thibodaux, La. 

Jefferson Parish 
Orleans Parish 
Plaquemines Parish 
St. Bernard Parish 
St. Charles Parish 

Livingston Parish 
St. James Parish 
St. John the Baptist Parish 
St. Tammany Parish 
Tangipahoa Parish 

Ascension Parish 
Assumption Parish 
Lafourche Parish 
St. Martin Parish 
St. Mary Parish 
~errebo-me Parish 



Table 4 
Public Meetings 

(2nd Priority Project List and Conceptual Basin Plan) 

Hydrologic 
Date Location Basins 

June 16,1992 Morgan City Atchafalaya, 
Teche/Vermilion 

June 18,1992 Belle Chasse Barataria, Breton Sound, 
Mississippi River 
Delta 

June 23,1992 H o m  Terrebome 

June 25,1992 Lake Charles Mermentau, 
Calcasieu /Sabine 

Tune 30.1992 New Orleans Pontchartrain 

Table 5 
Public Meetings 

(3rd Priority Project List and Draft Restoration Plan) 

Hydrologic 
Date Location Basins 

July 27,1993 Larose Barataria 

July 28,1993 

July 29,1993 

August 9,1993 

August 10,1993 

August 11,1993 

Belle Chasse 

New Orleans 

Morgan City 

New Orleans 

Breton Sound, Mississippi 
River Delta 

Pontchartrain 

Atchafalaya and 
Teche/Vermilion 

Formal Public Hearing on 
the Draft Restoration 
Plan and EIS 

August 12,1993 Cameron Calcasieu/Sabine and - 
Mermentau 



DEVELOPING THE PLANS 
The October-November 1991 scoping meetings were the first stage in the process 

identifying coastal wetlands problems and developing basin-by-basin solutions . 
The process continued with a series of basin plan formulation meetings, held in 
February through May 1992. These meetings were attended by representatives of the 
Task Force agencies, members of the scientific community, representatives of the 
Citizen Participation Group, parish officials, private consultants, and members of 
the general public. 

These meetings were intense planning sessions, consisting of four three-day 
meetings with a twoday follow up for each. Each set of meetings began with a 
description of the geology, hydrology, and biological resources of the basins followed 
by projections for the future. Finally, the coastal wetlands problems and their causes 
were discussed in detail, and strategies were developed for dealing with those 
problems on a basin-by-basin basis. These strategies were molded into conceptual 
plans that would serve as a guide in selecting and evaluating projects both for 
Priority Project Lists and for the Restoration Plan. 

During these meetings, many of the ideas submitted in the 1991 scoping 
meetings were integrated into the conceptual plans. The basin teams refined the 
conceptual plans over the next year to produce the comprehensive restoration plan 
presented in this report. The meetings followed the schedule shown in Table 6. 

Table 6 
Plan Formulation Meetings 

Date Location 
Hydrologic 

Basins 

February 4-6,1992 Baton Rouge 
February 12-13,1992 (follow up) New Orleans 

March 17-19, 1992 St. Francisville 

March 25-26, 1992 (follow up) New Orleans 

April 7-9, 1992 Baton Rouge 

April 15-16, 1992 (follow up) New Orleans 

- 

Pontchartrain 

Barataria, Breton Sound, 
Mississippi R. Delta 

Terrebome, 
Atchafalaya, 
Teche/Vermilion 

April 28-30, 1992 Abbeville Mementau, 
Calcasieu/Sabine 

May 6-7, 1992 (follow up) New Orleans 



C I LVEMENT PR 
The Task Force recognizes the need to increase the outflow of information and 

input from the public as it proceeds with implementation of the CWPPRA. To meet 
this need, the Task Force is developing a public outreach strategy. An outline of this 
strategy, which has not yet been approved by the Task Force, is presented below. 

1. Improve dissemination of information on CWPPRA activities to the public. 
Establish a mailing list of elected officials and participating Federal, State, and 
local agencies; interested citizens (people who have attended past CWPPRA 
pubic meetings); local, state, and national environmental organizations; 
libraries; and news media. 
Publish a periodic four- or eight-page newsletter containing: 

Reports on the status of priority list projects form lead agencies 
Status of basin plans from basin captains 
Financial report (funds spent on planning vs. funds spent on projects) 

(The newsletter could be published by contract services.) 

2. Publicize individual CWPPRA projects. 

Invite media to groundbreakings and project completion ceremoni-es. Also 
hold media tours of projects under construction. 
Prepare project maps and graphics that are usable by print and electronic 
media. 

3. Mark annual progress. 

Hold briefings for news media in New Orleans, Baton Rouge, 
Hourna/Morgan City, Lafayette, and Lake Charles for news media when each 
year's priority project list is finalized. 
Prepare and update annually a traveling exhibit to depict CWPPRA activities 
and work in progress. 
Prepare annual briefings for higher authorities of all Task Force agencies and 
the congressional delegation. 
In later years, publish a color brochure showing completed projects. - 

4. Hold annual public meetings on Priority Project Lists and Long-term Plan 
status. 

Involve Public Affairs in early planning for public meetings to ensure 
effective public involvement. 
Prepare public notices and news releases well in advance of public meetings. 
Train all Task Force members participating in public meetings in public 
involvement and facilitation skills. 



5. Conduct a Speakers' Bureau Program. 

Identify groups and organizations as potential audiences for CWPPRA 
speakers. 
Solicit and coordinate speaking engagement invitations. 
Maintain a current slide show so Task Force speakers can make presentations 
with minimal preparation. 



LOUISIANA COASTAL 
WETLANDS 

RESTORATION PLAN 

Summary and Status of the 
Priority Project Lists 

. Exhibit 3 



DEVELOPMENT OF PRIORITY PROJECT LISTS 

Section 303(a) of the CWPPRA directs the Task Force to submit to Congress 
annually a Priority Project List "of coastal wetlands restoration projects in Louisiana 
. . . that can be substantially completed during a five-year period commencing on the 
date the project is placed on the list." To date, the Task Force has submitted three 
such lists to Congress. 

THE FIRST PRIORITY PROJECT LIST 
In accordance with the CWPPRA, the first Priority Project List was due to 

Congress on 29 November 1991--ten months after the first meeting of the Task 
Force. As a consequence of this restrictive time frame, the list was composed of 
projects for which most of the planning had already been done by one of the Task 
Force agencies. Thirty-five of these "off-the-shelf" projects were considered. The 
Task Force selected 14 for the priority list based on the procedures outlined below. 

Because the act requires a ranking of projects in order of cost-effectiveness, the 
Task Force established a consistent means of assessing project costs and benefits. The 
lead agency for each project prepared a cost estimate and submitted it to the 
Engineering Work Group of the Task Force. The work group reviewed the 
estimates for accuracy and consistency by reviewing quantity estimates and unit 
prices for project features. In addition, the work group reviewed the design of the 
projects to ensure that the method of construction was appropriate and the design 
was feasible. 

The cost component of the cost-effectiveness criterion was based on the 
following procedures and assumptions: 

a. Average annual costs represent the sum of direct and known indirect 
construction and operating costs, discounted over time. 

b. Construction or first costs include engineering and design, inspection, 
contingencies, real estate (land, easements, rights-of-way, and relocations), 
and administration, as well as direct building costs. 

c. Operating costs for a project include monitoring, replacement or 
closure, and induced dredging, as well as direct operation and - 
maintenance costs. (However, operating costs are not counted if they are 
part of an existing program which is not expanded because of the project.) 
Operating costs extend through 20 years from the base, which is also the 
time when first costs are considered fully amortized. Costs (and benefits) 
beyond 20 years are not considered. 

d. The discount rate used to account for the time value of money was 8V2 
percent. 

e. The funding requirements for each project were based on the current 
dollar value of the construction and operating costs, except that costs paid 
by sources other than the CWPPRA were not included. Whereas average 
annual costs assume no inflation over time, the calculation of funding 



requirements does include an inflation adjustment of 3.5 percent to 4.7 
percent per year. 

Ensuring a consistent benefit evaluation was less straightforward. To this end, 
the Task Force adapted the U.S. Fish and Wildlife Service's Habitat Evaluation 
Procedure (HEP), a standard means of evaluating habitat quality to determine 
mitigation requirements. The Environmental Work Group modified the HEP to 
produce a methodology applicable strictly to wetland habitats-the Wetland Value 
Assessment (WVA). The Task Force used the WVA to calculate project benefits in 
terms of Average h n u a l  Habitat Units (AAHU's). AAHU's provide a measure of 
the amount and quality of habitat which on the average would be found in a project 
area during the project life. When compared to the annual cost of a project, they 
give a means of determining the relative effectiveness of various projects in 
creating, protecting, restoring, or enhancing wetlands. 

The stream of economic costs for each project was brought to present value and 
annualized at the current discount rate, based on a 20-year project life. Beneficial 
environmental outputs were annualized at a zero discount rate and expressed as 
AAHU's. These data were then used to rank each plan based on cost per AAHU 
produced. Where appropriate, individual plans were scaled and optimized to 
minimize cost per AAHU. 

The lead agency for each project developed a fact sheet for that project. The fact 
sheet contained a description of the wetlands problems in the study area, a 
description of the proposed project and its purpose, a cost estimate, and a summary 
of the WVA analysis. 

The final selection of projects for the first Priority Project List was based 
primarily on the criterion of cost-effectiveness, with consideration given to 
secondary criteria such as strong public support, addressing of critical needs, and the 
potential for providing new information regarding construction techniques or 
project impacts. The projects inculded on the first Priority Project list are 
summarized in Table 1. 

THE 2ND PRIORITY PROJECT LIST. 
The 2nd Priority Project List was submitted to Congress in November 1992. The 

expanded time frame allowed the Task Force to consider projects which had been 
proposed during the scoping meetings of October and November 1991 and the plan 
formulation meetings in February-May 1992. As a result of public input during 
these meetings, there were hundreds of potential projects available for 
consideration, some of which were little more than indistinct concepts. 

The interagency basin teams that were established to develop the restoration 
plan were called upon to evaluate project proposals, flesh out those which were too 
sketchy but merited further work, and screen the scores of projects in each basin 
down to a few candidates. To give some form to the screening process, the Planning 
and Evaluation Subcommittee developed two tools: a Preliminary Evaluation 
Sheet (PES) and a Screening Information Sheet (SIS). 

The PES constituted the first level of screening, and was designed to evaluate a 
proposal's fitness for the CWPPRA overall and the 2nd Priority Project List in 
particular. If the purpose of the project was not for the long-term benefit of coastal 
wetlands, or the project did not meet the objectives set for its particular basin at the 



plan formulation meetings, the project was dropped from consideration. The PES 
also screened out projects which could not be constructed within the five-year time 
frame prescribed by the CWPPRA for priority list projects. Any project which was 
judged capable of meeting the timing criterion was evaluated according to whether 
it: possessed local support; served as a critical project in the overall restoration 
strategy for its basin; provided a significant opportunity to preserve, improve, or 
build coastal wetlands; and had regional impacts or was a small demonstration 
project. Projects which met at least three of these criteria were elevated to the next 
level of evaluation. 

The SIS was used as the next step in the screening process. Each Task Force 
agency made a rough estimate of the cost of the projects for which it was responsible 
and acres to be created, protected, or enhanced. A weight was assigned to these acres 
according to their value. The cost per weighted acre, served as the main criterion 
used by each basin team to select four to six projects for further evaluation. 

The Planning and Evaluation Subcommittee reviewed the recommendations of 
the basin teams and selected a list of 36 candidate projects for detailed evaluation. 
These candidate projects were presented during the June 1992 public meetings, 
following which some revisions were made to the candidate list in response to the 
views of the public. Thirty seven candidate projects were evaluated in detail in a 
process similar to that which was done for the first Priority Project List. Again, 
selection of the 2nd Priority Project List was based largely on cost-effectiveness, with 
due consideration given to secondary criteria such as public support. Table 2 
summarizes the projects selected for the second Priority Project List. 

THE 3RD PRIORITY PROJECT LIST 
The 3rd Priority Project List was developed in a parallel effort to this restoration 

plan report. Its development followed a procedure similar to that used for the 
second list: screening by the basin teams using the PES and SIS, nomination of 
candidates by the basin teams, selection of a draft candidate list by the Planning and 
Evaluation Subcommittee, presentation of the draft candidate list to the public, 
revision of the candidate list if appropriate, detailed analysis of the candidate 
projects, and final selection of the list through review and evaluation of the 
candidates by the Technical Committee and the Task Force. 

The PES constituted the first level of screening, and was designed to evaluate a 
proposal's fitness for the CWPPRA and a Priority Project List. If the purpose of the 
project was not long term protection, restoration, enhancement, or creation of 
coastal wetlands, or the project did not meet the objectives set for its particular basin 
as outlined in the Draft Restoration Plan, the project was dropped from 
consideration. The PES also screened out projects which could not be constructed 
within the five year time frame prescribed by the CWPPRA for priority list projects. 
In addition, because of the time constraints involved with developing the 
Restoration Plan and the 3rd list, projects that were not in the preliminary draft of 
the Restoration Plan as of February 17, 1993 or was not sufficiently developed to 
perform a Wetland Value Assessment by July, 1993, were not considered for the 3rd 
list. Any project which was judged capable of meeting the timing criterion was 
evaluated according to whether it: possessed local support; was a critical project in 
the overall restoration plan; did not present a cost over $10,000,000; provided a 
significant opportunity to preserve, improve, or build coastal wetlands; and had 



regional impacts or was a small demonstration project. Projects which met the 
criteria were elevated to the next level of screening. 

The SIS was again used as the next step in the screening process. Each Task 
Force agency made a rough estimate of the cost of the projects for which it was 
responsible. An estimate was also made of the acres to be created, protected, or 
enhanced by a project. The cost per acre was used to compare projects, serving as the 
main criterion each basin team used to select approximately four projects in each 
basin for further evaluation. The basin teams were responsible for doing 
preliminary evaluations of all projects submitted and making a recommendation to 
the Planning and Evaluation Subcommittee for candidate projects to be considered 
for the 3rd Priority Project List. 

The Planning and Evaluation Subcommittee met on May 11, 1993, to hear the 
recommendations of the basin teams and develop the list of candidate projects for 
the 3rd Priority Project List. Each basin captain presented the results of his or her 
team's screening, recommending four projects (in most cases) for inclusion on the 
candidate list. The subcommittee decided to evaluate demonstration projects 
separately. Each agency was directed to develop fact sheets on their proposed 
demonstration projects and submit them for consideration at a later date. 

The Planning and Evaluation Subcommittee met again on July 13, 1993, to 
evaluate the proposed demonstration projects. Each agency presented its projects to 
the subcommittee, outlining the critical project information, including what 
information would be learned by performing the demonstration and the need for 
such a project. A total of 12 projects were presented, but because of the time 
constraints in evaluating projects and a previous Task Force decision to limit 
spending on demonstration projects to approximately $2,000,000 per priority list, the 
subcommittee limited the number of projects to 5. Each agency ranked the projects, 
assigning a value of 5 to the most favored project and 1 to the least preferred. The 
subcommittee then put together a combined list of 41 candidate projects to be 
evaluated for the third list. These candidates were presented in the public meetings 
which took place in July and August of 1993. 

On October 1, 1993 the Task Force met and selected the third Priority Project List. 
The list included 19 projects with 3 demonstration projects and 2 deferred projects. 
Table 3 summarizes these projects. 

FUTURE PRIORITY PROJECT LISTS 
The CWPPRA calls for two additional lists. Those lists and future lists that may 

result from a reauthorization of the CWPPRA will be drawn directly from--or, as a 
minimum, guided by--the Restoration Plan. The implementation section of the 
main report details the future use of the priority project procedure for the execution 
of the restoration plan. The priority list process will be a key tool for the phase one- 
short term implementation of the plan. 

The Restoration Plan has already established its value in that regard. During 
development of the second priority list, the Task Force used basin conceptual plans 
as an important screening criterion for projects being considered for the list. 

' PROJECT IMPLEMENTATION 
The lst, 2nd and 3rd Priority Project Lists consist of 48 projects with an estimated 

I fully funded cost of $123,280,000. The 48 projects encompass over 421,100 acres of 



coastal wetlands in Louisiana. If protective measures were not taken, some 41,780 
acres of these wetlands would have been lost over the next 20 years. More 
significantly, it is estimated that these 29 projects will turn this anticipated loss into 
a net gain of approximately 13,800 acres. 

On April 17,1993, the lead Task Force agencies signed cost sharing agreements 
with the Louisiana Department of Natural Resources for 11 priority list projects: 
BA-2 (GIWW to Clovelly) Unit 1, Vegetative Planting (West Hackberry and Dewitt- 
Rollover), Cameron-Creole Watershed Hydrologic Restoration, Bayou Sauvage 
Refuge, Cameron Prairie Refuge Shoreline Erosion Control, Sabine Wildlife Refuge 
Shoreline Erosion Control, Lower Bayou La Cache, Bayou La Branche Marsh 
Creation, Vermilion River Cutoff, and Isles Dernieres Barrier Island Restoration 
(Demonstration and Phase I). These cost share agreements will serve as models for 
future agreements between the State and the Federal Government, facilitating the 
implementation of additional projects. 

Four projects have been given approval by the Task Force to proceed to 
construction: BA-2 ( G W  to Clovelly) Unit 1, Vegetative Planting (West 
Hackberry and Dewitt-Rollover), Cameron-Creole Watershed Hydrologic 
Restoration, and Cameron Prairie Refuge Shoreline Erosion Control. It is 
anticipated that construction will begin on these projects by the summer of 1993. 
The remaining projects are expected to be constructed within the five year 
limitation set forth in the CWPPRA. 

As of November 28,1993 contracts have been awarded for two CWPPRA 
projects. The first contract to be awarded was the West Hackberry Vegetative 
Planting project. The USDA, Soil Conservation Service is the lead agency for this 
project and work is expected to begin in December 1993. The second contract was 
awarded for the LaBranche Wetland Creation project sponsored by the U. S. Army 
Corps of Engineers. Construction is scheduled to begin in January 1994. 



Table 1 

Coastal Wetlands Planning, Protection and Restoration Act 

1st Priority Project List 

Average Affected Aaes Created, Area Loss Avg Annual MY 
Lead Ann& Area Protected, and w/oRojed &/AAHU ~ u n d e d  

Project No. Project Basin Agency Aaes (Aaes) Restored (Acres) ($/AfwU) Cost ($)I 

Fourchon 
~CIWW to Clovelly) 
Cameron Creole Watershed 
Bayou Sauvage Refuge 
Sabine Refuge 
Vegetative Plantings (Demo) 

West Bay Sediment Diversion 
Barataria Bay Waterway 
Lower Bayou La Cache 
Bayou La Branche 
Cameron Prairie Refuge 
Vermilion River Cutoff 
Isle Dernieres (Demo) 

Barataria 
Barataria 
Calc/Sabine 
Pontchartrain 
Calc/Sabine 
Ter,Mer, C/S 

Miss Delta 
Barataria 
Terrebonne 
Pontchartrain 
Mermentau 
Teche/Verm 
Terrebonne 

NMFS 
SCS 
USFWS 
USFWS 
USFWS 
SCS 

USACE 
USACE 
NMFS 
USACE 
USFWS 
USACE 
EPA 

Total 13,620 111,293 2f%m 17,943 42,010,000 

Fully funded costs from the 1st priority list have been adjusted to include monitoring costs. 

EPA Environmental Protection Agency 
NMFS National Marine Fisheries Service 
SCS Soil Conservation Service 
USACE U.S. Army Corps of Engineers 
USFWS U.S. Fish and Wildlife Service 
AAHU Average Annual Habitat Unit ' 



Table 2 

Coastal Wetlands Planning, Protection and Restoration Act 

2nd Priority Project List 

Average Affected Acres Created, Area Losd Avg Annual MY 
Lead Annual Area Protected, and w/oProject Cost/AAHU Funded 

Project No. Project Basin Agency Aaes (Aaes) Restored (Acres) ($/AAHU) cost 6) 

Atchafalaya Sediment Del 
Freshwater Bayou 
BayouSauvage 
Clear Marais 
Caemarvon Outfall Mgmt 
Mud Lake 
Jonathan Davis Wetland 
Point Au Fer 
Big Island Mining 

Hwy 384 
Frikhie Marsh 
Boston Canal/Vermfion 
Brown Lake 
West BeUe Pass 
Isle Dernieres (Phase I) 

Total 

Atchafalaya 
Mermentau 
Pontchartrain 
Calc/Sabine 
Breton Sound 
Calc/Sabine 
Barataria 
Terrebonne 
Atchafalaya 
Calc/Sabine 
Pontchartrain 
Teche/Verm 
Calc/Sabine 
Terrebonne 
Terrebonne 

NMFS 1,267 
SCS 523 
USFWS 841 

USACE 677 
SCS 448 

SCS 798 
SCS 255 

NMFS 1% 

NMFS 944 
SCS 79 
SCS 546 

SCS 199 
SCS 152 
USACE 336 
EPA 133 

EPA Environmental Protection Agency 
NMFS National Marine Fisheries Service 
SCS Soil Conservation Service 
USACE U.S. Army Corps of Engineers 
USFWS U.S. Fish and Wildlife Service, 
AAHU Average Annual Habitat Unit 



Table 3 

Coastal Wetlands Planning, Protection and Restoration Act 

3rd Priority Project List 

Average Affected Aaes Created, Area Lo& Avg Annual My 
Lead Annual Area Protected, and w/o Ropd Cost/AAHU Funded 

Proiect No. Proiect Basin Anency Acres (Aaes) Restored (Acres) ($/AAHU) Cost ($) 

MRGO Back Dike Marsh R o  
West Pt.-a-la-Hache Outfall 
Mgm t 
Channel Armor Gap Gevasse 
Cote Blanche Hydro Rest 
Cameron-Creole Maintenance 
B. Perot/B. Rigolettes Marsh 
Pass-a-Loutre Gwasse 
E Timbaher Restoration 
Replace Hog Island etc. 
Control Structures 
White's Ditch Outfall Mgmt 
L Chapeau Mrsh Crtn and HR 
Whiskey Island Restoration 
Brady Canal Hydro Rest 
Violet Freshwater Distribution 
L Salvador Shore Prote Demo 
SW Shore White Lake Demo 
Red Mud Demo 

Pontchartrain 
Barataria 

Miss Delta 
Teche/Verm 
Calc/Sabine 
Barataria 
Miss Dellta 
Terrebonne 
Calc/Sabine 

Breton Sound 
Terrebonne 
Terrebonne 
Terrebonne 
Pontchartrain 
Barataria 
Mermentau 
Terrebonne 

USACE 
SCS 

USACE 
SCS 

SCS 
NMFS 
USACE 
NMFS 
USFWS 

SCS 
NMFS 
EPA 
SCS 
SCS 
NMFS 
SCS 
EPA 

Total 7,690 228,562 14,201 15,212 40,625,000 

EPA Environmental Protection Agenr 
NMFS National Marine Fisheries Service 
SCS Soil Conservation Service 
USACE U.S. Army Corps of Engineefi 
USFWS U.S. Fish and Wildlife Service 
AAHU Average Annual Habitat Unit 



LOUISIANA COASTAL 
WETLANDS 

RESTORATION PLAN 

List of Publicly Proposed Projects 

' Exhibit 4 





- - 
-) mm~ r l l l l l l l l ~ ~ n ~ ~ l ~ ~ ~ ~ ~ ~ U O m ~ ~ ~ ~ r r ( l I ) c C R l l Q I m  112, 

n w -1.1 I ~ ~ Y ~ ~ ~ I S ~ Q D O I W M ~ ~ W ~ ~ U ~ I I ~  
m ULC mar I D D ( ~ I ~ ~ ~ O D ~ ~ ~ ~ R E ~ Y I P ~ ~ ~ * # ~ ~ ~ ~ ~ , ~ M ~ I N R I ~ T O ~ ~ I W I ~  
81 rn mORm ~ W ~ I ~ ~ U ~ D I I O ~ L I W I ) ~ M ~ C ~ ~ ~ ~ ~ ~ ~ W J I ) I J I  
q w -mar msmmatmmacwwmmwncrnrrrca 
u uc mmm na~rr~wmrOlRo*#mnrtL~rnroa~aco 
w u c  n w m  Y T ~ ~ ~ ~ ~ ~ D O ~ I S * E D E ) ~ O F ~ W I I O I  
m UU: m m 9 1 ~  r wr ran mIa MT ~LLP~ IUMIWTI~ IN ULWIP) m WT nIm 11s UIDI auo r WILT a. 
Y ULC mwm ~rwLn*~mrarr~rOmc~IWaoltOcrn*J11mI~~r~l(nnC)1~r.~~~nmcr[)rws. 
Q ULC mmm ~ r m r c n a r r r P n r n r r r w w r m u ~ m u u r ~ o r ~ ~ ~ a ~ ~ r r m n * l n o n a p D ~  
I UU: mm m WI*R mu a M urn IW ns LICIIII~ w -I O I ~  m n ~ ~ n  wnrm clrput ia 
a uc m m  ~ ~ ~ ~ a ~ s ~ a o n ~ m ~ ~ ~ . ~ k ~ ~ o * ~ ~ ~ m l s t ~ w ~ ~ m n s * n w r r o r r r r r r n m ~ ~ ~ ~ # ~  
(OW om# W I O l  O OU am w uloDwrrar 1171 
91 ClLC OM ~ I D E ~ ) ( U I Q C W ~ ~ L I O B W ~ ~ S , O I ~ ~ I D ~ * T W ~ ~ ~ ~ ~ R ~ ~ ~ ~ ~ ~ D I ~ I O I ~ I U U I I N ~ O O ~ M Q  1-1 
v u c  ~ n ~ l  WIN amu IN mmv w r ltur o r n a ~ l l c  l c r m t ~ m  III 
n ur om S S T ~ U O I L L I P S ~ ~ K ~ ~ ~ ~ ~ ~ ~ M # O ~ ~ ~ I ~ I  
w 0n-a u01 m ~ L E S  Y m u  rn OCPW WLIIQ CMIIUTIO w rn rro CT w *H PWQU DLYICLI u r ~ l ~  -1 
1 uc om ROODIN IS 0rrrm1m IN - wu rw# saam lo  m rrman mgr cro 
Y at mumum a Q r r m m m m r r . w ~ ~ r o ~ w u m u m ~ ~ ~ )  
(t wm aara can ua rn mm ~ n a  a loarw mamm Y m r r l v  rcmrm a nr 6 1 ~  u -lo. mm, ma m r L i a  ml+p 
w u r n  r r n ~ r q n  ~ * I * U O ~ ~ I ~ S ~ C O M C ~ L ~ U M R ~ U ~ C ~ ~ ~ ~ ~ O I ~ L I ~ M M B ~  
W W l Q l l O n a  MIrmDiLl mlRIt D l 0 1  UO UIifl rO W I T  M W i l l  Pm1111 mlU 

100 alrn m u  LQI m ~ m  IS ~rrrmrm uw M rtm mm w ~ t c u  rrm rn r~ I.- 
101 - DQII rr( l l rTtl l  rll MlI$lU - 10 LQ @ W A I N  LT - M I L P L I ~  llRllt IIU 
102 mm m ~ m  awn m r m  4 s~m nmma *I~IN. mas IS u p r m  I- m m a v  m ro~rorr wma 10 
101 -ID COlll M m  H a  rQDI ST~ILIUTIO a CILI*)IR Ym) UXX 10 1-11 CITY. M llllQllfIILO b -17 1- I I C  
I m m1a can I- II)IOYV s I Q ~  aIm1 O ~ P W  IS QIPIN m m ~ m  wy#l rmm 01 
I Q ~  m r m m n ~ ~ m o a m w ~ ~ c l H I ~ m I m m R e # ~ I ~ )  
:P m mia cam . m ~ m  mrEll mas Ir w L ~ Q  m u  ~ERP -W -ID IYI 
191 ~FIC, m ~ m  cum am mu rr mrn L# n o~wn~m an m a. uu M rpr mrn ua b WIT mmm nsr 
:Q EII(II1A L i S S T M  RIP* U T l l l  lame W aF W f f  rlnt eAprw 
M r ~ l r r  m ~ m  cam L;WO( RIP* 8rr1m s m  m ar mrm wa n nm rlnt m m  arprrr 
IIO +llr L-IR can m1a IS mmm urr M u elm m-mn mr n mlrt um (1s) 
I rClrr CmlOlCSm ~ ! ~ 3 ~ l n ~ ! ¶ ~ l ~ 1 1 2 1  
11: ~ l l  - m ~ m  can UIU wcu w PIL I~  a r~ w sm m rrw SLT am m m mm m0w.m M 
11s wm mracam r ~ ~ ~ m ~ n ~ a l ~ c g l ~ l l l ~ ~ ~ ~ m m ~ r r ~ ~ ~ ~ ~ ~ r ~ a n t ~ ~ e ~ m m r n ~ l l ~  
r i b  F ~ O I V  ~~mOlHlrlmnol~~rc1~lAlQII1(IUQBmum10DBI#r1*m~101~~L W t  o m U  11) 
I rvWZO M W W V W m l L E D l r m r C l l t 1 ) )  
: ~ r  ar . c r w m  U I U ~ ~ ~ ~ I W B ) ~ ~ I * I I O R . U I ~ ~ ~ ~ P ~ N P W ~ O ~ ~ ~ ~ ~ U I ~ ( ~ ~ ~ ~ I D D ( R  
111 ar *raw lttt a # r ~ r c  mu ~ l l ~  am amm m r n ~  m aa w~ rr tmmrrra 5 MILL I m L I ~  u mw m rnimr~w m 
I m *vw -7 SDUP IIISTI~ R O D D ~ ~  ~ l l l ~  ~ C ~ U L  a w ~ l l l ~  m m am mu u M rru o ru m 
119 rn *IrOcMmI r-I~mOllLOlCMr0rrDRvtm~~~MWtaOlrURlmmIDPQPLRM 

~ l l  4 6 m r 1 r a  r~#r0m~~~mm1mr)(0~1r#l~plo~1m~~wrrmromrrrrwnaarmrrrrr~mmrrmu1a 
I '6s u r r a  ~rm31 B O L I ~  a m  M rrr rro, crwriu una m mm a 
I ~ l l  i r u r ~  ~m mra n ormrlm n na rm, r WlR L I  r r ~  71b1 
12s m~wk m1m corm ws w wna w rmla  r p c a ~ ~ v i  m n n  ma WITIY w l m  uw m a m  ma m m~rn 
.:r -1- om .CIUICI~ ta IN ma b mrn ua nrr mv r m r m  mm m r r r a  191 
a J mrwk m a  ~m 101 m+wm m a  IS RITI~LL m IT am to m u r m  wv IIW 
1:) 601r19k CW .ES silOEf n(t+Yfll W W mlR W r(t Elm LOU $11 
I:? -1% :~(OBO *r xm r~lbl  urn mmt& nmm FRI M nla. nlm rm sr..r.o. s ox- r1rn t m  
ra -1s ixlsla a n  s M  TI^ TO am m t a  um m umr IIB 
II nrs -n x v  . ~ s t ~ m n  mrt m im lrrm ma mw m ~ m   IN^ m u r  a t r  14, 
1% -1% :'9rll 3 i V  IIbUT .UI1 SBIloln nC)1 PW INTO lur IcLM 1141 

111 -13 arm BL r~m m IIY ua mru 01- tmm rnm~l* m a  M n ~ n s r t r r ~  R I ~  r M or mv n o ~ i w  olm~a 1~~~~ 

1;Z 'IS OM rBtM T ! l P  TO IIY OEDIm IN M Rl-IOE MV rrUO Iw S¶l DaTh 1121 
In ~ n a  nur m M n mm 4 m m n w  l l l ~  mm ns IrIsIstrCr R I ~  IN na vlctwln Q ICW)(II. u 
i:r rr wm m~ stmtLIn m ~ I U  r~ was w m 5rm BYWI ev r l ~ m  mm1a l l ~ ~ l l ~  rn na orrco 
id m mm IT r#c m r t m  rim DIILD(ID ~RRIIL -11) 0 amnm lo IN st. orrw mlm tu 
I m ma mr ~*IOYL SIRIUI 70 n( (JSIYOI YRWQ mar a M C I ~  r r ~ l ~ ~ l  LIW 
,n m mm mT m mrrrTa14 m mm ma ml01lrrrr~ m UILP r * ~ c  IN UMCX mwa IN rOlr1a m w fm m1m1n wuim L:ST 
IP r)n am m stun:urra u a  M u;l n r r ~ r ~ l n w ~ w  -IK 114 st. o r r ~ ~  mIa 14) 
13 m ~S25la m mml *%I ~ m r w  11m nm a wla IN r ( ~ 1  w LlMlOI lLllrrOl 
IW S)R m r m  mm r#rc mra IS m m ~ m  c. r r. ir w m ~r w romm rim 141 
!(I m ~ x s I m a n  ~ ~ ~ R ~ ~ ~ ~ D ~ I ~ ~ ~ ~ ~ ~ I ~ ' O ~ ~ ~ ~ O Y ( ( I J ( L I N F ~ ~ O I ~ ~ C L I W I ) ( O I ( I ~ ~ ~ U O I ~ I I I  
I42 *(kT LCSIOI mECT N 3CllalM Q '&E m FI1[11 UOllm 118) 
i c s  grrt yrgi~m cam -IN wmTIa em ni ~ P N  o M ~ O O U C ~  RIUI~ 
;u mr cmta ram uz S~RICTUL~ am M sm ~r m m. TO aux u ~ r  wpr m ua Fa =lam m u r t  w r r ~ w  mrol 



~h .m 0- cu0 r r p ~ ~  w NIW cyrry m a  (11 
IS ron OlrQl -IN UO rQTO(IIIIYI1. CQOILV rUDlllL ff L110. 0, 
1 3 7 m  om c ~ t l l ~ ~ l w  m rn IN uo ratomnr~r 1s) 
IS rar om S L ~ R  uwa~ lv lm mcrm ~O(T~~IYIITO nt ram smmm u # m u m  mnlm vmmlarrr# 
19 mrr om XSXK w m o am r r o  m M wt o: ;mr r r r  lo (IOI 
140 m Om  VIE nc rw*a cam 'jum rtum TO m l r s  MIR mnlmsm 11 ~ T I U  snmmm l l l ~ ~  
1b1 4n O M  *c*lll M m f n l ~ V M ~ ~ l r r r E D C R L l O l  I I n U T l # ~ ~ k W F  
1 ~ 1  ~ O I I  ~ 1 1  mwm us -I 4.- WIW mw. 8.rn1m1~ c.mm ~ Y I ~ I L L E  w ~*QVN. O.QI (r TOQIKE R I ~  ISOUIII)(O 

I m mwoum a a ~ a e w ~ r m n m s o w n r r o c r m m ~ ~ ~ ~ w n  
to m m w  um inma wcra w a m  urr rn mmrt 
IUPOII thi*OcOSl l N K R 1 0 ~ 1 1 1 l F l Y D U ( W V a l * 9 M r ( l l U t O l L  
1r 4nlm m u  U1 m STwILlrrTla w m m a l c  m r l a  a tmEB rw M srm 11 acm m ~mma mlW 121 
lb7 *n/m -1m CO(R mRCf n( -1s 5 ?nr *mr Fla la) 
Id rqllrn m1a QMI wl StMILIlnTIa lLm rllD 1:) 

1b9 mtm m w  m ?!ls M *op w u orm ra a t t  m l m  m FIEILITIB TO n( n~st%lPPl n1W 
170 ~ I R T  nvm en I ~ T U  r arl m LO~X 1 M r*a ra nauz i*mm l m l m  
I71 raTlrn M W I W  &In m 01 M r*a 10 WWm IllRllO (171 
172 ~ I M  mmm w r w u l ~ u u m ~ m  1111 
In rarlm ~ar ro  m sna ma IN cam. m m  aln Q n. mm m:rc 1141 
174 STAR mtrm ~~lmrLolcnalmrrar.m~mu~rlm,ruorams,~mntacrrr,m~laoDnro~cnuwIp~ 
IR STIR m 1% llOt F41- TO YIL)IR 1- NIU WX 10 w lmla MlU 13) 
I74 strn xrua mr a m mmlk .a , .a ma roDlru $191 
In STAR Mt lia DlCDIlD MmILL W I U Y  10 YO M 411U (101 
~t(nrn m ~ m m  n c 1 s m s r o p m 1 r ~ ~ * 1 ~ 1 ~ 1 ~ 3 * n * i n ~ 1 m o r c a a a 1 m ~  
in 5 T A n  CIIOSIm c01n mla 1- W am I S  W R c T I r  m# mtr ff M maKT nrW-Sdn cu 
16 S T I ~  n 9 * ~  IIV w lwro nr rmm omau e nr -la otmsla rrruan m 
:81 srrn * v o w  ssr SCOWR~ -try mtcunm LL~OI m m-)lyta~c 1-1. a  LID WITRP WII mm m na slam na 
.m stfin ~ ~ I I L S T  g ~ l ~ ~ r ~ m ~ ~ m * c ~ ~ ~ l n c ~ u ~ m a ~ l r ~ m u r c u r r ~ a ~  
183 STIR +104 KST T.mI#l) Rrs6Im YO WXtlllII. OJl¶ lm WE W OIL -10, MY WU W1S CQl 
104 son nvw %ST ern -Y SILE w rrlnu m a M w n a l r t  m lrpra w~nmra l t tmra w r 1 a  
IS S T A ~  o n 0  m m u ~ ~ m  *Q QQTAII~ o am un wrwrta o a m  m mm W I ~  ~ I Q  1%) 

i9) ;T~E IM M ~ I N I  w m r r ~ ~  runrm a m  c*ra m fro,. up om m m  ~ ~ ~ ~ t r n  nrr mum cub 
181 s ~ a n  1n0 WOTE Q DCDIUR rrm IN M ntm. n~m ra u 11 u cnh 
II SR7t 3 n B  II#lr( a WlWTla m Fa YLlmlm Ulllllol110 -1Ol llPUl 112) 
:W 5iIR O M  s l r l l ~ ~  r u ~  rn m ~ l m l 1 6  M ~ r r m ~  RR UWIW mu MIIIIIIIRIO~ Q mmm urn 113 
IW slrn OM 'MOdR ~OQUEA w mmsllllll ~ n ~ ~ l ~ r r  121) 
191 s:rn om SWSI mm LI~Q rn I ~ r ~ n  M l ~ l ~ l ~  m t 1 a  -ria (71 
~ Q ~ S T ~ R  ona ;#~rnmmn~lt.arun~lrmacnrrolmcwr cn 
:oS $TAR 9 m  ar,grlnlm r r ~ l ~ ~  B 70 un mm mlurc~ 110) 
194 74E VKR jl'4 OrLII) M klW m l N  m M MlR U rllH f lK W W 
:4 STIR JnDl 6 E r m D l l e T S ~ F l D l O I ~ ~ l ~ m ~ r W ~ I L P ~ Y ~ l R l U l O I  
I 9 I  STIR 5 : ~  u LII~ D ~ W  sum BCPW. ~l l l  OIL e ~ ~ l l l ~ l  m mm un 

:TOR 9M o war m camla M curr~aln ar u ~ m  uolsw oaro r mmo ca 
,q 5 r r ~  LIM am m m r l m  n r r p p p l ~ c  n t r l r w w  LT n ~maelrm ~mrvtnrr mm to 
,a ;iIE '1511 El- =IS rJlW own Mt 1- +sn WB UlrC RILlTYr Ei111M U MR 19 
:d jrrR 46 r-nr:m m_#lrllQ 5 IErmlU U W l 9  f0 rlDlPl ElDlla W mM (31 
:OI j74R Wr:S EMhTIW rCWlTlM m R l S  llQlLO 8 
2 I x; wr;m m m r  urn m r r r a  urn M ~#RI* m tmtm i a  marno uw b smo rmr, IN run6 cm, -. N I ~ ,  zuu 
s am .P orsr :mn mre, 1s.m mmra ru ra mmu rn lw  ( 1 1  
3 4  -ea wn 'P %ST =EUIIJ IYIIIR I-. )~111 ~ A T I ~ .  INTU nax n n r ~ s .  m s t w l u n  anm m 
-2 rn m :SL %ST JE~'= :su mrm m11 rlln )1TRlk.m MI SICS, SWm m SalrQITs an ur Iln. # male m lrrrro In inarol 
.% 'cm mmn mr anvw l ~ l ~ ~ l l ~  n UP mnm m a l a  to mtt 
297 m ms~m ann vm a r r t a  w m srwluurlm m M u r  SIS cr w ~lviwx u nr rru nr co . m E R Q I ~  aan nwlillrrtm w ru* lrnrrwrra w a  w l s  '41 
m m JIIIQ aan ~ ~ r n r r  wrtrra ssp In ou w m~m 70 SLJ~ ~ l r l  n l m  UIN IU em 
:lo rn =ram m r r r u r r a ~ ~ ~ ~ 1 ~ ~ 1 ~ l r n 1 r ~ ~ ~ 1 0 1 1 ~ m m ) ~ ~ l l l ~ 1 m s t ~ ~ w m ~ c r ~ ~  
211 wu ~ I Q  am ~YIU m mla IPM mwun 
2 1 2 -  T ~ I ~ C D l l l D I L l l l % 3 1 1 1 # ( ~ r J m m L D I 1 M ~ S r U 6 1 ~ P M S ~ l L f f Q I ~ M I P ) ~ ~ I S W U B I ~ ~ f f c M * R U  
21s 7011 ~ ~ r n  01v !lml mlm 49 n t ~ ~ m  ROI M L~O(~FWIII nlm wa rn RoPD m l m  rO fllP#I MIS IS) 
214 m drcm %ST ~r ~ I N T  u FB I-, coa ar ulnlm m svm rlnc ma, w nu film ~ R I  mmrn a m? M au m, w r m  mxn 
:I¶ *VW REST i)c 414'  &I c211 :-, IllU 11 a -1 ~ l ~ I ~ v ,  I& M ff Mm) # 
:: m *lw RST M ~ I R  pu m I-, N i a T u  'Y) I)UCPOS w +H FAILED IN n aa mm mwnrm lolpllm mv n wv urrmla 
: I I  rn urm *#E r LCQ !I nL WW W l Y r l O l ~ m  TO SRP mDILOIiC YO r(LW(I YLIYlR INmlOl 112) 
218 m M l O m  %ST *STOM LPIX ar* 10 rn% aM 11) 
:I) -m srm rift, ;s im mvlarT:rn wu a IMTU L'XU ~ust umln Q c u m  C#IL 
-3 y a a  uvorc *st :sTu ' ~ 1  SglNln (ICDICTI~ CBLS IN am WIUTI~ CIY*L ;UT N. J YO IN ~ZLK m 
:ZI % *0( mt:m wm LLLTIO &ST 3 am p# a m  5 SIm (at 
22 ERR jnq) (E4UE i im Q QW W XWD WERlaL TO NIL. r WICM )*IIEETlQI (7) 
2s m I** -a li s!m m Q * ~ I L  
~4 --m M LOSS USTM wm 9 VINT m IW. u~ wms w ~IRICLPI mils WITS w nmla WETS III 
a WR1bl0c m1012341111 ;'J(IL!IE Ban;S Q JHU iSL#a WT5r YiW 1111- YQ M 611 11 1- 



m d  YIll  m m  
W~~DI  mmm ~ltmnt*rmersmorrplosl~z)  

217 taurrcl oil., ~lwnun m CRM -10 am m t m .  a mmI01. ( m i m  - wrrr. o a ,  w, w LICU 110, 
a 1) m m m  alannulIcnwwnuLlrPrrnrrcT1trmla 10 

m mm m m m  mmmm~umumwTarmwomrm~rw~mlu 
230 m ~ r ~ i . m m m  ~rrrccllpt~maamrnlnrar~m~I*rrtmromarra(~s~ 
31 mrm mlsm r W ~ m ~ r ~ ~ m i ~ a l ~ l ~ r O ~ F U l ~ € ~ U l r n  (91 
zn mum mrsm ~ a r l l r a ~ w w t o m ~ * u a c m r r ~ u n n r r u a n t a u s i a w r n ~ ~ m ~ t ~ m  
2C mlm -91 Dl l rDI&A(rmm~mIl t~mTLRIn-OmTT~ 
2% m~m acsla m snm rn v uoc w m ur mia u m : m  I- I1nI 
:I m/IIY n M R  OIV OlmT FRI WW UOlDI IKTU WQID( # ILIIOO(( WIN 
:n m/m FllWROlV rElDmrVltPmurrm1)(IPIIMJLCII(I'IWIO 
zn ~ Y I Y  m m  ~ s 4 s r w n r n r r ~ l r o r r r n m ~ w ~ ~ ~  
:r mlm om c a s n m r m r a o o w m r n r p l ~ r t m r ~ ~ ( ~  (MI 
2 9  m cmla wn STMILIX m W W Ir)r IUIJ l rn  I D U W  -la 01- *O Dlrpqp mm1& 
:(o a aarlm rn m r a ,  m t v t u  ~rrr, a varnttw rutlr ma ma mim me mlrr -a IN mlua my clrl 
241 W =I# -lor Q -1LIUI RI- mi* rf Li# Wl iTlD !I n(UrOllN &J#]IT I I W  
242 rn =la aom rolrlU IIP#*RI) ua MT1f 1FIL = TO sm m l m  OlOlQ 111) 
Z ~ J  a mla am w a  Q wm mir YI amlm. m t u  wa STIUIN I W ~  m wmri l~ WIN 1 0 9  
zu rn mia am -1 (I wm ~ 1 7  Y aaim rn ~ 1 ~ 1 0  MI m am 1-  ILL. mrr ia  r~llnm m ma RIUII FO~CP IIU 
:a m1am m ( I m w f a m m J  rrr aD1m Ill 
26 m l m  OPrn -la 1s M W -1% gllr OPlm .Y 10 T l S  SlT 1161 
;ct mm maim corn mra is -IN mrw w LITU LLILI~ a IN M r ( ~  m m  a wa IIU 
!Y m aa~a a n  mww ar mu maim corn a M mr sla (21 
~ $ 9  m amla a n  m t L l a  wr- ru m~n r~ n r ~ ~ l l  ~ I W  ma mia m i 1 0 1  ~QIM m r t t a  IS 
3 KM mla ma m rlm sncnrrr. mlr, m runllc nr n r. w 61m. r. o mula wr, 6. W 4 NU M r r ff mm mm 
a1 m mta cam aala w crm rr rrcrrrura n lmir mlsa rat 
m m OPIO can mla IS -IN um nan um (31 
m m mlrn m rmrt mnmm wrm m milla wv rlm a mna *I am ~ # r m  . m w m  m am p r r t r r r  N ~ I L I ~  uv m (~LM UII 1131 
.3 rn a m l m  * f f ~ r u ~ I ~ ~ W l l P U I w ~ W ~ ~ m ~ ~ ~ I I 1 1  
N a, amm mmnra~imwtroimlrr*l~rc~~mrrnwrmrircmc~r~ 
a7 m i w r m  CRR~11l~nmm.m.~mancr,m1mu#1r*rmmrnr., Rllonrnruanrr,w8mamr 
-3 m mwa rm4 +wQI Elm Lm rrrn rour Ism wo w. mlu msmm Irrr*actloc FRI n l O I U n  RlYll (U 
39 m ICRY~ um wm IS SIN ~m -3 Y L I Y ~ ~  : m t m  a m  w slm IN na vtcirtn Q M LB*)IDII L~~OI t~ 
:a m1r104 ~ M ~ ~ D I V  ~ Q C U R Q ~ ~ ~ * I ~ ~ I O J Y D R ~ ~ # Q ~ C ~ ~ ~ ~ ~ * I ~ ~ I * ~ ~ ~ U ~ ~ ~ O ~ U R I M I I ~ ~  



LOUISIANA COASTAL 
WETLANDS 

RESTORATION PLAN 

CWPPRA Monitoring Program 
and Protocols 

' Exhibit 5 



Contents 

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Water Quality Monitoring in Coastal Louisiana 15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hydrologic Monitoring in Coastal Louisiana 27 

Monitoring Protocol for Examination of the Impacts of CWPPFU Projects on 
Soil Development, Subsidence. and Marsh Accretion . . . . . . . . . . . . . . . . . . . . . .  43 

. . . . . . . . . . . .  Vegetative Health Monitoring on CWPPRA Projects in Coastal Louisiana 55 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Habitat Mapping of Restoration Areas 62 

Wildlife Monitoring on Coastal Wetlands Planning. Protection. and 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Restoration Act Projects in Coastal Louisiana 72 

.................... Assessment of CWPPFU Project Impacts on Fishery Resources 74 



EXECUTn7E SUMMARY 

Louisiana's coastal wetland loss, estimated at 79.5 km2/year, has drawn national attention. In 
response, the Coastal Wetlands Planning, Protection, and Restoration Act (CWPPRA) was created to 
provide the guidance and means to develop and implement a project-oriented program to combat this 
coastal wetland loss. The CWPPRA requires a monitoring program be established to evaluate the 
effectiveness of these projects. 

Projects developed under this program range from massive freshwater and sediment introduction to 
small scale vegetative plantings. Currently, there is no available standardized method for monitoring 
variables that can determine success or failure of wetland restoration projects. Consequently, data 
collected by Federal, State, and local entities within the coastal zone of Louisiana have not been 
comparable, and thus of limited use. The committee charged with the development of this monitoring 
program felt it was imperative to develop standardized protocols that could be used to judge project 
success or failure. Over 100 Federal and State restoration projects are currently being planned, and 
with standardized protocols, usable and comparable information will be generated, aiding in resource 
management and future planning and design. 

These monitoring protocols were developed in response to the mandate for procedures that would 
evaluate the effectiveness of each coastal wetlands restoration project in achieving .long-term solutions 
to amsting coastal wetlands loss in Louisiana. Specifically, this mandate requires that a scientific 
evaluation be conducted to test the effectiveness of these projects in creating, restoring, protecting, and 
enhancing coastal wetlands in Louisiana. 

These monitoring protocols broadly categorize project types, goals, and biological variables, and 
standardize data collection methodologies using a matrix design. This organization provides 
accessibility to three levels of information: project type, category of variable, and variable. These 
three levels are cross-referenced and ranked to guide personnel in the development of appropriate 
monitoring plans. 

The goal of the monitoring protocols is to provide a guidance document that can be used to develop 
project-specific and basin-wide monitoring plans and monitoring cost estimates. In addition, the 
protocol should help determine the minimum monitoring standards necessary to provide sufficient 
infomation to determine whether project-specific goals are met. 

* 

Monitoring protocols were developed by subgroups of technical experts for seven categories of 
monitoring variables: water quality, hydrology, soils and sediments, vegetative health, habitat mapping, 
wildlife, and fisheries. Some variables were identified as a monitoring priority by more than one 
subgroup, but only one subgroup will describe specific methodologies and costs uable 1). The results 
of each subgroup are represented in the following sections of this document. Each section described 
protocol design, cost estimates, priority rankings, and existing data bases. Following is a general 
overview of the monitoring protocols each monitoring subgroup developed. 



Table 1. Monitoring subgroup responsibilities based on project type and variables measured. VEG=vcgctative health; 
WQ=watcr quality; HYD=hydrology; RSH=fisheries; SED=soiVscdimcnu; HAB=habitat mapping. 

Project Freshwater Scdiment Marsh Hydrologic Dredge Shoreline Bnrrier Vegetative -nt/ 
we diversion diversion manage- restoration material protcaion island plntiag nutrient 

men1 restor. Lrapping 

Salinity WQ 
tempcrature 

Physical 
variables 

Nutrients 

Synthetic 
organics 

W G  VEG VEG 

W G  VEG vEG 

W G  

Speciu M G  VEG W G  VEG VEG 
composition 

Relative M G  VEG VEG VEG VEG 
abundance 

Above- VEG W G  VEG 
ground 
biomass 

VEG 

HYD Precipitation HYD IiYD HYD 

Soil salinity HYD 

Wind speed HYD 
direction 

I4YD IiYD IiYD 

Water level HYD :HYD HYD HYD 

Batbymetry HYD HYD HYD H Y D H Y D H Y D  HYD 

TOPPP~Y HYD HYD HYD H Y D H Y D m  HYD 
Discharge HYD HYD HYD HYD 

Suspended HYD HYD, 
sediments WQ 

Oyster FISH FISH FISH 
growth, 
recruitment, 
and survival 

FISH FISH Fish density. FISH 

b i o q  
and spcciu 
richness 

SED SED 

SED SED 

SED SED 

SED SED SED SED SED 

SED SED SED 

SED SED SED 

SED SED 

SED 

SED SED 

Subsidence 

Organic 
matter 

Bulk density SED SED 

SED SED 

SED SED SED 

SED SED SED 

SED SED 

SED SED Water 
cmtult 

Mi Size 

Soil redox 

Habitat 
mpping 

SED 

sw SED 

HAB HAB 

SED 

SED SED SED 

HAB HAB HAB HAB HAB 

'SED 

SED 

HAB HAB 



Water Quality 

The water quality monitoring subgroup identified physical variables, salinity, temperature, nutrient., 
and priority pollutants as essential in designing a water quality monitoring plan for CMTPRA projects. 
Sampling methodologies vary widely in degree of sophistication as well as frequency (instantaneous, 
continuous recorder, realtime). The water quality monitoring subgroup feels that specification of 
sampling frequency is premature at this time and that sampling frequency will vary according to the 
availability of preexisting data, size of the project area, type of restoration project, and cost. Costs 
were estimated on a per sample basis and are illustrated by project type in Table 2. 

Hydrology 

The hydrologic monitoring subgroup identified variables to be monitored that would assist in 
determining project success as well as design of future projects. The variables are precipitation, 
evaporation, wind speed and direction, water level, bathymetry, topography, salinity, discharge, 
suspended sediment, ground water, and soil salinity. A majority of these variables can be monitored 
on a single data collection platform to provide realtime data, reduce maintenance costs, and minimize 
data loss. Cost estimates will vary according to frequency of data collection and number of sampling 
stations Uable 2). 

Soil and Sediments 

The soil and sediments monitoring subgroup identified variables that can be measured in the field to 
evaluate the success of CWPPRA projects in promoting soil development. The variables are organic 
matter content, bulk density, water content, grain size, soil redox, soil nutrients, soil con-, 
vertical accretion, subsidence, and soil erosion or creation. Vertical accretion and subsidence 
measurements can use three different methodologies depending on monitoring intensity: feldspar 
markers, sediment erosion table or radionuclide dating for accretion and carbon-14 dating, global 
positioning systems (GPS), and extensometers for subsidence. Estimates of total will vary 
tremendously depending on monitoring intensity and frequency as illustrated in Table 2. 

Vegetative Health 

The vegetative health monitoring subgroup determined that the following four variables were essential 
in evaluating vegetative health responses to CWPPRA projects: species composition, relative 
abundance, aboveground biomass, and herbivory. It was recommended that the Braun=Blanquet 
method be used for quantifying shifts in community compositions and abundances; that the clip-plot 
method be used for quantifying aboveground biomass; and that exclusion techniques be used to 
estimate the impacts of herbivory. Project-specific goals and available resources will dictate what and 
how frequently vegetative health variables will be monitored. Cost estimates by project type are 
illustrated in Table 2. 

Habitat Mapping 

The habitat mapping subgroup developed a two-phased monitoring approach. At the first level, basin- 
wide mapping at a scale of 1:100,000 is proposed. Data at this level could provide a quick 



Table 2. Cost estimates based on priority (ranking 1 and 2) variables to be monitored. 

- 

Costs per project (annual) Costs per sample 

Project Hydrology' Vegetative Habitat wildlifed Water Soil and Fsheriesg 
tYPe healthb mappingC qualitye sedjmentsf 

Freshwater $39,200- $2,250- $12,250- SO $50- $2,575- $150- 
diversion 235,200 9,000 18,600 400 15,325 200 

Sediment $46.200- $2.600- $12,250- SO $222- $2,675- SO 
diversion 92,400 4,000 18,600 260 15,425 

Mash $23,600- $2,250- $12.250- SO $50 $2,575- $150- 
management 96,400 6,750 18,600 15,325 200 

l lydrologic $23,600- $2,250- $12,250- SO $250- $2,575- $150- 
restoration 96,400 6,750 18,600 850 15,325 200 

Dredge S 10.500- $2,000 $12,250- SO $222- $2.575- $0 
material 21,000 18,600 660 15325 

0 
Shoreline $6,000- $0 $12,250- $0 $0 $250- $0 
protection 11,000 18.600 1,000 

Barrier $11,000- 62,000- $12,250- $0 $222- $ 350- $0 
island 21,000 4,000 18,600 260 1.m 
restoration 

Vegetative $2,500- $2,250- $12,250- SO 4208 $575- $0 
planting 8,000 4,500 18,600 1,325 

Sediment1 $6,000- $2,000 $12,250- $0 $222- $2,600- SO 
nutrient 33,100 18,600 296 14,600 
trapping 

'Hydrology cost estimates will vary depending on the number of data wUeclion platforms PCP's) in the project area. 
b~egetative health cost estimates will vary depending on the number of field days to conduct monitoring and the number of samples taken. 
CHabitat mapping cost estimates will vary depending on the size of the project area. 
d ~ i l d l i f e  monitoring will use existing data bases, therefore, no additional cost. 
eWater quality cost estimates are only for discrete samples. Continuous samples for many vahab~es could be obtained by using DCP's installed by the hydrologic 
monitoring subgroup. I 

f ~ o i l  and sediment cost estimates vary tremendously depending on whether an extensometer is used ($14,000). 
BFiheries cost estimates are only for the use of throw traps. 



land and water classification to assess wetland trends for large restoration projects and entire 
hydrologic basins. The second level mapping is at scales ranging from 1:6,000 to 1: 12,000. The 
Cowardin et al. classification is used for those restoration projects that require a greater level of detail. 
Habitat mapping will be conducted on all projects and will be prioritized based on project 
implementation timetables. Cost estimates by project type are illustrated in Table 2. 

Wildlife 

The wildlife monitoring subgroup recognized that wildlife populations are secondary to full recovery 
and conservation of coastal wetlands. The subgroup further recognized that wildlife populations are 
influenced by a broad range of factors, many of which are external and unrelated to basin-wide habitat 
conditions. For these reasons, the subgroup felt strongly that project evaluation should be based on 
monitoring variables that are expected to respond directly to restoration projects, namely water quality, 
hydrological, and vegetative variables. The subgroup agreed that, over the long term, recovery of 
coastal wetlands would benefit wildlife populations in the region. Wildlife populations or the effects 
of herbivores on vegetation will have to be monitored in case of herbivore demonstration projects. 

Fisheries 

The fishery monitoring subgroup determined that monitoring should target juvenile fish and 
crustaceans with emphasis placed on the collection of quantitative samples using high catchefficiency 
gear. In addition to measuring animal density as an indicator of project area or habitat value, 
information on animal size, biomass, and species richness should also be collected. For oysters, 
measurements of growth, survival, and spat settlement should be collected. The gear type selected for 
sampling is throw traps. Sampling intensity and frequency depend on size of project area, number of 
different habitats present, and cost. Cost estimates by project type are illustrated in Table 2. 

The standardized monitoring protocols developed in this document will provide statistically defensible, 
scientific procedures for monitoring those variables critical for determining project success or failure. 
It provides the framework and flexibility to develop basin-wide and project-specific monitoring plans 
while at the same time identifies the degree of effort and resources needed to accomplish this 
monitoring. 



Wetland loss in Louisiana has been caused in part by subsidence and natural delta senescence (Boesch 
et al. 1983), channelization of the Mississippi River (Frazier 1967), saltwater intrusion (van Beek and 
Meyer-Arendt 1982). and canal dredging along with other mineral exploration and extraction activities 
(U.S. Environmental Protection Agency 1987; Craig et al. 1979). Reductions in freshwater and 
sediment inputs caused by changes in wetland hydrologies have been key to this substantial loss. 

Louisiana is experiencing the most critical coastal wetland erosion and land loss problem in the United 
States, accounting for nearly 80% of the nation's coastal marsh loss (U.S. Amy C o p  of Engineers 
1987a). Shoreline eiusion rates exceed 6 m/year in more than 80% of the Louisiana coastal zone and 
can reach up to 50 rn/year in areas impacted by hurricanes (Suter et al. 1989). Continually impacted 
by a combination of natural forces and human activity, Louisiana coastal marshes lose an estimated 
79.5 km2/year @unbar et al. 1990). 

The need for comprehensive, large-scale restoration action has been documented by state and federal 
agencies in several reports (U.S. Army Corps of Engineers 1987b; U.S. Environmental Protection 
Agency 1987; State of Louisiana 1988-Appendix A). In Louisiana, efforts of State and Federal 
agencies are m n t l y  underway to develop a comprehensive wetland conservation and restoration 
plan. This and other restoration efforts require that informed decisions be made in order to implement 
successful projects. In their action agenda, the National Wetlands Policy Forum (1988) s~cifically 
stated that "the ability to evaluate restoration efforts is severely limited because readily usable, 
accurate techniques for measuring or monitoring functions do not exist." 

In response to accelerated wetlaud loss in Louisiana, Act 6 of the 2nd Extraordinary Session of the 
Louisiana State Legislature in 1989 and the Coastal Wetlands Planning, Protection, and Restoration 
Act (CWPPRA) of 1990 were created to conserve, restore, create, and enhance Louisiana coastal 
wetlands. The agencies responsible for designing and implementing coastal conservation and 
restoration projects include the Louisiana Department of Natural Resources, U.S. Department of 
Commerce, U.S. Department of Agriculture, U.S. Department of the Interior, U.S. Department of the 
Army, and the U.S. Environmental Protection Agency. The restoration plans developed pursuant to 
these acts specifically q u i r e  an evaluation of the effectiveness of each coastal wetlands restoration 
project in achieving long-term solutions to arresting coastal wetlands loss in Louisiana. They 
necessitated the development of a monitoring program to adequately assess the success or failure of 
coastal restoration projects. The above agencies have a responsibility to the State of Louisiana, and to 
the nation, to develop a monitoring program that will effectively ensure the best use of State ami 
Federal funds for the restoration and conservation of wetlands. 

The CWPPRA created an interagency task force and charged it with the development and 
implementation of a comprehensive approach to the long-term conservation and restoration of coastal 
wetlands. Because in a broader context, the mission of the CWPPRA is to provide appropriate 
management plans for the Louisiana coastal zone over the next 50-100 years, monitoring protocols 
could be applied on a regional scale across the coastal zone to provide the data necessary for effective 
management planning at that scale. The CWPPRA quires that not less than 3 years after the 
completion and submission of the restoration plan, and at least every 3 years thereafter, a report shall 
be made to Congress containing a scientific evaluation of the effectiveness of the coastal wetlands 
restoration projects in creating, restoring, protecting, and enhancing coastal wetlands in Louisiana. 
Consequently, the purpose of this monitoring protocol is to evaluate the effectiveness of the projects 



selected for inclusion in the plan in achieving their stated goals. To address these monitoring 
requirements, a monitoring work group was established under the Planning and Evaluation 
Subcommittee of the CWPPRA Technical Committee (Figure 1). This report represents the efforts of 
the monitoring work group. 

The monitoring work group consisted of representatives from Federal and State agencies, as well as 
academia. The specific responsibities of the monitoring work group were 1) to develop a monitoring 
program to evaluate the effectiveness of each coastal wetland restoration project in achieving long-term 
solutions to arresting coastal wetland loss in Louisiana, 2) to document the effectiveness in reports to 
the U.S. Congress and Louisiana legislature, and 3) to make recommendations to the CWPPRA Task 
Force for the allocation of monitoring funds properly. 

To accomplish these responsibiities, the following goals were established: 1) to develop standardized 
protocols for monitoring variables, 2) to develop statistical review procedures, and 3) to develop 
quality assurance and quality control procedures. All three goals will lead to detecting change 
between the pre-project condition and the post-project condition in Louisiana wetlands. This will help 
determine if the project is working and whether midcourse corrections are necessary. 

In pursuit of these goals, group members envisioned a monitoring program that would consider 

1) Nine types of restoration projects; 
2) Project-specific goals (hypotheses); 
3) Wetland values as determined by a wetland value assessment (WVA) procedure; 
4) Site-specific as well as basin-level effects of projects; and 
5) Existing monitoring activities occurring in coastal Louisiana. 

Similar monitoring needs exist within and between each type of restoration project, and the 
development of standard protocols for these similarities are the backbone of the monitoring program. 
Monitoring methods and protocols for restoration projects were developed by technical experts for 
seven categories as follows: 

1) Water quality 
2) Hydrology 
3) Soil and sediments 
4) Vegetative health 
5) Habitat mapping 
6) Wildlife 
7) Fisheries 

The protocol design was developed to broadly categorize project types, goals, ecological variables, and 
data collection methodologies. 



Figure 1 .  A hierarchial chart of the Coastal Wetlands Planning, Protection, and Restoration Act. 
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111. DESIGN 

Restoration Project Types 

Under Act 6 and the CWPPRA, all projects were categorized into nine types: freshwater introduction 
and diversions, sediment diversions, marsh management, hydrologic restoration, beneficial use of 
dredged material, shoreline protection, barrier island restoration, vegetative planting, and sediment and 
nutrient trapping. 

Freshwater introduction and diversion 

Freshwater introduction and diversion projects are designed to introduce fresh water and alluvial 
material from available sources to shallow marsh estuaries. Areas targeted for freshwater diversion 
projects are characterized by saltwater intrusion, sediment subsidence, and shoreline erosion. The 
primary goal of these projects is to enhance wetlands by increasing the use of fresh water, nutrients, 
and sediments that will be provided by the freshwater diversions. Management of the outfall will 
route the fresh water through the wetlands and provide greater deposition of sediments in the marsh to 
offset subsidence, greater availability of nutrients to vegetation, and a more gradual release of fresh 
water to the benefit of wildlife, fish, and shellfish Monitoring freshwater diversions will help to 
determine if any changes or modifications are needed in the operation 

Sediment diversion 

Sediment diversions are projects that increase deposition of river-borne sediment in shallow bay areas 
that cannot keep pace with subsidence through sediment accretion. A mall-scale sediment diversion 
project is designed around the concept of natural crevasse splay development, where a breach occurs 
in the bank of a river, sediment infilling begins within the surrounding distributary bays, and crevasse 
splay sediments eventually become subaerial and established with marsh vegetation. Large-scale 
sediment diversions on the Mississippi River are designed to be similar to the large natural crevasses 
such as the one at Baptiste Collette, LA. The primary goal of the project is to create and manage 
crevasses through the natural levee ridges of rivers and major distributary channels so that the natural 
land-building process can create emergent and submergent aquatic communities critical to the overall 
productivity of the deltaic systems. Monitoring of sediment diversions will help to determine the 
management of the crevasses. 

Marsh management - 
In marsh management projects, structures actively manipulate local hydrology to control water levels 
and salinity and while at the same time allowing ingress and egress of marine organisms. Marsh 
management plans generally incorporate existing canal spoil banks, the construction of short levees to 
connect these spoil banks, the installation of water control structures, and/or the construction of pump 
and other control structures to introduce fresh water into the managed area and keep out saline water. 
The main goals of marsh management are to minimize the loss of emergent and submergent plant 
communities by reducing salinities, stabilizing water levels, and restricting tidal exchange. Monitoring 
of marsh management projects will help determine operation schedules for pumps and structures. 



Hydrologic restoration 

Hydrologic restoration projects typically try to reestablish former hydrologic pathways and flow 
regimes, with the goal of redistributing fresh water to influence water levels and salinity. These 
manipulations o f t .  local hydrology will aid in the reestablishment of emergent and submergent plant 
communities. Monitoring will help determine hydrologic effects on vegetative growth. 

Beneficial use of dredged material 

Open water bodies and navigational channels are often sources of dredged sediment material that could 
be beneficially used 'to create vegetated wetlands or to restore areas of deteriorating marsh. Sediments 
can be pumped into confined or unconfined areas to a height conducive to marsh development. Once 
the dredged material settles, growth of emergent vegetation can be promoted. Monitoring will help 
determine the applicability of this technique for marsh creation. 

, Shoreline protection 

Shoreline protection projects use structural and nonstxuctural measures such as breakwaters, bulkheads, 
revetments, longyard tubes, wave-dampening fences, and levees to reduce wave energies and erosive 
action. Critical shoreline areas threatened with hydrological breaches could be protected to prevent 
wave erosion and water exchange from jeopardizing the physical integrity of the shoreline .and adjacent 
marshes. Vegetation could also be incorporated into the shoreline protection design to create habitat 
as well as an additional erosion buffer. Monitoring will help determine the effectiveness of different 
shoreline protection techniques in reducing wave erosion and in creating wetland habitat. 

1 Barrier island restoration 

Barrier islands provide protection to back-barrier bays, estuaries, and marshes. This protection 
includes reduction of erosional effects and wind and wave energies, dissipation of storm surges, and 
prevention of saltwater intrusion. Over the last century, Louisiana's barrier islands have been reduced 
by approximately 40 percent, resulting in loss of habitat and protection for the coastal mainland. 
Barrier island restoration projects are needed to reestablish this natural protective zone. Barrier island 
restoration projects include creation of barrier islands or augmentation of existing islands. The 
objectives of these projects are to increase the height and width of the barrier island and close any 
shoreline breaches by using dredged materials and vegetation. Monitoring will help determine the 
effectiveness of restoration and creation techniques. - 
Vegetative planting 

Vegetative planting projects are designed to introduce suitable plant species into deteriorating marsh 
areas and along eroding shorelines to provide a buffer against erosive wave action. Vegetative 
plantings also provide many other functions such as sediment stabilization, sediment trapping, and 
habitat value. Monitoring will help determine the success and effectiveness of different vegetative 
planting techniques in reducing wetland erosional loss and in creating wetland habitat. 



Sediment and nutrient trapping 

Sediment and nutrient trapping projects use structural devices such as brush fences or earthen benns to 
reduce wave energies, promote the deposition of suspended sediments, and increase water clarity. The 
goals are to reduce erosion of windward marsh edges, promote the growth of emergent vegetation, and 
increase the overall productivity of the area. Monitoring will help determine the effectiveness of 
different sediment and nutrient trapping techniques. 

Project-Specific Goals 

A critical stip in establishing a successful monitoring program is to define the goals of conducting the 
monitoring. If the goals are poorly defined, there will be no guidance in the establishment of 
protocols. The CWPPRA requires an evaluation of the effectiveness of each project in achieving its 
specific goals directed towards creating, restoring, protecting, or enhancing coastal wetlands. For 
example, a project using dredged material may be built to reduce wave energies and consequent 
physical erosion or develop a new soil and sediment base at a proper elevation to restore or maintain 
vegetated marsh. Each of these projects begin with a hypothesis or set of hypotheses related to the 
expected change in physical, biological, or chemical variables of the project area These hypotheses 
then guide the monitoring program as to which variables will be monitored and how frequently. 

Control Areas 

The importance of using appropriate control areas cannot be over emphasized. Monitoring on both 
project and control areas provides a means to achieve statistically valid comparisons, and is, therefore, 
the most effective means of evaluating project success. 

Selection of a control area should ideally be done before project initiation. Controls should be 
ecologically s i m i i  to the project area yet located far enough away so as to not be influenced by the 
project. Potential control areas can be selected by use of WVA methods or through more basic 
comparisons of structural and functional attributes. To ensure the selection of appropriate controls, an 
interagency team of experts should be convened. If there is any question concerning the similarity of 
the control and project areas, more than one control area should be selected. 

It is recognized that in many areas of Louisiana, appropriate controls cannot be identified. In addition, 
the extent of wetland modification (both planned and unplanned) occurring in this region often results 
in the loss of control areas before monitoring efforts are completed. We also recognize that 
occasionally, especially in the case of very large projects (e.g., sediment diversions and freshwater 
diversions from the Mississippi River or watershed projects) it may be difficult to select control areas 
that adequately reflect the same marsh type and function as those W i g  affected by the project. In 
these cases, two strategies could be adopted: 

(1) Monitoring before and after project implementation. The disadvantages of this strategy include 
delay in project implementation, temporal variability, and the inability to clearly identify 
cumulative impacts of the project in comparison to unaffected areas. In addition, before and 
after monitoring cannot ensure that the same events are being monitored for comparison; 
therefore, interpretation of the results will be difficult. However, such monitoring would 
provide some indication of project performance and impact. 



(2) Baseline data collection This may be especially important in areas where controls cannot be 
selected for monitoring. As a "once only" data collection program, it would not delay project 
implementation as much as full-scale monitoring before implementation (as in (1) above). It 
would provide a datum against which changing biological variables could be compared. In 
some cases, existing data bases might be considered appropriate as baseline data. If this were to 
occur, an interagency team of experts or their scientific advisors should be convened to evaluate 
the suitability of the existing data bases for this purpose. 

Although before and after monitoring and baseline data collection provide valuable information, they 
do not necessarily provide a statistically valid evaluation of projects. 

Statistical Design 

The size of the project area, the number of different habitats present, and the heterogeneity within 
those habitats should define the number of statistical strata necessary for an analysis. 

Before sampling is initiated, it is important to determine the desired statistical power for the analysis 
(Fairweather 1991). This procedure involves using a variance estimate to calculate the number of 
samples required to detect a percentage difference between two means. Initially, the sample size 
required to achieve this power can be estimated from sample variances reported in the literature, and 
these estimates can be refined by using data collected in the control area selection process.' It should 
be recognized that this power will often improve with the use of data transformations and more 
complex analysis of variance (ANOVA) designs. 

Data analysis for a project may include a two-way ANOVA with area and habitat as main effects. In 
the most basic design, the null hypothesis to be tested is whether the mean value for some variable is 
equal between the project area and the control area(s) or between the pre-project and post-project 
condition. The alternate hypothesis should be whether the mean value for that variable at the project 
area is greater or less than in control areas or whether the pre-project condition is greater or less than 
the post-project condition It is important to determine whether the mean value for the variable 
increased or decreased because of the project, taking into consideration other outside influences. If the 
alternate hypothesis is limited to only whether the variable increased, negative effects will be 
indistinguishable from no effects. 

Wetland Value Assessment Methodology 

The Wetland Value Assessment (WVA) methodology was developed as a uniform and 
habitat-based assessment methodology for use in prioritizing project proposals submitted for funding 
under the CWPPRA. The WVA quantifies changes in wetlands quality and quantity that are expected 
from a proposed project. 

The WVA was developed by the environmental work group assembled under the Planning and 
Evaluation Subcommittee of the CWPPRA Technical Committee. It is strictly designed for use in 
ranking proposed CWPPRA projects, and it is not intended to provide a detailed, comprehensive 
methodology for establishing baseline conditions within a project area In addition, it was developed 
for application to the following coastal Louisiana wetland types: fresh marsh (including intermediate 
marsh), brackish marsh, saline marsh, and cypress-tupelo swamp. 



The WVA operates under the assumptions that optimal conditions for a coastal wetland can be 
characterized, and that any existing or predicted condition can be compared to that optimum to provide 
an index of wetland quality. The quality component of a wetland is estimated or expressed through 
the use of a mathematical model developed specifically for each wetland type. Each model consists of 
1) a set of variables that are considered important in characterizing the particular wetland type, 2) a 
suitabiity index graph for each variable, which defines the assumed relationship between wetland 
quality and the variable, and 3) a mathematical formula that combines the quality value (habitat 
suitability index or HSI) for each variable into a single value for overall wetland quality. 

The variables chosen to describe wetland quality in each of the marsh types are 

V, - Percent of wetland covered by persistent emergent vegetation; 
V, - Percent of open water area dominated by aquatic vegetation; 
V, - Marsh edge and interspersion; 
V, - Water duration in relation to marsh surface; 
V, - Open water depth in relation to marsh surface; 
V, - Mean high salinity during the growing season; and 
V, - Aquatic organism access. 

Predictions are then made as to how these model variables will change through time under two 
scenarios: with the proposed project in place and without the proposed project, A numerical 
representation of habitat quantity and quality is derived and compared between the two scenarios. Net 
benefits attributable to the project can then be compared to the net benefits from other projects in 
order to rank all proposed projects. 

In most instances, variables measured in the monitoring program will provide data that can be used in 
the WVA models. Post-project WVA analyses utilizing these data can be compared with the results of 
WVA scores derived during priority project rankings in order to verify or refine the WVA. Such 
comparisons should not be used to judge project success or failure in achieving goals. 

The monitoring work group recognizes the WVA as a planning tool and is therefore looking beyond 
the W A  in terms of monitoring variables. However, the WVA process can provide invaluable 
baseline information that may aid in the development of project-specific monitoring plans and/or the 
selection of appropriate control areas. 

IV. APPROACH - 

The monitoring work group developed a broad-based, standardized approach for monitoring different 
variables. Each technical expert was asked to assemble a subgroup in order to 

1) identify variables 
2) develop a standard method or protocol for measuring each variable; 
3) develop options for accurately and reliably measuring that variable over time; 
4) develop options for accurately and reliably measuring that variable over space; 
5)  determine how the protocol, time, or space sampling might differ for each of the nine 

types of projects; 
6)  address a plan for statistical review; 
7) address quality assurances; 



8) develop generalized costs of monitoring option; and 
9) determine existing monitoring efforts. 

In addition to the above tasks, each monitoring subgroup was requested to complete a priority ranking 
for all variables to be sampled within their monitoring protocol. Each variable was assigned a 
numerical value of 1 for the highest priority through 4 for the lowest priority. This prioritization is 
according to the suitability of each variable in evaluating the various types of CWPPRA projects. For 
example, the highest ranking of 1 corresponds to the importance of a variable in determining if the 
primary objectives of a project are met. These rankings will provide a mechanism for selecting 
variables to be monitored according to the availabiity of funds. 

The monitoring categories that comprise the following sections of this document are water quality, 
hydrology, soil and sediments, vegetative health, habitat mapping, wildlife, and fisheries. Each section 
establishes procedures that can guide personnel in the development of appropriate monitoring 
protocols. 



I. TITLE: WATER QUALITY MONITORING IN COASTAL LOUISIANA 

11. AUTHORS: 

Prepared by: Charles Demas 
U.S. Geological Survey 

111. ACKNOWLEDGMENTS: 

On behalf of the water quality monitoring subgroup: 

Burnell Thibodeaux 
U.S. Army Corps of Engineers 

Steven Underwood 
Louisiana Department of Natural Resources 

Michael Nichols 
U.S. Soil Conservation Service 

Wes McQuiddy 
U.S. Environmental Protection Agency 

Kent Milton 
U.S. Soil Conservation Service 

IV. INTRODUCTION 

The charge to the water quality monitoring subgroup was to develop a protocol documenting the 
approach the monitoring work group should use in establishing a water quality monitoring design. 
This design will provide data for the assessment of the different types of restoration projects on area 
water quality, and yet be consistent enough to allow for comparison of data between projects. The 
monitoring design must consider possible water quality effects on waters receiving discharge from 
restoration projects. The subgroup also felt that the protocol should be flexible in design to allow for 
successful monitoring of the many different types of restoration projects that will likely be attempted. 
It should be emphasized that many of the topics addressed by the water quality subgroup are directly 
related to the charges assigned to the hydrology, vegetative, and soil and sediment subgroups. Our 
subgroup recognizes the potential of fecal bacterial contamination by some CWPPRA projects; 
however, active monitoring programs by the Louisiana Departments of Health and Hoipitals and 
Environmental Quality already address this issue. Frequency and intensity of collection of data for 
monitoring water quality are directly related to or influenced by the needs of these other subgroups. 

V. GENERAL DISCUSSION 

Pre-project Selection Considerations 

The first recommendations of the water quality subgroup are that prior to actual selection of projects, 
the CWPPRA Planning and Evaluation Subcommittee must consider and perform the following tasks 
for each possible project: 



1. Identify all superfund sites and sites proposed for superfund activities and landfills. 

2. Identify all active and past oil and gas activities. 

3. Identify any water quality problems existing in the basin. 

4. Identify current and historical sources of water quality information. 

5. Identify potential sources of water and bottom material to be used for restoration. Also, 
perform chemical analyses of these sources. 

6. Evaluation of hazardous toxic radioactive waste by the U.S. Army Corps of Engineers 
(USACE). 

If the above tasks are not considered for proposed restoration projects, then the potential monitoring 
costs may be quite high, and the possibiities for incursion of other nomestoration- related costs could 
be extremely high. For example, if contaminated dredge material is used to reestablish a wetland, then ' the agency lhat performed the work may be responsible for clean-up of the site. Further, ncent 
studies by Demas and Demcheck (1989) and Johnson and Leenheer (1992) have demonstrated 
remobilization of synthetic organic compounds from bottom material in saltwater environments on 
exposure to freshwater. Also, trace metals are known to be released from sediments under reducing 
conditions. Given these potential chemical reactions, it is quite possible that contaminants -could be 
further dispersed within a project area unless the proper documentation of chemical concentrations 
within a restoration area has been made. Clean-up, in many cases, may be several times more costly 
than the actual cost of the project or the value of the area restored. 

If no current data exist for a proposed restoration project, then it is recommended that the Planning 
and Evaluation Subcommittee consider that the following tasks may need to be accomplished prior to 
final selection of the project for restoration: 

1. Randomly collect water and bottom material throughout the project area for analyses of priority 
pollutants. Stratify sampling such that potential contaminant sources are visited. 

2. Depending on project objectives, document current conditions that the project is designed to 
mitigate, including such variables as specific conductance and salinity, suspended sediment, 
dissolved oxygen, pH, nutrients, total organic carbon, etc. 

Variable Selection - 
Our subgroup recommends that the matrix in Table 3 be used in determining the water quality design 
variables that need to be monitored for those projects for which tasks 1-6 have already been 
performed. The variables to be monitored are listed in the priority of sampling necessary for the 
successful monitoring of potential changes in water quality, achievement of project goals, and the 
availability of funds. 

The water quality monitoring subgroup feels that specification of sampling frequency is premature at 
this lime, and that sampling frequency will vary according to the availability of preexisting data, size 
of project area, and the type of restoration project attempted. The subgroup feels quite strongly that 
the other protocols are all interrelated and that monitoring programs designed for specific projects 
consider these interrelationships in their design. 



Table 3. Recommended prioritization of water quality variables for CWPPRA. 
- -  -- - - - 

Soil/suspended sediment 

Project type Salinity1 Physical, dissolved Nutrients, Trace Synthetic Nutrients Trace Synthetic Size 
temperature oxygen, pH, specific nitrogen, metals organic metals organics fraction 

conductance phosphorus compounds analyses 

Freshwater introduction and 1' 2 2 4 J b  4 2  4,2 4 2  4 2  3J\r 
diversion 

Sediment diversion 4 4 3 4 4 2 3 3 2J\r 

Marsh management 1 2 2 4 2  4 2  3 4 4 4 f i  

Hydrologic restoration 1 2 2 2.4 2,4 3 4 4 4 8  

Beneficial use of 
dredged material 

Shoreline protection 4 4 4 4 4 4 4 4 N 

Barrier island 4 
restoration 

Vegetative plantings 1 3 3 4 4 2 3 2  3 ,2 3 8  

Sediment and nutrient 3 3 1 4.1 4,l 2 3 2  3 2  3 8  
trapping 

'Priorities: 
1 = Primary objective 
2 = Secondary objective 
3 = Tertiary objective - long term evaluation 
4 = Lower priority - long term evaluation 
N = As needed, unique to a specific project 

t 

bFor columns that have two numbers listed, the first number indicates the priority of that variable(s) for projects where information for tasks 1-6 are 
available. The second number indicates the priority of the monitoring task for projects lacking information for tasks 1-6. 



VI. METHODOLOGY 

The above grouping of variables can be implemented by using a variety of methods varying widely 
in degree of sophistication, frequency of collection, and cost. The methods selected for use in 
monitoring water quality and the frequency of collection is dependent upon the goals of the project 
(that is, the type of restoration project), the variability of the aquatic environment to be monitored, 
and the funds available. 

Methods available for the collection of data for the grouping of variables, their relative costs, and 
the environments for which they are best suited are listed below. It should be noted that the costs 
for installation of a data collection platform @CP) are based on the assumption that the other 
monitoring subgroups have not already installed one. If, on the other hand, a D B  already exists 
for other monitoring variables (e.g., directional velocity meter), then cost of additional probes to 
measure desired water quality variables is greatly reduced. 

- - --- 

Grouping of Instrument Cost 
variables 

Frequency of Environment 
record 

Salinity1 Data collection $20k instrumentation, 5-30 min Highly variable, 
temperature platform $6-8k maintenance, tidal situation 

$2k installationa 

Fixed monitors $4-6k maintenance 5-30 min Highly variable, 
paper punch or tidal situation 
digital recorder 
(hydrolab, mini 
monitor) 

Non-fixed data $4-6k 
sonde (hydrolab) 

5-30 min Highly variable, 
tidal situations, 
remote areas 

Fixed bottle $4-5 instrumentation 30 min-24 hr Highly variable to 
collector (ISCO) stable 

Daily observer $840 collection, $2k Daily Stable(Mississippi - 
analysis River) 

btauation cost if plattom and transmitter are already installed. 

Salinity and temperahue data need quality control and assurance infomation in the form of 
duplicate samples, calibration checks, standards, and field checks. 



Grouping of Instrument Cost 
variables. 

Frequency Environment 
of record 

Other physical Data collection $20k instrumentation, 5-30 min Highly variable, 
measurements-pH, platform $2-4k installationa, tidal areas 
dissolved oxygen, $6-8k maintenance 
specific 
conductance, O W  
(oxidation 
reduction 
potential), 
turbidity 

Fixed recorder $4-8 maintenance 5-30 min Highly variable, 
paper punch or tidal areas 
digital recorder 

Non-fixed data $4-6k 5 min-2 h. Highly variable, 
sonde .tidal situations, 
(Hydrolab) remote areas 

Installation cost i- transmitter are aheady installed. 

These methods need quality control and assurance information in the form of duplicate samples, 
calibration checks, standards, and field checks. Dissolved oxygen probes may need frequent 
servicing during certain seasons to prevent biofouling. 

Grouping of Instrument Cost 
variables 

Frequency Environment 
of record 

Nutrients: total Fixed sampler $20k instrumentation, 1 hr - daily Highly variable, 
and dissolved requires chilling $10-35k including tidal situations 
nitrogen spp, to 4°C analysis 
phosphorus spp, 
(ortho P, w, - 
NO29 NO,, 
Organic) 

Fixed probes $8-20k 5-15 min Highly variable, 
for NH,, NO, instrumentation, tidal situations, 

$2-3k installationa, $3- nutrient-sensitive 
4k maintenance, areas 
including analysis 

Daily observer $8k-collection and Daily Stable areas 
analysis 

'Installation cost if platform and transmitter aLready installed. 



Samples need to be chilled to 4OC upon collection and treated upon collection and analyzed within 
7 days of collection according to accepted methods (the current edition of the U.S. Geological 
Survey, U.S. Environmental Protection Agency or Standard Methods for the examination of water 
and wastewater). This grouping of variables needs quality control and assurance information in the 
form of duplicate samples, calibration checks, standards, and field blanks. 

Grouping of Instrument Cost 
variables 

Frequency Environment 
of record 

Trace metals As, Fixed sampler $240k Daily Highly variable and 
Be, Ba, Cd, Cr, (instrumentation sensitive areas 
Cu, Fe, Hg, Mn, and analysis) 
Pb, Zn, Ag, Ni, 
Se 

Daily observer $220k collection Daily Highly variable and 
and analysis sensitive areas 

Instantaneous $200-800 variable NA Unknown basin 
dependent 

Samples need to be fixed at time of collection. Holding times are less critical; however, possibility 
for sample contamination is much greater. Analyses should be done according to accepted methods. 
This grouping of variables needs quality control and assurance information in the form of duplicate 
samples, calibration checks and blanks from laboratory, standards, and field blanks. 

Grouping of Instrument Cost 
variables 

Frequency Environment 
of record 

Synthetic organic Fixed sampler $560k (instrumentation Daily Highly variable 
(VOC's, pesticides- and analysis) and sensitive 
herbicides, areas 
insecticides, 
triazines, 
carbamates, semi- 
volatile priority 
pollutants, PCB's, - 
dioxins) 

Daily observer $550k collection and Daily Highly variable 
analysis and sensitive 

areas 

Instantaneous $200-1,500 variable and NA Unknown basin 
analytical technique 
dependent 



Costs of monitoring can be greatly decreased by employing gas chromatograph-flame ionization 
scans for those compounds extractable with methylene chloride, and by using portable gas 
chromatographs for volatile organic compounds and immuno-assay kits for triazine herbicides. 
Confirmation of detections by any of these methods must be performed by using quantitative gas 
chromatograph-mass spectrometer. 

Samples need to be chilled or fixed and chilled at time of collection. Holding times are critical, 
depending upon class of compounds to be analyzed. The possibility of sample contamination is a 
concern. Analyses should be done according to accepted methods. This grouping of variables 
needs quality control and assurance information in the form of duplicate samples, sumgate 
recovery, blanks from laboratory, field spikes, and field blanks. Data should be reported with 
percent recoveries for the compounds analyzed. 

Grouping of Instrument Cost Frequency Environment 
variables of record 

Soils/sedhent Instantaneous, includes $200 NA NA 
nutrients collection and analysis 

All samples should be chilled to 4OC immediately upon collection. Samples should be analyzed 
according to accepted methods. Quality control and assurance information need to be collected 
including duplicate analyses and laboratory standard and blank information. 

Grouping of Instrument 
variables 

Cost Frequency Environment 
of record 

-- -- 

So Wsediment Instantaneous, includes $400-1,400" NA NA 
trace metals collection and analysis 

" Cost is per sample. Cost of sample analysis is dependent upon the number and kinds of elements 
requested and the amount of ancillary data (TOC, grain size, surface area, etc.) needed. 

Samples need to be chilled at the time of collection. Holding times are less critical; however, 
possibility for sample contamination is much greater. Analyses should be done according to 
accepted methods. This grouping of variables needs quality control and assurance infoxmation in 
the form of duplicate samples, and spikes and blanks fiom the laboratory. 



Grouping of Instrument Cost Frequency Environment 
variables of record 

Soils and sediment Instantaneous, $440-3,000 sample- NA NA 
synthetic organic includes collection compound class 
compounds, and analysis dependent 
insecticides, PCB's, 
semi-volatile 
priority polluntants 

Samples need to be chilled at the time of collection. Holding times may be critical depending upon 
class of compounds to be analyzed. Possibility for sample con-on is a concern Analyses 
should be done according to accepted methods. This grouping of variables needs quality control 
and assurance information in the form of duplicate samples, surrogate recovery and blanks from 
laboratory, and field spikes. Data should be reported with percent recoveries for the compounds 
analyzed. 

Grouping of variables Instrument Cost Frequency Environment 
of record 

Soil and sediment Instantaneous, analyses $22-60 NA NA 
grain size only 

Table 4 lists sampling frequency and priority of variables based on the perceived needs of the 
different kinds of restoration projects and the variable priorities listed in Table 3. 

The water quality monitoring subgroup has the following equipment and sampling comments on 
each type of restoration project in addition to the above matrix: 

Freshwater Diversion 
- 

The type of recorder installed and readout will be determined by whether the structure is "managedn 
or simply stage activated. Managed projects should have DCP's installed. Further, sampling of 
nuqients, trace metals, synthetic organic compounds, and turbidity is project dependent and greatly 
influenced by the availability of historical and recent data. Secondary objectives of projects, such as 
enhancement of fishery resources may require monitoring of turbidity on a realtime basis. Initially, 
the water quality monitoring subgroup recommends instantaneous (that is, only one initial sample) 
samples for the chemical variables listed for both water and sediments. If, however, abnormal 
concentrations of any compounds are detected, &in sampling frequency will need to be increased to 
account for potential water quality effects on the project area and any areas impacted by waters 
exiting the project area. 



Table 4. Sampling frequency and priority of variables. 

SoiI/suspended sediment 

Project type Salinity1 Physical, dissolved Nutrients, Trace Synthetic Nutrients Trace Synthetic Size 
temperature oxygen, pH, specific nitrogen, metals organic metals organics fraction 

conductance phosphorus compounds analyses 

Freshwater introduction and R' R2b 12N I4,2N I4,2N I4,2 I4,2N I4,2N 13N 
diversion 

Sediment diversion 4N 4N 13N I4,2N 14,2N I2N 13N 13N 12N 

Marsh management R R2N I2N I4,2N 14,2N 13N 14N 14N 14N 

Hydrologic restoration R R2N I2N I2,4N 12.4N 13N 14N 14N 14N 

Beneficial use of dredged I4 I4 I4,lN I4,lN I4,lN 12N I3,lN 13,lN I2N 
material 

Shoreline protection 14N 14N 14N 14N 14N 14N 14N 14N N 

Barrier island restoration 14N 14N 14N 14N 14N I2N 13N 13N I2 

Vegetative plantings I1 13N I3 I4 I4 I2 I3,2 13.2 I3 

Sediment and nutrient I3 13 I1 I4,l I4,l I2 13.2 I3,2 I3 
trapping 

'Frequency of collection 
I = Instantaneous 
R = Realtime 

bPriori ties: 
1 = Primary objective 
2 = Secondary objective 
3 = Tertiary objective - long term evaluation 
4 = Lower priority - long term evaluation 
N = As needed, unique to a specific project 



Sediment Diversion 

Because sediment diversion projects do not require active management, realtime data are not required 
except for specific projects (should match up with the flow monitoring requirements identified by the 
hydrology monitoring subgroup). The water quality monitoring subgroup recommends one initial set 
of samples for the chemical variables listed for both water and sediments be collected from the source 
water body and the receiving water body if recent chemical data are unavailable. 
If, however, abnormal concentrations of any compounds are detected, then sampling frequency will 
need to be increased to account for potential water quality effects on the project area and any areas 
impacted by waters exiting the project area. 

Marsh Management 

Salinity and temperature data need to be collected on a continuous basis for these kinds of projects. 
DCPs need to be installed for control structures, but digital recorders can suffice for areas out in the 
marsh. Collection of dissolved oxygen and other physical variables on a realtime basis is dependent 
upon secondary objectives of the project; otherwise it should be collected whenever any site visits are 
made. For example, enhancement of fisheries resources would require monitoring of dissolved oxygen 
on a continual basis. 

Frequency of water and soil and sediment chemistry sampling will be project dependent. Soil 
chemistry should be sampled at least once annually to provide information on factors that might affect 
plant growth. 

Hydrologic Restoration 

Salinity and temperature data need to be collected on a continuous basis for these kinds of projects. 
Installation of DCP's depend on the specifications of the hydrologic monitoring subgroup. Collection 
of dissolved oxygen and other physical variables on a realtime basis is dependent upon secondary 
objectives of the project; otherwise data should be collected whenever any site visits are made. For 
example, enhancement of fisheries resources would require monitoring of dissolved oxygen on a 
continual basis. 

Frequency of water and soil and sediment chemistry sampling will be project dependent and based on 
availab'ity of historical data. If, however, abnormal concentrations of any compounds are detected, 
then sampling frequency will need to be increased to account for potential water quality effects on the 
project area and any areas impacted by waters exiting the project area. 

Beneficial Use of Dredged Material 

The water quality monitoring subgroup recommends that standard elutriate tests be performed on 
source material prior to its dredging and dispersal. If the source material has been recently tested, then 
elutriate tests do not need to be performed; however, some chemical testing at the outfall pipe is 
advised. 



Sho~line Protection 

These kinds of projects are not expected to have any impacts on water quality; however, specific 
projects may require chemical samples from water and sediments before and after the project is 
completed. 

B anier Islands 

These kinds of projects are not expected to have any impacts on water quality; however, specific 
projects may require chemical samples from water and sediments before and after the project is 
completed. 

Vegetative Plantings 

The water quality monitoring subgroup recommends that an initial synoptic sampling of the project 
area be completed (unless recent historical data exists) prior to initiation of the project. Sampling, 
especially soil and sediments, is recommended if problems are observed in the growth of the targeted 
plant species. Areas receiving agricultural runoff, especially herbicides, may need seasonally targeted 
sampling to determine factors effecting the success of the project. 

Sediment and Nutrient Trapping 

The water quality monitoring subgroup recommends that an initial synoptic sampling of the project 
area be completed (unless recent historical data exists) prior to initiation of the project. Additional 
yearly samples may be required to determine the effectiveness of an individual project. It should be 
noted that only those compounds identified during the initial synoptic sampling need to be reanalyzed. 

VII. HISTORICAL DATA 

Inventory of Existing Data 

Maps and an inventory of c m n t  and historical U.S. Geological S w e y  (USGS) chemical and 
monitoring sites are on file with the monitoring work group. Nutrients, trace metals, pesticides, 
PCB's, and major ions in water and nutrients, trace metals, pesticides, and PCB's in sediments have 
been collected at most of the sites plotted on the map. Many of the current sites have suspended 
sediment and discharge collected on routine basis. Volatile organic compounds (VOCs), triazine 
herbicides, and semi-volatile priority pollutant data have not been collected at any USGS sites with the 
exception of the Mississippi, Calcasieu, and Mermentau Rivers. 

A listing of the Louisiana Department of Environmental Quality (LDEQ) water quality stations also is 
on Ne with the monitoring work group. The LDEQ does not analyze for synthetic organic compounds 
on a routine basis at any of their sites with the exception of VOC's on the Mississippi River. The 
LDEQ does have synthetic organic compound data for the Calcasieu River system. 

A listing of all stations in the U.S. Environmental Protection Agency STORET system also is on file 
with the monitoring work group. A total of 2,922 stations are listed for the Louisiana coast and inland 
to Interstate 10. 



A listing of all USACE water quality sites is available from the water quality monitoring subgroup. 

Also on file with the monitoring work group is a listing of a l l  current RCRA and CERCLA sites in 
Louisiana. As previously stated, location of these sites should be considered by the CWPPRA 
Planning and Evaluation Work Group prior to project selection 

Potential Upgrading of Existing Sites 

AU federal agencies should be willing to increase the variables at existing sites to meet the needs of 
specific restoration projects if funds are provided to cover the additional costs of collection and 
analyses. 

VIII. DATA STORAGE 

The water quality monitoring subgroup recommends that all agencies that collect water quality data 
store that data electronically, review it for quality control prior to entry into data storage systems, enter 
data in a timely fashion, and have the capability of transferring data to the appropriate agencies. 
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IV. INTRODUCTION - 
The primary purpose of hydrologic monitoring is to collect data required for the scientific evaluation 
of completed projects. In this evaluation, the success of a completed project will be measured by the 
number of acres of wetlands saved or created. This effort is intended by all involved-Federal, State, 
and local governments and private citizens alike-to be successful and have a positive, lasting effect in 
coastal Louisiana and to either preserve or create a measurable impact on our marshes and coastline. 
To measure the degree to which these activities and projects are being successful, physical variables 
must be quantified in the beginning, during construction, after completion, and for posterity. These 
variables will define the problem, define human impact, measure progress, suggest midcourse changes, 
improve design and performance of future projects, and ultimately justify our efforts and direction. 



The second purpose of monitoring is to determine changes in hydrologic variables to assist in the 
design of future projects. The third purpose of monitoring is to determine how the selected design 
criteria and wetland values used for assessment interact to define the degree of success for each project 
type. The fourth ranking purpose is to develop a coastal network of hydrologic monitoring stations. 
The four purposes make up a ranking system against which the need for hydrologic data collection can 
be assessed. 

V. GENERAL DISCUSSION 

Precipitation 

In the evaluation of many of the CWPPRA projects, the duration and volume of water in a wetland 
area are important variables for determining the quality of the wetland. Precipitation augments the 
volume and duration of water. For example, retention of local rainfall because of poor drainage 
contributes to long duration flooding and increases the quantity of shallow open water. The quality of 
the wetland is decreased. Because precipitation is a source of fresh water, it influences the quantity of 
fresh water needed to improve circulation, reduces salinity levels, and promotes growth of vegetation. 
Precipitation is a source of water contributing to overland and channel flow and will affect any flow 
measurements in the wetland and adjacent channels. Drought, the absence of precipitation, dries up 
the wetland and lowers water levels, which in turn increases the likelihood of saltwater inksion 
Precipitation is also a source of groundwater recharge. 

Evaporation 

Evaporation and transpiration reduce the quantity of water actually reaching the soil surface. They are 
indicative of changes in the moisture deficiency of a basin and affect the volume and duration of 
water. In areas of high evaporation, a larger volume of water is needed to maintain open water areas. 
Rates of evaporation vary depending on meteorological factors and the nature of the evaporating 
surface. 

Wind Speed and Direction 

Winds affect water levels, drive tides, and push large quantities of gulf waters into or out of the 
marshes. Such wind tides can increase salinity levels and depths. Winds affect wave height and cause 
erosion of lake and bay shoreline and barrier islands. Winds can cause set up in open water bodies, 
increasing volume of water entering adjacent wetlands. Wind speed and direction data indicati the 
presence and timing of frontal passages, tropical disturbances, and other weather types. Wind data can 
be used to develop wind fields, and make estimates of evaporation rate, flows, and surface currents. 

Water Level 

The volume and duration of water in a wetland area are important variables in determining the quality 
of the wetland. Excessive volume and duration of water can have an adverse effect on a wetland by 
stressing and drowning vegetation, increasing breakup of floating marsh, and increasing the vertical 

, load forces on the wetland, which in turn increases settlement. Insufficient water can deprive a 
wetland of nutrients and foster growth of nonwetland vegetation. Water-level data are the primary I indicators of hydrologic conditions in a wetland, of seasonal flooding, and of exmme events such as 



floods and hurricanes. They are indicators of tidal exchanges and sea-level change. Water-level data 
are important in interpreting aerial photography and converting bathymetric and topographic data to a 
common datum. Additionally, the data are used in making decisions on regulating inflow and outflow 
in a water control project such as a marsh management project. 

Bathymetry 

Bathymetry can be used in conjunction with aerial photography in quantifying increases and decreases 
in open water areas in determining the success of a project. Bathymetry can be used to measure 
sediment deposition, subaqueous delta development, and scour. Bathymetry can also provide valuable 
information on water depths, location of channels and crevasses, and overall marsh bottom 
configuration that will affect different hydrologic measurement and management practices. 

Topography can be used in conjunction with aerial photography in quantifying increases and decreases 
in wetland areas and bamer islands. The elevation of the ground in a wetland affects the type of 
vegetation present and the depth and duration of water. Topography can be used to measure sediment 
deposition, subaerial deltaic development, and subsidence. Topography can also provide valuable 
information on channel obstructions, natural and artificial banks and levees, and points of ingress and 
egress. 

Salinity 

It is important to quantify the salinity in a project area because of its influence on wetland habitat. 
Wetland habitats are characterized by salinity levels, i.e., fresh marsh and saline marsh. Saltwater 
intrusion is a major cause of loss of freshwater wetland habitat in areas such as the Mississippi River 
delta because of its adverse impact on freshwater vegetation. Project types such as marsh 
management, freshwater diversion, and hydrologic restoration are geared toward regulation of salinity 
levels in a project area to reduce wetland loss. 

The main body of information on this variable can be found in the report on water quality monitoring. 

Discharge, Velocity, and Direction 

Discharge, velocity, and direction data are important in defining circulation pattern and tidal 
characteristics within a project area. Circulation affects the presence and variability of-nutrients in a 
wetland; estuarine organisms; and turbidity, salinity, and other water quality variables. Water 
exchange is an important variable in the quality of cypress-tupelo swamps. Discharge can be 
correlated with suspended sediment to quantify the amount of sediment available for deposition. 
Discharge measurements can be used to "rate" a structure to determine the volume of flow entering or 
exiting a water control structure, such as freshwater diversion or hydrologic restoration structures given 
certain headwater and tailwater conditions. Velocity and direction data can assist refuge managers in 
determining when to open or close a structure and for how long. 

Suspended Sediment 

Sediment is the building block of a wetland creation project. Too much sediment can change a 



wetland into upland; not enough sediment to counteract subsidence and erosion can result in 
open-water areas. Sediment replenishes the existing soil, providing nutrients to the vegetation. The 
quantity of sediment entering a wetland area is important to maintain a diverse habitat and a healthy 
wetland. Suspended sediment data can be used to determine the quantity and gradation of sediment 
available for deposition into the coastal zone. Suspended sediment data can also be used with other 
data to determine where scour and deposition will occur and why aggradation or degradation has taken 
place in an area 

Groundwater 

Groundwater level &d duration may affect the health of a wetland through waterlogging or drainage. 
Waterlogging may be evidenced by groundwater levels even when surface water levels are down. 
Some project types, such as marsh management and hydrological restoration, are intended in part to 
reduce water levels at certain times, e.g., by draw downs or by increasing drainage to decrease 
waterlogging. In these circumstances, measurement of groundwater levels would augment information 
obtained from surface water-level measurements and would support evaluation of the effectiveness of 
water management techniques. 

Soil Salinity 

Changes in hydrology that allow regular or intermittent saltwater intrusion can increase soil salinity 
(the salinity of interstitial water trapped within the sediment). Limited by a relatively low rate of 
exchange between interstitial water and overlying surface water, soil salinities can persist beyond the 
time when surface water salinities are apparent, even when saltwater intrusion is intermittent. Soil 
salinities can affect marsh vegetation and can thus affect wetland health. For projects in which salinity 
mitigation is an objective, principally freshwater diversions but perhaps also marsh management 
projects, the measurement of soil salinities would contribute to interpreting expected responses of 
vegetation. While soil salinities are not cmnt ly  proposed for monitoring by the soils and sediments 
monitoring subgroup, it would be efficient to link measurement of soil salinity with that effort because 
the soils monitoring subgroup will already be equipped to collect soil cores. 

Common D a m  

Semi-permanent bench marks should be set at each project location. Many of these projects will 
require a common datum be established by ordinary leveling, global positioning system (GPS), or as a 
last resort, water level ties. Technical experts will provide information on an acceptable bench mark 
(e.g., a 35-foot brass rod) at each project location. - 
The datum of a gauge may be a recognized datum, such as NGVD, a local datum related to project or 
research activities, or an arbitrary datum selected for expediency or convenience. Normal practice is 
to select a recognized datum; however, cost may be a determining factor. 

A permanent datum must be maintained so that only one datum for gauge height record is used for the 
life of a data collection station. To maintain a permanent datum at each gauging station requires at 
least two or three reference marks that are independent of the gauge structure. Reference marks are 
independent auxiliary datum references used to verify or reestablish the gauge datum. All gauges 
should be periodically checked by running levels or GPS and by using the reference marks to maintain 
a fixed datum. 



A common datum for all the gauges in the coastal zone would be beneficial. A common datum allows 
for the comparison of data within the project area and throughout the coastal zone. However, this may 
prove to be cost prohibitive or infeasible. Reference marks may use a common datum such as NGVD 
but will contain different adjustments to the datum. 

The costs to establish a datum for a water-level gauge has not been included in the cost of the gauge 
presented in this report. Costs will vary depending on the location of the gauge. A baseline of levels 
has been established by the U.S. Army Corps of Engineers (USACE) along the Mississippi River into 
Southwest Pass. Levels have also been run for the Lower Atchafalaya River. To tie into these 
baselines may be expensive; the cost of the Mississippi River levels was $40,000 for 20 miles of 
levels. GPS has been used in the Lake Verret-Atchafalaya area very successfully. The field work and 
post processing costs were approximately $26,000. More than 10 gauge datums were verified with the 
GPS method; the cost per gauge is therefore reasonable. In using GPS, consideration should be given 
to grouping gauges in a geographical area to reduce costs. 

Ongoing Programs 

The USACE has a gauging program to evaluate the effectiveness of their projects. The gauges are 
located predominantly along rivers, channels, and bayous. The networks, type of gauge, and 
parameters measured were designed for projects such as navigation, flood control, and water supply. 
Because many of the gauges are continuous recording or realtime, they can provide valuable 
information for the CWPPRA projects in the vicinity. Use of USACE gauges can minimize the cost 
o the CWPPRA monitoring program. 

The USACE also installs gauges for data collection during the design phase of their projects. 
Although the data collection is short term and often uses an arbitrary datum, it can provide information 
on pre-project conditions in the coastal zone. 

The USACE and U.S. Geological Survey (USGS) have a cooperative stream-gauging program with 
many gauges in the coastal zone. Again, the gauges are located predominantly along rivers, channels, 
and bayous and were installed mainly for flood control purposes. 

The USGS and the Louisiana Department of Natural Resources have a cooperative program to monitor 
state wetland restoration projects in the coastal zone. The collection of stage, precipitation, salinity, 
wind speed and direction, and velocity data are primarily in realtime. - 
The U.S. Fish and Wildlife Service has installed some gauges in several of their refuge areas to 
monitor water levels, salinity, and tidal characteristics. The gauges collect realtime data. 

The National Ocean Survey and the National Geodetic Survey have placed tide recorders and related 
equipment in the coastal zone. Data from these equipment are available to establish base conditions in 
some projects locations. 

Data protocols are usually in ASCII format or are convertible to ASCD[. The use of these data will 
minimize costs to establish base conditions and monitor project hydrology. 



VI. METHODOLOGY 

Precipitation 

Precipitation is measured on the basis of the vertical depth of water that would accumulate on a level 
surface if the precipitation remained where it fell. Recording precipitation gauges are recommended 
when continuous records of precipitation are required. The tipping bucket continuous recording gauge 
is used with Handar equipment for realtime transmission Other recording gauges include the 
weighing type gauge and the float type gauge. Precipitation is accrued on an hourly or more frequent 
basis until the gauge is reset. Standard rain gauges are used when continuous records are not required. 
These gauges need to be read daily and emptied. Precipitation is reported on a daily basis. The units 
of measure for precipitation data are generally inches. 

Precipitation measurements are subject to various errors. Individually, the errors are small but 
cumulatively they could be significant. Errors are smaller for standard rain gauges than recording 
gauges. In rainfall of 5-6 inches per hour, the bucket of a tipping bucket gauge tips every 6-7 
seconds. About 0.3 seconds is required to complete the tip, during which some water is still pouring 
into the already filled compartment. The resulting recorded rate may be 5 percent too low; however, 
the water is all caught in the gauge reservoir and can be measured independently of the recorder. The 
difference can be prorated through the period of excessive rainfall. The most serious error is  the 
deficiency of measurements caused by wind; consequently, wind shields are recommended to reduce 
the error. 

Methodology recommended for a project will depend on the uses for which the precipitation data are 
intended and the site at which the gauge will be located. Where accumulated volume of overland flow 
is of interest, the depth of rainfall measured by standard rain gauges should be adequate if the site is 
accessible on a daily basis. Recording precipitation gauges reduce the need for daily visits and can be 
serviced during the project site visits. Recording gauges also provide hourly or more frequent data. 
The use of tipping bucket gauges takes advantage of the Handar equipment used to transmit other 
hydrologic variables in realtime. For high priority projects, the standard protocol recommended is the 
use of tipping bucket gauges at water level or water quality sampling sites. This practice allows for 
continuous data collection and realtime transmission The cost of a Handar 444a tipping bucket rain 
gauge is low, about $800. Installation costs are included in the cost of installing the other equipment. 
Data of good quality can be obtained by establishing a system of quality control that includes not only 
periodic inspection of stations and maintenance or repair of equipment, but p r e l i m i ~ ~ ~  checking of 
data by internal consistency checks. Maintenance costs should be no more than $500 per y e w  
including analysis of the data for quality control. 

Precipitation should be recorded continuously by using the same recording periods as the National 
Weather Service. Hourly incremental precipitation data can be determined from the data collected. 
Monthly and annual totals can be computed from the data with adjustments for periods of high 
intensity. 

The uses for which the precipitation data are intended should determine network density. A relatively 
sparse network of stations would suffice for determining annual averages over large areas. In general, 
sampling errors, in terms of depth, tend to increase with increasing areal mean precipitation and 
decrease with increasing network density, duration of precipitation, and size of area. Average errors 



tend to be greater for summer than for winter precipitation because of the greater spatial variabiity. 
The minimum density of precipitation network recommended for general hydrometeorological purposes 
for flat regions of tropical zones is 230-350 mi2 per station. 

For lower priority projects, records from nearby precipitation stations may be sufficient. Gauges 
should be added, if necessary, to achieve a good spatial density. The cost to purchase and install a 
recording rain gauge is approximately $1,400 with maintenance costs around $1,000. Tipping bucket 
gauges can also be installed at existing realtime stage recording sites; the cost to purchase and install 
this equipment is approximately $800 for the gauge and $1,000 to install. Maintenance costs should 
be no more than $500 per year but will include some analysis of the data for quality control. 

Evaporation 

The pan is the most widely used evaporation instrument. The operation of a pan station is relatively 
inexpensive and should provide good estimates of annual evaporation. Water levels in the pan are 
measured, and the evaporation, in inches, is computed as the difference between observed levels, 
adjusted for any precipitation recorded. Three types of exposures are employed for pan installation: 
sunken, floating, and surface. Burying the pan tends to eliminate boundary effects such as radiation 
on the side walls and heat exchange between the atmosphere and the pan, but causes observational 
problems. 

In the coastal zone, there are currently no evaporation pans from which evaporation rates can be 
determined. For projects where precipitation and evaporation are high priorities, one evaporation pan 
should be installed in the hydrologic basin along with a precipitation gauge for continuous data 
collection and realtime transmission. Purchase costs will be approximately $800 for the pan. 
Installation and maintenance costs will be included in the cost of the precipitation gauge. 

Evaporation should be recorded continuously by using the same recording periods as the National 
Weather Service. Annual, seasonal, and monthly evaporation rates can be determined from the data 
collected. One evaporation pan per hydrologic basin should be sufficient spatial density. 

Wind Speed and Direction 

Wind speed is measured with anemometers. Both cup and propeller anemometers are commonly used. 
A wind vane measures the direction from which the wind is blowing. Surface winds are generally 
reported in miles per hour, meters per second, or knots. Surface wind directions are generally reported 
in degrees to the nearest 10 degrees. 

Reported wind speed above 3 kn is nominally accurate to plus or minus 1.5 kn under steady-state 
conditions. Wind vanes are constructed to indicate direction within plus or minus 5 degrees. 

Ideally, surface-wind sensing equipment should be placed 20 ft above the ground on a freely exposed 
tower over terrain that is relatively level and free from obstructions to wind flow. 

For high-priority projects, the standard protocol recommended is to use automatic wind-speed and 
direction equipment linked to the Handar communication equipment for realtime data collection. 
Wind-speed and direction equipment would be installed at each water level and water quality data 



collection station with a data collection platform. The advantages are continuous realtime collection of 
data and reduced maintenance costs of on-site equipment. This protocol is really the only effective 
way to measure data of this type. Cost to purchase the equipment is about $600. Installation costs are 
included in the cost for a water-level or water-quality gauge. Maintenance of wind equipment should 
be performed at specified intervals to ensure continuity of data to prevent malfunctions. Maintenance 
costs should be no more than $500 per year. Maintenance costs include some analysis of the data for 
quality control. 

The recommended frequency for wind-speed and direction data collection is continuous. In many 
cases, the dynamics of the wind data may be more important than the actual data. The same reporting 
periods at the National Weather Service--hourly, daily and monthly summations--should be adopted. 

Spatial distribution of wind-speed and direction equipment will be dependent on the use of the data 
collected and the complexity of the project area. As data collection efforts move east across the 
coastal zone, wind data become more important. Wind gauges are important in the Barataria Bay, 
Breton Sound, Atchafalaya floodway, and Lake Pontchartrain hydrologic basins. Wind gauges should 
be distributed closer than a 50-mi radius in these basins because large-scale wind cells and circulation 
patterns develop in them. Wind gauges become less important in the Terrebonne and Teche-Vermilion 
river basins, and are generally not important in the Mermentau and Calcasieu-Sabine river basins. 
Because land breezes are different from sea breezes, data at airports should be only cautiously used in 
the coastal zone. Fewer wind gauges are needed if the data are to be used in conjunction with a wind- 
field model. 

Where data collection is a lower priority, continuous records from a second site within a 40-mi radius 
are sufficient if this second site has similar hydrologic and.hydraulic characteristics. Wind-speed and 
direction gauges should be installed at existing realtime stage recording sites to achieve a good spatial 
distribution. The purchase and installation costs at each site are approximately $600 to purchase and 
$500 to install, but installation costs will be lower where precipitation gauges are also installed. 
Maintenance costs should be no more than $500 per year, including analysis of the data for quality 
control. Purchase and installation of recording wind gauges without realtime capabilities should cost 
approximately $3,600. Maintenance costs should be no more than $1,000 per year. 

Water Level 

Stage is a measure of water-level surface in a body of water. Stage can be measured discretely or 
continuously over a period of time. Depending on the measurement device, accuracy limitatiorls will 
range from 0.01 to 0.1 ft. 

Stage measurements can be made by using several different devices. A staff gauge is the simplest of 
stage measurement devices. Water-level measurements are made by visual inspection of a vertical 
graduated staff. Water-level measurements can also be measured with a continuous stage recorder. 
The water levels are determined by using a tape-float system or pressure transducer. Readings are 
recorded on a regular time interval on digital recorders, graphic recorders, or electmnic data recorders. 
Electronic data recorden are devices such as basic data recorders where the stage values are stored in 
memory and downloaded into a computer during field inspections or into data collection platforms that 
transmit the data via satellite, radio, or telephone on a realtime basis. 



Stage recorders can be temporary or built to last over a long period of time and under various 
environmental and climatological conditions. Cost can range from $200 for a staff gauge to $20,000 
for some data collection platforms. Some of this equipment can be rented. 

Where cost is not a major issue and where water-level data are a high priority variable data collection 
platforms are recommended as the standard protocol. Data collection platforms have a high equipment 
and installation cost for the stage recorders but reduce the cost of collecting other variables such as 
water temperature, dissolved oxygen, and precipitation because the equipment that measures the other 
variables can also use the data collection platform. Data collection platforms reduce maintenance 
costs; maintenance personnel can see when a gauge is not functioning properly and can perform 
maintenance on a less frequent basis than without the data collection platform. Because maintenance 
is performed immediately rather than on a scheduled basis, periods of bad or missing data are reduced. 
Equipment costs will be $5,000 and installation costs $3,000. Maintenance costs will range from 
$3,000 to $6,000 per year ($5,000 will be used for estimating purposes), including analysis of the data 
for quality controL 
The measurement of stage over time can be from one reading at a site to whatever interval is required, 
such as daily, hourly, or less over a determined period. 

Measurement of stage at one location can be compared to other water levels within a certain range of 
the gauge in common hydrologic areas. Spatial distribution of water level gauges yill depend on the 
project type and the hydrologic characteristics of the project area 

At many project areas, existing stage recorders or realtime data collection platforms in the vicinity will 
suffice. At some locations, an observer may be hired to daily record stage from a staff gauge; a paid 
observer usually receives about $365 per year. Purchase and installation of the staff gauge would be 
about $1,100, with annual maintenance costs about $500 per year. Some sites can be monitored 
continuously for a short time, i.e., 30 to 180 days to determine the relationship of stage at the project 
to a nearby permanent location. Other sites can have a staff gauge installed, which would be read 
during the site visits. Purchase and installation would be approximately $1,100. These protocols are 
best suited for projects where collection of water-level data is a low priority. 

There will be some projects where the level of the water is not as important as the forces of the waves 
and littoral transport. Directional wave gauges may be necessary to determine these forces. Wave 
gauges are placed in deep and shallow water near the area of interest. Data are gathered for a 2-3 year 
period and used to develop a wave model. The wave model predicts the near-shore wave climate 
based on the deep water wave gauge data. The model then replaces the shallow water gauges. Wave 
gauges cost about $20,000 each. Installation and maintenance costs are similar to the realtime data 
collection platforms. 

The National Oceanic and Atmospheric Administration (NOAA) has several wave gauging stations in 
the Gulf of Mexico as do many of the oil companies. Use of these gauging stations may be more 
reliable and less expensive than installing additional deep water gauges. 

Bathymetric surveying is the measurement of depths of water bodies. Bathymetry is generally 
measured from a boat by using positioning equipment and a fathometer. Range lines are laid out to be 
surveyed on a routine basis. Positioning is usually recorded in x-y coordinates; depth is recorded in 



feet. Data can be recorded electronically and even transmitted over telephone hookups. 

Costs for bathymetxy data collection will vary according to the size of the area to be surveyed and the 
depth of water. Some shallower water bodies may have to be surveyed by using topographic land 
surveying techniques. Costs will also depend on desired survey accuracy. Costs for a bathymetric 
survey have been included in the costs for a topographic survey because most of the project sites will 
probably require a combination of the two types. 

For projects where this variable is a high priority, bathymetry should be measured once before project 
implementation and at least once during each 3-year reporting period. Frequency, methodology, and 
survey coverage willwillbe project and priority dependent. Spot elevations should be taken annually in 
conjunction with aerial photography to provide supplemental information. 

Topographic surveying is the measurement of the elevation of land. Topographic surveys can be taken 
by using three different methods. (1) A surveyor can "walk" an area, recording horizontal location and 
vertical elevation. A survey that uses the water surface as a base and measures elevations with a rod 
is less expensive than a survey that uses positioning equipment and a fathometer. The accuracy of 
such a survey is about 0.5-1.0 ft. (2) Sweying with GPS equipment should be used when some error 
in measurement is acceptable. With GPS equipment, the use of range lines to determine lacation is 
unnecessary. Data can be recorded electronically. (3) Conventional equipment is used when 
horizontal and vertical accuracy is critical. Range lines are laid out to be surveyed on a routine basis. 
Positioning is usually recorded in x-y coordinates; depth is recorded in feet. 

Costs for topographic surveying will vary according to the size of the area to be surveyed, its 
accessibility, and the ground conditions. Survey costs can range from $5,000-$10,000 per square mile 
for a "rod" survey or GPS type survey, to $30,000-$60,000 per square mile for a conventional survey. 
Depending on the project area characteristics and the presence of permanent bench marks, these costs 
could be double or higher. 

For projects where the magnitude of yearly accretion on an existing wetland is measured in 
millimeters, traditional topographic surveying techniques are not suitable. Three different methods can 
be used to measure accretion of this type. First of all, soil cores can be taken to determine mineral 
contents. Generally, the presence of minerals in an organic layer indicate accretion. Second, direct 
measurement can be made by using feldspar marker horizons at intervals from the edge of 
streambanks Soil cores are taken to measure accretion. Problems can arise with this method if the 
existing surface is porous and spongy; the feldspar can diffuse through a zone for several centimeters. 
A third method is the use of experimental sediment trapping devices. Problems can arise with animals 
digging in the vicinity of the traps and throwing additional sediment into the traps. All three methods 
were used in a recently completed monitoring program for a small-scale freshwater diversion project 
on the Mississippi River. This type of topographic monitoring would also be suitable for a vegetative 
planting, marsh management, sediment trapping, and hydrologic restoration projects. Costs for the 
materials and evaluation of the cores should be less than $1,000 per year. During the site visits, cores 
could be taken and sediment traps emptied. 

For projects such as sediment diversion, banier island restoration, dredged material, and shoreline 
protection, where this variable is a high priority, topographic surveys should be taken once before 



project implementation and at least once during the 3-year reporting period. Frequency, methodology, 
and survey coverage will be project and priority dependent. Spot elevations should be taken annually 
in conjunction with aerial photography to provide supplemental information For the other project 
types, measuring accretion by using soil cores, feldspar marker horizons, and sediment trapping 
devices is recommended 

salinity 

Salinity is a measure of dissolved mineral in sea water in units of parts per thousand. Salinity is 
typically measured by using electric resistance meters. 

Water samples can be collected on a regular basis and analyzed for some projects. Recording salinity 
or conductivity meters can be installed on those projects needing frequent salinity data. 

There are water-level gauges such as the Endeco 1159 that also measure temperature and salinity in 
addition to stage. Hydrolab H,O equipment is another gauge that measures all three variables. Both 
can be used with data collection platforms. Costs for the equipment vary between $8,700 and 
$10,500. Maintenance costs should be around $2,000 per year. Where water level, salinity, and water 
temperature are high priorities, this is the recommended standard protocoL The advantages are the 
ability to acquire realtime data in hourly increments. The disadvantage is mainly in the cost of the 
equipment. In fresh and intermediate marshes, salinity levels in the growing season, from March 
through November, are important. In the interests of cost, monitoring could be realtime during the 
growing season and monthly for the remainder of the year. 

Where salinity is a lower priority, monthly collection is recommended in conjunction with site visits. 
Salinity can be measured during the site visits by using a field instrument such as a YSI 3800, which 
measures water temperature, salinity, and dissolved oxygen, among other things. The cost of this 
equipment is about $5,000. Existing data collection platform equipment can also be upgraded to 
measure and record salinity. Purchase and installation costs will be about $3,100. Maintenance costs 
should be no more than $500. Further information on methodology, recommended protocol, cost, and 
frequency of data collection can be found in the water quality monitoring subgroup repoR 

Discharge, Velocity, and Direction 

Discharge is the measurement of volume of water passing a given point within a given period of time. 
Units of measurement for discharge are typically cubic feet per second. - 
To determine discharge, a measurement of velocity and cross-sectional area is necessary. Velocities 
are usually measured with mechanical velocity meters, electromagnetic velocity meters, and acoustical 
velocity meters. Some of these meters can measure only in one direction, while some can measure bi- 
direction, and others in any direction. The measurement of area is made with physical sounding of 
depth or by using electronic depth finders. 

Discharge measurements are instantaneous measurements, that is, measured at one point in time. 
Some projects require that the discharge rate be known over a period of time. Typically, discharge 
over a period of time is determined by using a stage-discharge relationship. A series of discharge 
measurements is made at different stage elevations and a relationship between stage and discharge is 
determined. Unfortunately, this stagedischarge relationship does not apply to tide-affected areas. 



Another method to determine continuous discharge is to measure continuous velocity and to develop a 
relationship between velocity and discharge. 

Discharge measurements are typically made from bridges, boats, or even by wading the channel. 
Discharge measurements typically cost around $800 for 20 measurements in small channels. Costs 
will vary depending on site location and hydrologic conditions. 

Some projects need only velocity and direction measurements to determine the movement of water 
instead of the volume of water moved. Velocity and direction measurements can also be used to 
monitor the tidal inflow and outflow through gaps and openings in the barrier islands. Tides can 
transport sediments iilto and out of the banier island area. Velocity and direction recorders that 
interface with the data collection platforms are available. This equipment costs around $5,100. 
Installation costs are around $500. Maintenance costs are approximately $4,000. Maintenance costs 
include the cost to compute discharge. 

The standard protocol for data collection will vary with project type and location For example, large 
scale uncontrolled diversions will require discharge measurements to be taken from a boat on a routine 
basis. Conventional measurements should be taken where cross-sectional geometry fluctuates and 
where the relation between velocity and discharge will vary over time. Velocity and direction 
measurements can be taken where the cross section does not appreciably change over time and where 
the direction of flow is more important than the volume of flow. Frequency and spatial distribution of 
discharge measurements will also be project dependent. Discharge measurements could be taken 
during the project visits. 

Suspended Sediment 

Sediment is solid material that originates mostly from disintegrated rocks and is transported by, 
suspended in, or deposited from water. It includes chemical and biochemical precipitates and 
decomposed organic material such as humus. Suspended sediment is the sediment that at any time is 
maintained in suspension by the upward components of turbulent cunents or that exists in suspension 
as colloid. Suspended sediment is expressed in parts per million @pm) or milligrams of dry sediment 
per liter of water sediment mixture (mg~L). 

Suspended sediment samples can be collected in several ways. In moving water, samples can be 
collected by using a number of different types of point samplers. Samples are collected at different 
points in a vertical profile and combined for analysis or analyzed individually. Suspended sediment 
samples can be collected in low velocities with wide-mouth samplers. Suspended sediment samples 
can also be collected by using a pump system to collect the sample. Automatic samplers are also 
available to provide unattended sampling at the frequency desired. Sediment sample costs will vary 
depending on the number of samples taken. A typical sampling program would cost about $1,800 for 
data collection and lab analysis of around 20 stations on small channels. A DH59 sampler costs about 
$500. Additional information is provided in the water quality monitoring subgroup report. 

Where sediment sampling is a high priority, channel measurements taken with a point sampler should 
be made or an automatic sampler should be installed. Channel measurements generally require a 
discharge or velocity measurement for correlation. Automatic samplers require implementation of a 
good quality control system that includes routine visits for maintenance. The frequency of 
measurements will be project and site dependent. Sampling should be performed a minimum of six 



times per year. Sampling could be done during the site visits. 

Groundwater 

Probably the easiest technique to measure groundwater is to install a shallow piezometer at the same 
time soil cores are initially taken. The piezometer would be slotted PVC and would need some type 
of fine-gravel pack to minimize siltation, an upper casing, and a protective cap. Height of 
groundwater could be measured by using a simple ruler from the top of the casing during site visits, or 
any other data collection event. 

Piezometers monitor groundwater are relatively inexpensive; they cost a few hundred dollars each 
Piemmeter monitoring could be done during site visits or when personnel are in the field for other 
monitoring. 

Piemmeters can probably be installed at a cost of a $200 to $400 each Actual monitoring costs will 
be minimal since the monitoring will occur during other visits to the project area and take only a few 
minutes. Data collation and analysis will also be minimal. Estimated costs are $5 for collection and 
$10 for collation, quality control, and analysis per piezometer. 

Soil Salinity 

Soil salinities can be measured by extracting interstitial water from a surface sediment sample by 
centrifuge. In many cases, freezing and defrosting a segment of sediment will disrupt sediment 
particle structure and allow settling. Separation of interstitial water can then be measured by a 
conductivity probe. Titration is accurate, but time consuming and therefore expensive in terms of 
labor. A refractometer is quick and inexpensive, but measurements are only accurate to approximately 
1 PPt- 

Soil salinities change slowly, and variation will be dampened compared to variation in salinity of the 
overlying water, which will change with tidal cycle as well as wind direction, seasonal changes to 
freshwater input, and climatic cycles. Thus soil salinities can be measured monthly for projects that 
rank this data collection a high priority, at least within the season when projects are most likely to 
affect salinity. For example, freshwater diversions are typically operated seasonally when fresh water 
is available and when biota are most sensitive to high salinity. When soil salinity monitoring is a 
medium priority, monitoring should be done monthly during times when projects are most likely to 
affect soil salinity. With those project types where soil salinity monitoring is a low priority, 
monitoring may be done infrequently or not at all. 

- 
Soil salinity samples can be collected with the soil-sediment sampling equipment and therefore will 
have no costs for initial sampling. Costs for analysis are unknown at this time. If annual soil samples 
are not collected, annual surface samples to determine soil salinity will cost about $10 to collect, 
assuming they are collected during some other monitoring event or a project visit. 

If soil salinity sampling is coordinated with soil-sediment sampling, no additional equipment expense 
should be incurred. Cost of a conductivity probe for measuring salinity (e.g., a YSI 3800) is about 
$5,000. 



VII. HYDROLOGIC DATA COLLECI'ION 

Types of Projects Needing Hydrologic Monitoring 

The monitoring work group has identified nine types of projects for which we are to develop 
hydrologic monitoring requirements. The types of projects are listed in Table 5 along with the priority 
of need for hydrologic monitoring. The priorities correspond to the four purposes of hydrologic 
monitoring discussed in the introduction of this report. 

Table 5. Priority consensus of hydrologic monitoring projects. 

Project type Priority consensus 

Freshwater diversion 
Sediment diversion 
Marsh management 
Hydrologic restoration 
Dredged material 
Shoreline protection 
Barrier island 

restoration 
Vegetative plantings 
Sediment and nutrient 

trapping 

The hydrologic monitoring subgroup has further prioritized monitoring of variables within each 
project. Priorities agreed upon by subgroup members along with estimated costs are shown in 
Table 6. 





VIII. HISTORICAL DATA 

A table showing inventory of current and discontinued hydrologic data collection stations in Louisiana 
is on file with the monitoring work group. Equipment type varies, depending on location and the 
frequency of collection. Generally, realtime gauges use Handar GOES equipment. Water-level gauges 
may be electronic continuous recorders, strip charts, or bubbler gauges. Daily water levels are usually 
read from a staff gauge. Daily temperature and chloride data are from paid observers. Discharge 
measurements and sediment samples are taken 3-4 times per week to monthly from a boat; daily 
discharge and sediment loads are computed from rating curves. Lark rain gauges are used for hourly 
and daily rainfall records; standard rain gauges are used for daily records. 

Maps showing the network of current hydrologic data collection stations in the Louisiana coastal zone, 
which can be incorporated into the hydrologic monitoring program are available from USACE. 

Some of the realtime water-level stations can be upgraded with precipitation, salinity, water quality, 
velocity, and wind gauges. The cost to add a rain gauge is about $800 for the equipment, $1,000 for 
installation, and $500 per year for maintenance. Adding a wind-speed and direction gauge wiU cost 
around $600 for equipment, $1,000 for installation, and $500 per year for maintenance. A salinity 
upgrade will cost about $2,600 for equipment, $1,000 for installation, and $2,000 per year for 
maintenance. Temperature will also be measured with this equipment. The cost to add a velocity and 
direction gauge is about $5,000 for equipment, $1,000 for installation, and $1,000 per year for 
maintenance. Computing discharge from the velocity gauge will add about $3,000 per year to the 
annual maintenance costs for periodic discharge measurements and the computation of discharge. 
Adding water-quality probes, to determine aspects such as dissolved oxygen, would cost at least 
$5,000 for equipment, $1,000 for installation, and $3,000-$10,000 per year maintenance. All 
maintenance costs include analysis of data for quality control. Costs will vary on location and 
accessibility. Costs do not include replacement costs in the event of vandalism or theft. 
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IV. INTRODUCTION 

Continued vertical development of marsh soils is critical to their survival in coastal Louisiana. 
Subsidence is recognized as one of the major processes causing coastal erosion and wetland loss. 
Subsidence of Mississippi deltaic plain and chenier plain sediments, combined with eustatic sea-level 
rise, has resulted in relative sea-level rise rates of over 1 cmlyear in the delta plain and approximately 
0.6 cmlyear in the chenier plain (Penland and Ramsey 1990). If coastal marshes cannot increase 
surface elevation at the same rate as relative sea-level rise, marsh soils will become increasingly 
waterlogged. Chemical changes in the marsh soil resulting from such waterlogging can cause reduced 
growth and even die-back in wetland vegetation in both saline and fresh Louisiana coastal marshes 
(Koch et al. 1990). Insufficient accretion of the marsh surface to keep pace with relative sea-level rise 
is frequently termed a "sedimentation deficit." 

The processes that contribute to accretion of the marsh surface can be summarized as follows: 

NVA = [Deposition on the marsh surface + belowground plant production] - 
[erosion from the marsh surface + belowground decomposition]. 
where NVA is net vertical accretion of the marsh surface. The processes that contribute to subsidence 
include geosynclinal downwarping, compaction of Pleistocene and Tertiary sediments, compaction of 
Holocene deposits, localized consolidation, tectonic activity, and fluid withdrawals. Consequently, the 
impact of projects implemented under the Coastal Wetlands Planning, Protection, and Restoration Act 
on marsh accretion and soil development can be dramatic in terms of their effect on depositional and 
erosional processes at the marsh surface and the production and decomposition of organic material 
within the soil, but rarely will the projects be able to impact the underlying causes of subsidence. 
However, the type of sediments composing the marsh soils, their grain size, and their chemical 
characteristics affect long-term stabiity, and these factors might also be impacted by projects aimed at 
marsh restoration. Therefore, we propose a monitoring plan that includes a broad spectrum of soil 
variables. 

It is important to recognize that even if the stated goals of a particular project are achieved, there may 
be unintentional or indirect alterations to marsh ecosystem function that can have detrimental 
cumulative impacts on the ecosystem. Consequently, to fully evaluate the project it is necessary to 
monitor marsh soil variables other than those directly impacted by the project. Because of the delicate 
balance between marsh accretion and relative sea-level rise, it is important to monitor accretion in 
areas where accretionary processes are directly or indirectly impacted by the project, even if enhanced 
accretion is only a secondary goal for the project. For example, the stated goal of a marsh - 
management project might be to increase vegetation growth, and this increased productivity may either 
increase or decrease net vertical accretion via its effect on organic accumulation, depending upon 
concomitant alterations in decomposition (see mass balance equation above). Monitoring of changes 
in soil type can also indicate the impact of vegetative or hydrologic changes on the stability and 
fertility of the soil substrate. 

Some projects proposed for funding by CWPPRA do not involve the manipulation of marsh processes 
but seek instead to create marsh in areas where it does not now exist (e.g., projects on the beneficial 
use of dredged spoil or the back barrier marsh component of barrier island restoration). These projects 
aim to create marsh that functions naturally and can become self-sustaining in the long term. Given 
that these projects are developed in a subsiding coastal environment, natural accretionary processes 



(involving the accumulation of both organic and inorganic material) must occur or the marshes will be 
gradually submerged and the vegetation subjected to waterlogging. In addition, an important aspect of 
marsh creation is the development of soil properties. The newly created marsh soil must attain 
adequate hydrologic function to prevent waterlogging andlor the accumulation of toxics while 
providing the necessary nutrients for vegetative growth. 

In those projects that aim to stimulate accretionary processes or recreate natural marsh development 
processes, e.g., sediment diversions, monitoring of marsh vertical accretion and changing soil 
properties is essential to assessing the success of the project, On the basis of this assessment of the 
need for monitoring of soil development and accretionary processes in a variety of types of project, the 
proposed W P R A  projects can be classified as follows: 

Class A. Those that aim to create new marsh by artificial means (e.g., use of dredged spoil) 
but do not manipulate marsh processes, and where subsequent accretion and soil development 
are essential for the longevity of the project. 

Class B. Those in which the manipulation of accretionary processes is a minor or secondary 
aim of the project, but where indirect affects on accretion and changes in soil type might 
occur (e.g., freshwater diversion, marsh management). 

Class C. Those that specifically aim to enhance accretionary processes in existing marsh or 
to create new viable marsh by the manipulation of existing processes (e.g., sediment 
diversion, crevasse splays). 

In addition, the variables to be measured during monitoring have been ranked according to project type 
and their importance in assessing project goals. 

V. GENERAL DISCUSSION 

Rationale of Variables 

The marsh soil is a result of the cumulative effect of marsh building processes that include the 
production, transport, and decomposition of organic matter and net influx of inorganic sediments. 
Depending upon the rate of soil development or marsh accretion, the soil can represent the cumulative 
impacts of these processes over years or decades. Consequently, monitoring changes in soil variables 
after project implementation can provide two types of information regarding the success of CWPPRA 
restoration projects: - 

(1) documentation of changes in soil composition, stabiity, structure or development that occur as 
a direct or indirect result of the project. 

Variables: Organic matter 
Bulk density 
Water content 
Grain size 
Soil redox 
Soil nutrients 
Soil contaminants (trace metals, synthetic organics, etc.) 



(2) documentation of continued development or accretion of the marsh soil that allow for the long- 
term survival of the marsh in the face of subsidence, sea-level rise, physical erosion, etc. 

Variables: Soil vertical accretion 
Subsidence 
Soil erosion and creation (change in spatial extent) 

Relationship to Ongoing Programs 

1. The U.S. Soil Conservation Service has produced soil surveys of all coastal Louisiana parishes. 
These surveys can provide data about specific soil types and their distribution. General 
infoxmation is available concerning such soil variables as percentage of clay, percentage of organic 
matter, permeability, and moist bulk density. This information can provide a regional context for 
soil evaluations and may be of value to those responsible for the design and implementation of 
projects (e.g., levee construction for marsh management projects). The data bases used for soil 
characterization include specific measurements of soil physical variables and also pH, 
exchangeable cations, exchangeable aluminum, phosphorous, and particle size, and are available 
through Wayne Hudnall, Agronomy Department, Louisiana State University, for all Louisiana 
parishes for which soil surveys have been conducted since 1975. 

2. Much of the existing data collection and monitoring efforts that concern soils and sediments are 
project specific. They include monitoring of individual marsh management plans and scientific 
research projects designed to either resolve particular management issues or increase understanding 
of marsh system function. The U.S. Geological Survey is presently participating in two such 
initiatives. The first involves detailed examination of the physical processes of wetland loss and 
includes measures of marsh soil bulk density, organic matter content and accretion, as well as field 
and modeling studies of the movements of freshwater and sediments through marsh areas. The 
second examines the impact of marsh management on marsh accretion and sedimentation and is 
being conducted in cooperation with the U.S. Fish and Wildlife Service. The project uses various 
approaches to the measurement of sediment deposition and marsh accretion and compares 
experimental marsh management areas, which are being actively managed, with control areas. 

Such studies, and the sampling strategies they develop, can provide data to be used as part of a 
plan to evaluate the success of CWPPRA projects, especially where they provide information on 
regional patterns or the character of various marsh types. An example of this use of existing 
infoxmation is in the evaluation of subsidence. The framework geology of an area is partiCUhrly 
important in determining its subsidence potential, and existing studies have identified broad 
differences in subsidence between the chenier plain and the deltaic plain, as well as more localized 
variations within hydrologic basins. Because of the purpose for which the data was originally 
collected, it may not be sufficiently specific to be used in the evaluation of individual projects. 
Other sources that can indicate subsidence potential (e.g., fault maps) may be available in a more 
detailed form. Such issues are reflected in the priority that individual variables are assigned in the 
monitoring matrix (Table 7). 



Table 7. Monitoring matrix. 

Class Accretion Subsidence Organic Bulk Water Grain Soil Erosion1 Emsionl 
matter density content size redox creation creation 

large scale small scale 
(mapping) .. 

Freshwater B* 2, l ak  2 1 1 1 3 2 3 NIA 
diversion 

Sediment C 1 1 1 1 1 1 2 1 NIA 
diversion 

Marsh B 1 2 1 1 1 4 1 3 NIA 
Management 

Dredged A 1 2 1 1 1 3 2 NIA lD, 4Md 
material 

Barrier island A 1 3 3 3 3 2 4 NIA 1 
restoration 

Shoreline B 2, 3c 4 3 3 3 3c 4 NIA 1 
protection * 

4 Vegetative B 2 4 2 2 2 3 2 NIA 1 
plantings 

Sediment and C 1 1 Basin 1 1 1 2 3 NIA 1 
nutrient trapping 

Hydrologic B 1 2 2 2 2 3,2d 2 3 2 e 
restoration 

'A - Create new marsh by artificial means, not manipulate processes. 
B - Manipulation of SOU processes is a minor aim of proJect but Impact on sol1 occurs. 
C - Project alms to enhance accretionary processes o r  create new marsh using natural processes 

bl - Primary objective ca - depending on the scale of monitoring for vegetative vlgorlgmwth 
2 - Secondary objeclive b - higher priority of no previous information on SOU quality available 
3 - Tertiary objective - long term evaluatjon c - higher priority lf marsh creation Is expected 
4 - Lowest priority - long term evaluation d - if riverhe sediment transport paths are affected 

e - small scale monitoring required if marsh creation Is expected 
dD - lmporfsnce a t  design stage 
M - importance for monitoring 
Basin - basin scale subsidence information only 



3. The cost effectiveness of CWPPRA monitoring versus the use of existing data collection 
programs depends upon a variety of factors. If certain State or Federal agencies presently have 
personnel involved in data collection in the coastal zone, it may be appropriate, and cost 
effective, to incorporate them into a CWPPRA monitoring plan. However, the specific 
variables and the experimental design for CWPPRA monitoring should be detemined 
independently of these programs in order to provide data that can be used in a statistically 
valid evaluation of the CWPPRA projects. Where these data collection efforts coincide with 
ongoing efforts, interagency cooperation is encouraged to increase cost effectiveness. If 
outside contractors are to be solicited to conduct monitoring efforts, they should be expected to 
make use of existing efforts and/or logistic support from agencies where appropriate. 

VI. METHODOLOGY 

Variables 

The sediment and soil variables to be included in monitoring plans have been prioritized according to 
their suitability for evaluating the various types of CWPPRA projects (Table 7). The matrix in Table 
7 distinguishes between large-scale and small-scale marsh erosion and creation variables. Large-scale 
monitoring variables are those that can be undertaken by mapping from aerial imagery, while small- 
scale monitoring variables are required where changes at a scale of meters are important to.the project 
and must be determined on the ground. 

Selection of Sampling Sites 

Subsidence is a rapid, highly variable process throughout the Louisiana coastal zone, and all of the 
proposed CWPPRA projects will be constructed within environments experiencing subsidence. The 
rate of subsidence can have a dramatic effect on the success of a project. In projects designed to 
manipulate water and sediments for wetland restoration, the chances of success are greater in areas 
with lower subsidence rates. It is possible that in some areas subsidence rates are so high that the 
likelihood of project success is diminished. Because subsidence is an underlying problem for all 
projects, it is appropriate that it be addressed both at the basin and project specific levels to 
successfully plan for the management of the coastal zone, and for effective evaluation of project 
success. 

To scientifically evaluate the success of projects, effective comparisons must be made between control 
and project areas. Certain criteria should be followed in control area selection: - 
* In projects that impact significant areas of existing vegetated marsh there will probably be 

gradients in marsh topography, soils and accretion between streamside areas, and back-marsh 
areas. Where this is the case, sampling sites should be selected consistently in either or both of 
these zones so that similar environments are being monitored. 

* Differences in soil composition and the relative importance of organic and inorganic accretionary 
processes are also well established between marsh habitat (as defined by salinity and vegetation 
zones). If the project area includes sizeable areas of more than one marsh habitat comparisons 
between control and project areas should be made for each marsh habitat. This is necessary to 
ensure that comparisons are made between like environments. 



* Control and project areas should be comparable in their vegetation (within marsh habitat), 
hydrology, and proximity to sediment sources. The amount of acceptable variability varies 
according to the number of control areas selected (see Experimental Design section). 

* Control and project areas should be comparable in the thickness of the marsh soil. This provides 
the substrate for marsh growth and is the zone where changes resulting from project 
implementation will be identified. Previous studies by the U.S. Soil Consemation Service and 
Louisiana Geological Survey have noted some variations in the depth to the "clay horizon" In 
order to make effective comparisons between control and project areas, variations in the thickness 
of marsh soil must be examined before sampling sites are selected. 

The validity of the comparisons made between project and control areas will depend upon the number 
of replicate samples that are taken. The project and control areas should be divided into marsh 
habitats and at least five replicate sample sites selected randomly within the areas. For instance, if the 
project area includes both brackish and saline marsh habitats and the study is to consider only back 
marsh locations, then five brackish-backmarsh-control, five brackish-backmarsh-project, five 
saline-backmarsh-control, and five saline-backmarsh-project sampling sites should be selected. It is 
necessary to ensure that control and project areas are comparable. If the project area is large, then 
sample size should be increased. It is essential that sampling sites are not chosen for logistic reasons 
but to represent the marsh area being studied. Boardwalks may be necessary to prevent unnecessary 
disturbance in areas where frequent access is necessary. In all cases, sampling on all areas should be 
conducted during as short a period as possible to prevent the confounding effects of unpredictable 
extreme events. 

Marsh accretion and soil development are mediated by marsh hydrology and vegetative growth. If 
monitoring is to be conducted regarding hydrology and vegetation, the understanding of marsh 
function and the impact of the project will be greatly enhanced by coordination of sampling sites and 
frequencies. Indeed, the monitoring of marsh-water levels and vegetation productivity (aboveground 
and belowground), in particular, will enhance the understanding of project impacts gained from the 
monitoring of marsh accretion and soil development. Consequently, the overall monitoring strategy 
should allow for coordination between monitoring protocols. Preferably, the same agency or 
contractor should be responsible for these aspects of the monitoring, or a mechanism for cooperation 
should be established. 

Sampling Design 

The sampling matrix (Table 8) shows three strategies for sampling the different types af projects 
according to the frequency of sampling. The basic monitoring is for Class A projects; more detailed 
monitoring is proposed for Class B projects; and Class C projects require the most intensive 
monitoring as soils and sediments are included in the primary objectives of the projects. In addition, 
for projects where no control sites are available, pre-project monitoring of certain variables is proposed 
to provide baseline data. These are believed to be the minimum requirements necessary to meet the 
mandate of CWPPRA for scientific evaluation of project success. 



Table 8. Sampling matrix. 

Basic class Better class Best class No control 
A B C any class 

Accretion 

Feldspar markers A" S S 

Sediment-erosion 
table 

Radionuclide dating Once only Once only 

Subsidence 

Carbon-14 dating 

GPS 

Extensometers 

Organic matter 
content 

Bulk density 

Water content 

Grain size 

Soil redox 

Erosion/creation 
large scale 

Erosion/creation 
small scale 

Nutrients 

Pollutants 

Once only 

Once only A 

Once only A 

a A = Annual 
S = Seasonal 
C = Continuous 



Methods 

Soil propexties - organic matter content, dry bulk density, water content, grain size 

Core samples should be taken from the marsh for the evaluation of these variables.' The technique 
used for coring the marsh is important because inappropriate techniques can cause compaction of 
marsh sediments and particularly inaccurate measurements of dry bulk density and water content. The 
best method, which works in all marsh habitats (saline through fresh) and with minimum disturbance 
to the marsh surface, is cryogenic coring. This involves the freezing of the marsh onto a copper tube 
and the extraction of a small diameter (5 cm) core without compaction (Knaus and Cahoon 1990). 
The cores can be sliced into 1 cm or larger segments while still frozen. This method is more field 
intensive than other methods involving coring devices, but the frozen cores allow easier laboratory 
analysis for bulk density than other standard practices (e.g., Procedure 4A in U.S. Department of 
Agriculture, Soil Conservation Service 1984). Alternative coring methods usually involve some 
compaction of sediments, which can be critical in the evaluation of soil bulk density. A large-diameter 
(15 cm) core tube can be used to minimize compaction but it usually has to be dug from the substrate 
causing considerable disturbance. Such disturbance is not appropriate in areas that are being 
monitored, i.e., where repeated sampling is required. The core segments should be weighed while wet 
and then oven dried before reweighing. The difference in weights indicates the water content of the 
soil and the weight of the dried segment which, when standardized for the segment volume, provides 
the dry bulk density. Organic matter content can be similarly determined by loss to ignition at 375OC 
for 16 h in a laboratory muffle furnace (or see Procedure 8F in U.S. Department of Agriculture, Soil 
Conservation Service 1984). Size determination of the ashed sediment samples by using a 
combination of sieving and pipette/Coulter Analyzer techniques will provide soil grain size data. 

Cost per sample2: Organic matter content $100 
Dry bulk density $100 
Water content $50 
Grain size $100 

Accretion (Feldspar) 

Feldspar marker horizons should be established at each sampling site. Areas should be at least 
50 cm x 50 cm and the layer of feldspar should be at least 3 mm thick. The increment of soil 
deposited and accumulated above marker horizons should be monitored seasonally. m e  cryogenic 
coring technique should be used to sample the surface soil layers at randomly selected locations and 

The depth to which these variables are measured within the soil and the number of samples taken 
from each core (e.g., 5 cm, 10 cm , 15 cm, etc.) will depend upon the nature of the project, but will be 
consistent between sampling within the project and control areas. 

Costs are very approximate and depend upon who is conducting the sampling and sample processing. 
Estimates were made based upon one agency or contractor conducting the monitoring and taking samples 
for all analyses during the same field trips. Project access costs (for example, if an airboat is required) 
could increase costs. Estimates were based on $100 per day for boat access to project areas. For airboats 
this would increase to $450. 



the increment of accumulation measured to 0.5 mm. Alternative techniques for sampling feldspar 
marker horizons, including the use of thin-walled aluminum-core tubes, which are then frozen and split 
to reveal the feldspar horizon, are not effective in all wetland types. Highly organic soils, such as 
those in fresh to intermediate marshes, are very readily compacted by this technique. Cryogenic 
coring is the optimum, and it provides data in the field rather than requiring additional laboratory 
work. 

Cost per measuremen?: $250 

Accretion (SET) 

The sedimentation erosion table (SET) technique was originally used for measuring small changes in 
elevation on tidal flats in the Netherlands (van Erdt 1985) and is presently being used in marsh surface 
studies in Louisiana and Georgia. A 7.5-cm diameter aluminum pipe is inserted into the marsh surface 
using a vibracore until it will penetrate no further and then trimmed to within 30 cm of the marsh 
surface. The base of this pipe represents a datum against which marsh surface elevation is measured. 
A smaller notched pipe is cemented into the top of the aluminum pipe and this becomes the base for 
the sedimentation table. Bases are permanently located at sites where NVA (net vertical accretion) is 
to be measured. The sedimentation table is placed on the notched pipe during measurement. The 
distance between the table and the marsh surface is measured by using nine thin aluminum rods. 
Small discs at the end of the rods prevent penetration of the sediment surface. Changes in the distance 
between the marsh and the table represent changes in the elevation of the marsh surface. For each 
base the table can be placed in four positions, coinciding with the points of the compass, to give a 
total of 36 measures of marsh elevation for each manipulative plot. 

Cost of set-up: $450 per site 
Cost of measurements: $250 

Accretion (radionuclide dating) 

Z1OPb dating of marsh soils can indicate the long-term ( > 100 years) accretion rate of the marsh 
(DeLaune et al. 1989). The procedure involves coring the marsh surface and partitioning the core into 
vertical segments. The activity of the radionuclides in each segment can be plotted against depth to 
reveal the vertical profile. The slope of the activity profile is proportional to the rate of marsh 
accretion (DeLaune et al. 1989). These analyses should be handled by workers with suitable 
equipment and experience. - 

Cost of analysis: $l,OOO 

Subsidence - basin scale 

Historical tide-gauge trends can be determined by using data from existing long-term gauges operated 
by the National Ocean Service and the U.S. Army Corps of Engineers. In addition, within each basin, 
a systematic vibracore survey should be conducted to determine long-term subsidence by using 
radiocarbon analysis of buried horizons. In addition, GPS benchmarks and extensometers can be used 
to monitor subsidence. Their location should be based on an understanding of the framework geology 

Includes costs for establishing feldspar plots. 



of each basin. Vertical extensometers are used to monitor aquifer compaction caused by withdrawal of 
groundwater. They consist of a well with a casing installed to a chosen depth. A pipe is placed inside 
the casing and anchored to the bottom of the casing. If the formation above the base of the casing 
compacts, the pipe appears to rise above the ground because it is free to move. Nests of three 
extensometers completed at different depths can be used to determine the amount of shallow 
compaction (or subsidence) and how it is vertically distributed. 

Cost per vibracore: $2,000 
Cost per extensometer: $14,000 

Subsidence - project scale 

Tide gauges established within each project (by the hydrology group) should be tied into the existing 
regional network of long-term gauges. Analysis of annual trends in tide-gauge data for long-term 
stations should be continued, with additional establishment of GPS benchmarks and extensometers (see 
above) at each project, which are tied to the basin-scale network. 

Costs: See above. 

Soil redox potential 

Soil redox potential should be measured in situ at 5-cm intervals below the marsh surface by using 
brightened platinum electrodes (Mendelssohn and McKee 1988). The depth to which measurements 
need to be made will depend on the particular project but should be at least 20 cm to coincide with 
samples taken for chemical analyses. 

Cost of profile measurement: $75 

Marsh erosion and creation - large scale 

The methodologies and costs for this type of monitoring fall under the auspices of the habitat mapping 
group. Those types of projects that require this evaluation are indicated in Table 1, and we defer to 
the recommendations of the habitat mapping group regarding the acquisition of these data. 

Marsh erosion and creation - small scale 

Small-scale changes in the position of the marsh edge can be determined by one of two_ techniques: 

(1) Repeated surveys of marker stakes (standard beach survey technique). 
(2) Repeated measures of the position of the marsh margin in relation to a fixed 

point within the marsh (Letzsch and Frey 1980). 

Which technique is most appropriate will depend upon the individual projects, substrate conditions, 
and the rate of expected erosion and progradation. The survey technique provides information on 
marsh morphology and is more accurate but requires experienced personnel for surveying. The 
Letzsch and Frey technique requires the insertion of posts at fixed positions in relation to each other 
and the original marsh edge. Subsequent measurements are made with a tape measure and do not 
require experienced personnel. Costs vary accordingly. 

Cost of measurement: $150-$300 



Soil nutrients and contaminants 

The soil and sediments subgroup identified soil nuaients and contaminants as important variables to be 
monitored. The methodologies and costs for these variables fall under the auspices of the water 
quality subgroup and will not be addressed in this report. 

VII. HISTORICAL DATA 

Very little historical data on soils and sediments issues exist in established data bases. The data 
sources and programs described in the Relationship to Ongoing Programs section all provide some 
degree of historical data. The published scientific literature also contains vast bodies of knowledge 
concerning soils, subsidence, and marsh accretion in Louisiana. This protocol has been developed in 
awareness of these previous studies and builds upon that information A review of this literature was 
considered beyond the purview of this subgroup. 
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IV. INTRODUrnON - 

The vegetative health monitoring subgroup of the CWPPRA Monitoring Work Group was tasked to 
develop vegetative protocols and analyses required to determine the degree of success of the various 
types of projects built under the CWPPRA. The act specifically asks for the development of projects 
that significantly contribute to the long-term restoration or protection of the physical, chemical, and 
biological integrity of coastal vegetated wetlands. The major goal of protection projects is to slow or 
reverse coastal erosion rates, while the major goals of restoration projects are to preserve, enhance, 
andlor promote the growth of emergent and submergent vegetation. These goals will be evaluated 
through the determination of acres of wetlands saved or created. Vegetative health monitoring allows 
us to determine to what degree the predicted response is occurring other than by the mere presence or 
absence of vegetative communities. 



V. GENERAL DISCUSSION 

This section provides information on why certain vegetative health variables were chosen and others 
were not, what additional issues need to be addressed, and how vegetative health monitoring ties in to 
other monitoring initiatives. 

Rationale 

The following variables were chosen because they are proven measures of vegetative health. 

Species composition . 

This variable is a basic structural measure for determining what plant species are present. Plant 
species have specific tolerances to salinities and water levels, as well as varying levels of wildlife 
habitat use; therefore, they can be used as an indicator of change. 

Relative abundance 

This variable goes hand in hand with species composition. Relative abundance more accurately 
documents the degree of change by providing a measure of dominance and evenness of species. It is 
not just a measure of percent cover, but also indicates what species dominate the area and whether that 
species has a high value relative to project objectives (wildlife, cover, bank stabilization, etc.). 

Aboveground biomass 

This variable provides an indication of the overall vigor and health of the marsh and can be used as a 
conservative estimate of productivity. 

Herbivory 

I This variable can be an important factor in determining success. Herbivory can be locally intense, 
1 very destructive, and costly relative to replanting vegetative projects. 

Belowground Biomass and Productivity 

It is well established that belowground productivity provides a significant contribution to the overall 
productivity of ecological systems (Vogt et aL 1986). However, accurate measurements of - 

1 belowground biomass and productivity are difficult and expensive to obtain (Symbula and Day 1988). 
These measurements are beyond the realm of this monitoring initiative and would be more 
appropriately investigated by the scientific community. 

Cumntly, there are no ongoing programs that are providing vegetative health monitoring throughout 
coastal Louisiana. There are, however, a large number of projects and studies that have collected 
vegetative health data, and they would be useful in a historical context. 



This section defines those variables chosen to monitor vegetative health. A recommended protocol for 
quantitative sampling of each of the variables is identified, with a discussion of its advantages and 
disadvantages. In addition, qualitative measures have been identified for use if a quantitative approach 
is not feasible. 

Species Composition 

This variable provides an inventory of plant resources by determining what plant species, vegetation 
types, and communities are present. It requires compiling a list of all species encountered within an 
area that best represents the community. Although this type of survey indicates what new species 
occur and existing species disappear with time, it cannot indicate change in vegetational importance 
unless a measure of abundance or dominance is provided. Therefore, it is recommended that species 
composition and relative abundance be measured at the same time by using the protocols discussed 
under relative abundance. 

Relative Abundance 

Relative abundance provides an estimate of the number of individuals per species in a given sample 
area. It can be measured by cover estimates or stem counts, depending on whether the measurement 
needs to be relative or absolute. It is limited by the preciseness of measure, with the potential for 
introducing bias from one individual to the next. Therefore it is recommended that the same 
individual(s) conduct the monitoring every sampling trip, if at all possible. 

The Braun-Blanquet method (Mueller-Dombois and Ellenberg 1974) should be used to identify species 
compositions and abundances. It requires compiling a species-area curve, which will determine the 
minimal sample area size. These samples should fulfill the following requirements: the cumulative 
plot area should be large enough to contain all species, and the habitat should be as uniform and 
representative as possible. The Braun-Blanquet Cover-Abundance Scale provides absolute values in 
relation to fixed plot sizes. Scale values that are chosen should not be deviated from for reasons of 
comparability. 

The advantage of this method is that it is simple, comparable, and accepted by ecological investigators. 
It is also a semi-quantifiable approach that is less time and labor intensive than stem count methods. 
The disadvantages include subjectiveness in the cover estimates as well as decreasing accuracies with 
increasing plot sizes. Additionally, care must be taken in selecting the size, shape, andnumbers of 
plots. 

Ocular estimates and low-level aerial photography are qualitative techniques that could be used to 
measure relative abundances. Another quantitative technique that could be used is stem count.. 

Aboveground Biomass 

This variable provides a measure of growth, health, and vigor of plants by obtaining the weight of 
vegetation per unit area. The limitations of this measure include its difficulty in being used in large 
plots and in woody vegetation. 



The clip-plot method (Mueller-Dombois and Ellenberg 1974) should initially be used to obtain 
aboveground biomass. It would require the clipping of all aboveground matter in established plots, 
drying it in an oven, and weighing it. Plot size and shape are just as important for obtaining accurate 
estimates of biomass as they are for the other measures. 

The advantages of this method are that it is quantifiable, comparable, and accepted by ecological 
investigators. The disadvantages include it being a destructive technique and time-intensive. It is 
recommended that clip-plots be used until a regression line between size and biomass can be 
developed. This regression could be obtained by counting stems and measuring heights. 

Another method that.could be used is airborne remote sensors that use Landsat Thematic Mapper and 
SPOT satellite images to quantify and map the distribution of live aerial biomass in monospecific 
marshes. 

Herbivory 

Herbivory is the consumption of a l l  or part of a plant by a consumer. It can be calculated directly by 
a measurement of the plants themselves or indirectly by measuring the intensity of the herbivores in 
relation to a unit area. The limitations include the ability to determine cause and effect in terms of 
survival and stress. 

A permanent plot method will be used to evaluate the effects of herbivory. All measurements and 
techniques described above will be evaluated in caged versus uncaged permanent plots in problem or 
potential problem areas. 

The advantage of this method is that it will provide a structural estimate of potential herbivore impacts 
without too much additional effort. A disadvantage would be that it would not provide any measure 
of functional impacts. 

It is suggested that during the project development stage, the evidence of herbivory should be 
evaluated to determine whether a qualitative or quantitative monitoring approach is necessary. For 
areas with intensive herbivory, a qualitative approach of looking at the presence or absence of 
vegetation by ocular estimates andlor low-level photography would suffice if historical vegetative 
composition is known. 

General Recommendations 

It is recommended that the Braun-Blanquet method be used when applicable because it has the- 
broadest application for quantifying shifts in community composition and abundance. AU other 
measurements can be incorporated into the sampling design required for this method in order to be 
cost and labor efficient. 

Sample designs will be specific for each project. Random selection of permanent transects or plots 
would be preferred, and distribution and frequency depend on project area and heterogeneity. 

The minimum sampling frequency for all variables is annually. Within highly diverse fresh marshes, 
minimum sampling should occur in the spring and fall because of seasonal species changes, which do 
not occur extensively in brackish and saline marshes. 

The cost estimate for each field visit to the project area is $2,000. Aboveground biomass can be 



analyzed for $10.00 per sample. These costs will vary depending on size and heterogeneity of the 
project area and mode of transportation (i.e., airboats). 

Resources and project-specific goals will dictate what and how frequently vegetative health variables 
will be monitored. However, our recommendation is to use resources on habitat mapping first because 
it provides the baseline for monitoring habitat health. 

The broad goals and methods of vegetative monitoring will be more specifically developed on the 
project level. Each project type may vary somewhat in methodology and frequency of sampling 
depending on the size and scope of the projects as well as on project-specific objectives. 

W. PROJECT TYPES REQUIRING MONTTORING 

The monitoring work group has identified nine types of projects for which vegetative health 
monitoring requirements are to be developed. The types of projects listed in Table 9 have been 
prioritized regarding their need for vegetative health monitoring. In addition, a determination of 
whether this monitoring should emphasize qualitative, quantitative, or mixed approaches is identified. 
Qualitative approaches are used on projects whose response is to create new marsh. These approaches 
are concerned with identifying the presence or absence of vegetation. Quantitative approaches are 
used on projects whose response is to shift community types. The emphasis is on determining how 
much of a difference there is between areas with and without project conditions. These approaches are 
not only concemed with identifying the presence or absence of vegetation, but also how the vegetation 
structurally and functionally responds to the projects. Mixed approaches may be used on projects that 
require some qualitative and some quantitative analyses. 

Table 9. The nine types of projects for which vegetative health monitoring requirements are to be 
developed and their priorities. 

Project type Ranking Monitoring emphasis 

Freshwater diversion (FD) 

Sediment diversion (SD) 

quantitative 

qualitative 

Marsh management 0 1 quantitative 

Hydrologic restoration (HR) 1 qaintitative 

Beneficial use of dredge material @M) 3 qualitative 

Shoreline protection (SP) 4 qualitative 

Barrier island restoration (BI) 3 qualitative 

Vegetative plantings (VP) 2 mixed 

Sediment and nutrient happing (S/NT) 2 mixed 



The specific monitoring variables and their ranking for each project type are listed in Table 10. 
Rankings of 1 or 2 indicate the importance of rhese variables in determining if the primary and 
secondary objectives of a project are being met. 

The vegetative health subgroup also identified water level, salinity, temperature, pH, dissolved oxygen, 
turbidity, and macronutrients (N, P, K) as important variables relative to vegetative health monitoring. 
The methodologies and costs for these variables fall under the auspices of the hydrology and water 
quality subgroups and will not be addressed in this report. 

Table 10. Monitoring matrix for vegetative health projects.' 

Project type Species Relative Aboveground biomass Herbivory 
composition abundance 

'Key: 1) primary objective 
2) secondary objective 
3) tertiary objective - long term evaluation 
4) lowest priority - long term evaluation 

Note: Species composition is a qualitative measure. 
I Relative abundance is a quantitative measure. 

' VIII. HISTORICAL DATA 

Vegetative surveys have been conducted in coastal Louisiana every 10 years since 1968 by the 
Louisiana Department of Wildlife and Fisheries and Louisiana State University. Descriptive analyses 
have been compiled on vegetation, water, and soil characteristics; however, these variables have not 
been correlated (Chabreck 1972). Vegetative type maps have been completed for the years 1968, 
1978, and 1988. These maps illustrate fresh, intermediate, brackish, and saline marsh areas as well as 
nonmarsh areas. The associated data base can provide historical information and may be used as a 
baseline for some projects. 



The Coastal Restoration Division of the Louisiana Department of Natural Resources is in the second 
year of cooperative agreements with the State Soil and Water Conservation Committee and the Coastal 
Soil and Water Conservation Disuicts to implement over 50 vegetative restoration projects. 
Monitoring of these projects includes percent survival, number of new shoots, lateral s p ~ a d ,  height, 
basal cover, vigor, seed head formation, insect damage, and herbivore damage. The herbivore 
monitoring in particular can provide some useful information. 
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IV. INTRODUCTION 

Selected wetland areas throughout coastal Louisiana have been designated by the CWPPRA as 
potential restoration projects. Habitat mapping can provide a useful tool in the monitoring of 
restoration projects. The previous wetland mapping was based on aerial photography acquired at a 
scale of 1:63,500 and mapped at a scale of 1:24,000. The resulting maps have not proven feasible for 

I marsh restoration and management use. 



The U.S. Fish and Wildlife Service (USFWS), National Wetlands Research Center (NWRC) is 
presently producing 330 wetland and upland habitat maps for coastal Louisiana using 1988, 1:63,500 
scale color infrared photography. Two hundred and twenty-three of these maps will be comparable to 
the previous mapping efforts of 1956 and 1978. In fact, many of the completed maps and the digital 
data available from them are being used in the planning process for the CWPPRA. Although this 
habitat mapping is providing data for basin-wide planning such as measuring wetland change, land 
loss, and marsh loss, the detail is insufficient for providing similar comparisons for each restoration 
project type. The regional mapping projects of NWRC and U.S. Army Corps of Engineers (USACE) 
are based upon 1:63,500 scale aerial photography or base maps; this scale precludes the ability to 
photointerpret and map consistently or economically those parcels of marsh or open water that are 
less than one acre in size. Consequently, studying the processes or documenting the change in the 
habitats in restoration project areas is difficult. 

The objectives of habitat mapping are: 

* To provide a data base from which basin-wide wetland trends can be measured and to 
update the 1988 data base with 1993 thematic mapper data 

* To provide baseline maps for a historical time period for the vegetation within each of 
the restoration sites prior to the restoration project being implemented 

* To acquire aerial photography for each restoration site for successive years and provide 
that photography to other monitoring subgroups 

* To develop large-scale, detailed habitat maps (and assess the classification accuracy of 
these maps) for successive years that can be used by the other monitoring subgroups 

* To coordinate with the vegetative health subgroup in fieldwork, data collected, and 
maps generated 

* To assess the impacts or changes brought on by the restoration activity 

* To develop digital data for selected restoration projects on an as needed basis. 

V. GENERAL DISCUSSION 

Data Availability - 

Wetland and upland habitat maps and digital data are available from USFWS for the whole Louisiana 
coastal zone for 1956, 1978, and 1988 at a scale of 1:24,000. 

The Louisiana Department of Natural Resources (LDNR) Coastal Management Division has classified 
satellite thematic mapper (TM) data for the whole coastal zone for winter 1984-85. Geocoded 
(Louisiana State Plane-South Zone) TM data are available for winter 1990-91 for the whole coastal 
zone. Partial January 1988 geocoded TM data are also available for the eastern half of the coastal 
zone. 



Unclassified advanced very high resolution radiometer (AVHRR) digital data are available through the 
Louisiana State University on a daily basis at a course resolution of 1 km. 

Land and water change data and maps are available from the USACE for the Mississippi Deltaic Plain 
for the 1930's, 1950's. 1970's, 1980's, and 1990's at a scale of 1:62,500. 

Digital line graph (DLG) data are available from the USFWS for transportation, hydrology, and public 
land survey for all 1:100,000 scale maps. 

Digitized 1:24,000 data for portions of the coastal zone (non-U.S. Geological Survey [USGS] source) 
are available from LDNR in DM; format. LDNR is in the process of entering a contract with the 
USGS to complete all 1:24,000 DLG's south of 30 degrees latitude within Louisiana. Expected 
completion date is early 1994. 

Transportation and boundary digital data are available from the Louisiana Department of 
Transportation for the whole coastal zone. 

Scale 

Minimum mapping scale should be 1:100,000. 

Use the existing USACE, USEWS, and LDNR digital data available. 

Acquire and classify five geocuded scenes (180 x 180 kmlscene) in the fall and winter 
1993-94 to cover coastal Louisiana and update the 1988 habitat data base. The 
comparison of the USFWS habitat data to classified 'I'M data has several inherent 
problems that will affect the resultant acreages of habitat change. 

2) Project specific 

Minimum mapping scale should be 1:24,000 with the following recommendations for 
each project area: 

Acreage Scale Minimum M a ~ ~ i n g  Unit 
Under 200 acres 1:6,000 0.05 acre - 
200 acres to 20,000 acres 1:12,000 0.1 acre 
Over 20,000 acres 1 :24,000 1 acre 

Color infrared aerial photography must be collected as the primary mapping medium. 

The period from September to early December is the optimum window for obtaining 
the aerial photography. 

High water conditions should be avoided by acquiring the photography during normal 
to low water conditions (flat tides). 



The aerial photography should be collected by basin to avoid the changing water and 
vegetation conditions that can often vary from one basin to another. 

The aerial photography should be collected each year for the first 3 years then every 
third year thereafter. However, this should be considered on a case by case basis after 
the first year because some of the projects may have changes that necessitate the 
acquisition of aerial photography more or less frequently than every third year. 

3) Historical 

. Use the existing USFWS aerial photography from 1978 and enlarge to 1:24,000 scale, 
photointerpret the habitats, and map each unit to provide baseline data to measure 
changes against. For areas that are to be mapped at 1:24,000 scale, the 1988 USFWS 
habitat maps can be used as an additional time period since those data are readily 
available. For areas to be mapped at the 1:12,000 scale, the 1978 photography will be 
enlarged to 1:12,000 scale and photointerpreted. For areas to be mapped from present 
and future photography at 1:6,000, the 1978 photography cannot be enlarged to 
1:6,000 and maintain sufficient clarity and resolution Therefore these areas will be 
mapped at 1:12,000 for 1978. 

Classification 

The basic goal of the habitat mapping program is to provide a consistency of products through the use 
of the USFWS wetland classification system (Cowardin et al. 1979) and upland habitat delineation (as 
modified by Anderson et al. 1976). 

1) Basin level 

The 1993-94 TM imagery should be classified to Level I (modified by Perwitt Braud 
after Anderson et al. 1976) consisting of approximately 14 land cover categories 
following LDNR procedures used for the 1984-85 imagery. 

2) Project specific 

Use the Cowardin et al. (1979) classification to the subclass level. As per the wishes 
of other monitoring subgroups, water regime, salinity, and species modifiers may be 
added to the mapping classification if sufficient fieldwork is funded and/or data from 
other monitoring subgroups are available. Additional modifiers, e.g., for flotant and 
managed areas may be added. 

3) Historical 

Use the Cowardin et al. (1979) classification for the historical mapping to the subclass 
level, with the use of water regime and special modifiers. 



Fieldwork 

Amount of fieldwork depends upon the specific level of the classification desired; the greater the level 
of classification the more fieldwork and time will be required. 

The fieldwork performed in the mapping of projects will be separate from the field data collected by 
or for other monitoring subgroups. If the mapping field data are deemed usable by other monitoring 
subgroups, it will be made available to them. 

1) Basin level 

Determining basin level habitat acreage depends on the availability of existing 
ancillary data sets. Complete coverage of the entire Louisiana coastal zone is not 
available for all years. Some groundtruthing may be necessary to correctly classify 
newly acquired TM imagery. 

2) The fieldwork criteria necessary for the project-specific mapping include 

* location by longitude and latitude and a vicinity requires the use of a global 
positioning system for location of the following vegetative characteristics: 

predominant species in cover 
other species present 
canopy height 
vegetative vigor 
percent cover 

* water level at time of fieldwork 
* annual fluctuations of water level 
* schedule for groundtruthing 

prior to photointerpretation--all sites 
after photointerpretation--all sites 
review of draft maps--only areas over 20,000 acres 

* salinity from actual measurements managed (if the area is impounded, water 
level managed, ditched, etc.) 

Horizontal control (mapping accuracy) 

In the mapping at detailed scales of 1:12,000 and 1:6,000, the placement of targets 
prior to each aerial photographic flight is necessary to provide control markers that 
will be seen on the aerial photography. Global positioning systems (GPS) should be 
used to locate targets and compare positions with the GPS readings morded during 
acquisition of the aerial photography. 

Required especially for areas that do not have adequate natural and culhml features to 
maintain horizontal control for registering aerial photography to base maps. 



Products 

* Aerial photographs 
* Final habitat maps 
* Digital data for selected restoration sites 
* . Field notes 
* Classified TM data (including digital and hard copy products) for basin 

level mapping * Regional trend maps from basin-level mapping 

Dissemination 

The products should be made available to researchers and monitoring groups, State and Federal 
agencies, parishes, and universities; however, all products should be made available to everyone. 
Reproduction of maps should be made simple. Photograph reproduction will be a problem of 
photography, maps, and digital data. One agency should be responsible for archiving and distribution 
of photography, maps, and digital data, but this will be costly. 

Review 

1) Basin level 

Series of demonstrations for task force and subgroup chairs 

2) Project specific 

Internal review 

Regional review 

Draft map review - maps would be available to the public for comments from those 
interested in reviewing the maps. Schedule, though, may negate this if rushed for 
time. 

Statistical Review 

While there are no statistical criteria or standards for mapping, classification and positional accuracy 
will be assessed in order to estimate the overall accuracy of the data. 

VI. METHODOLOGY 

Basin-level Mapping 

The wetland cover and @end work currently being completed for the CWPPRA task force is 
establishing historical regional trends on either a basin or coastwide basis. There is no need to repeat 
this process except to update the coastal trend data sets by including the 1988 habitat data set when 
completed. 



Basin-level mapping for a more recent vintage should use coastwide, level-one classification of 
geocoded TM imagery. Hybrid image classification techniques should be used to classifj the 
geocoded TM data for major habitat categories. Resulting landcover and wetland trend maps, digital 
data, and reporting data (acreage by habitat category) generated by GIs analysis of the classified 'I'M 
data should be made available for each basin in reproducible form. 

Project-Specific Mapping 

The color infrared aerial photography should be acquired at scales of 1:12,000 or 1:24,000 for each of 
the restoration projects. Acquisition should be accomplished through a contract with an aerial 
photographic that uses a 9 inch by 9 inch format camera to provide stereo coverage of each restoration 
site. The contractor should simultaneously acquire vertical airborne video tape for each site. The 
photography and video tape should be acquired within a late September to December window for each 
year from 1992 to 1994, and every third year thereafter. The aerial photography should be acquired for 
all projects within a basin for each flight. Each flight should avoid high water or high tide conditions. 

The aerial photography should be interpreted for wetlands according to the Cowardin et al. (1979) 
classification system. Uplands within each project should be classified according to the Anderson et 
aL (1976) upland classification system as modified by L.R. Handley. The photointerpretation process 
involves the stereoscopic identification of various wetland and upland signatures. These signatures 
should be delineated by using a 6 x 0-size technical drafting pen and labeled according to the 
applicable classification system and mapping conventions. Where necessary, the classification system 
should be modified to fit the needs of these specific restoration projects. For example, because of the 
large scale of photography being interpreted (1:12,000) for some of the projects, the minimum 
mapping unit should be decreased to 0.1 acre. The modified mapping unit may also describe 
additional factors (e.g., salinity, species, density of coverage) if the information is available from the 
other monitoring subgroups. 

Once the photointerpretation process has been completed, the interpreted photographs should be 
groundtruthed and any corrections should be made. The photographs should then be reviewed for 
quality control. Here the delineations and interpretations should be checked for positional and 
thematic accuracy and consistency. The delineations should then be transferred to an overlay placed 
on a 1:12,000 or 1:24,000 topographic base map. The 1:12,000 scale base maps should be prepared 
by either photographically enlarging a quarter of a USGS topographic base map or by manipulating 
the digital data for USGS topographic maps that may be available for some of the quadrangles to the 
desired scale. Each new 1:12,000 base map will then represent 114 of a 1:24,000 USGS topographic 
quadrangle. The delineations made on the 1:12,000 scale or 1:24,000 scale photography should then 
be transfed to the base maps by using a zoom transfer scope. The drafted map should be taken to 
the field for review, and copies distributed for review and comment. nnal map production would 
come after all review comments were incorporated. A large-scale review should follow. In this step 
the final quality control is performed. AU interpretation and mapping should follow the reporting and 
documentation process developed by NWI. 

Deliverables of the mapping project should be paper copies of the maps drafted at 1:6,000, 1:12,000, 
and 1:24,000 scales. The aerial photography should be available for viewing and for copying on a 
cost reimbmable basis. 



Final habitat maps should be digitized for selected restoration projects. It may not be feasible to 
digitize each project for each year. The restoration projects to be digitized should be determined on 
reviewing the draft maps to evaluate the extent of change that has taken place. Digitization should be 
done using the Analytical Mapping System (AMS) on a UNM workstation The AMS digital data 
should be available in DLG-3 format for use on ArcInfo, Integraph, Infocad, etc. Deliverables will be 
the digital data on standard tape format and acreage summaries for each quad. 

GIs should be used to analyze the digitized habitat maps for the purpose of developing wetland trend 
maps to identify areas of wetland loss and gain occuning within restoration plans over time. Digital 
data, wetland trend maps, and reporting data (landcover and wetland trend acreage tables) should be 
available for .use on a cost reimbursable basis. 

VII. PROJECT TYPES 

Project Ranking 

Because the mapping program is providing a supporting role, projects are not ranked by the habitat 
mapping subgroup but should follow the consensus ranking of the other subgroups to do the project- 
specific mapping. 

Proposed Mapping Scale for Each Project Type 

Proiect 
Fourchon 
Gulf Intracoastal waterway 

to Clovelly wetland 
Cameron-Creole watershed . 
Bayou Sauvage National Wildlife Refuge 
Turtle Cove shoreline 
Sabine National Wildlife Refuge 
Vegetative plantings 

West Hackbeny 
Dewitt-Rollover Gulf 
Falgout Canal shoreline 
Timbalier Island 

West Bay sediment diversion 
Barataria Bay waterway 
Lower Bayou LaCache 
LaBranche wetlands 
Cameron Prairie 
Vermilion River cutoff 
Eastern Isles Demieres 
GIWW to U.S. 90 
Tiger Pass marsh 
Falgout Canal South wetland 
Lake Salvador shoreline 

Acreage 
2,300 acres 

60,000 acres 
64,000 acres 
6,000 acres 
1,000 acres 

13,000 acres 

> 100 acres 
< 100 acres 
> 100 acres 
> 100 acres 
9,800 acres 
1,000 acres 
4,200 acres 

300 acres 
640 acres 
200 acres 
100 acres 

40,000 acres 
415 acres 
220 acres 

> 100 acres 

Scale 
1: 12,000 



1) Projects added in future years should be mapped at scales according to the following 
guidelines: 

Average Scale 
Under 200 acres 1:6,000 
200 acres to 20,000 acres 1:12,000 
Over 20,000 acres 1 :24,000 

2) Although the general procedure proposed is to obtain aerial photography for each 
project for each of the first 3 years and then every third year thereafter, it is the 
general consems of the mapping subgroup that this be considered on a case-by-case 
basis because projects may show significant changes that should be monitored 
frequently. 

Estimated Project Cost 1993 1994 1995 

Project-Specific Mapping 

Photointerpreter(s) 
Cartographic technician(s) 
Geographer 

Photography 
Historical photography 
Supplies 
Materials (horizontal control) 
Travel 
Equipment 

Total cost $28 1,000 $218,000 $216,000 

Basin-level mapping 

TM scenes 
Geographer (classification) 

Total cost $26,000 $56,000 $36,000 

Digitizing selected project-specific maps $18,000 $38,000 $38,000 

GIS analysis of digital data from 
project-specific maps 
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I The wildlife monitoring subgroup of the CWPPRA Monitoring Work Group examined the feasibiity 
( of developing wildlife monitoring protocols and analyses to determine the success of a wide range of 

I wetland restoration projects planned for coastal Louisiana The CWPPRA defines a restoration project 
as a technically feasible activity to create, restore, protect, or enhance coastal wetlands. 

V. GENERAL DISCUSSION 

The wildlife monitoring subgroup supports a monitoring program to evaluate the success of prescribed 
restoration projects in maintaining long-term wetland protection and conservation The subpip 
stressed the importance of selecting monitoring variables that are expected to show a direct (cause and 
effect) response to project design and actions. The subgroup determined that, since wildlife 
populations are influenced and controlled not only by local or basin-wide wetland conditions, but also 
by external factors, monitoring wildlife would be neither biologically sound nor cost-effective in 
evaluating project success. Several subgroup members pointed out that wildlife populations fluctuate 
p a t l y  over time and space, and establishing statistically valid relationships between project feams,  
wetland responses, and wildlife populations would be very difficult. For these reasons the wildlife 
monitoring subgroup recommends not developing a detailed, project-specific wildlife monitoring 
program. 

The wildlife monitoring subgroup recognized that populations of herbivorous species such as the nutria 
(Myocastor coypus) and muskrat (Ondatra zibethicus) may have a significant effect on the rate of 



recovery of coastal wetland plant communities. The subgroup felt, however, the herbivory issue could 
best be addressed by the vegetative health monitoring subgroup. 

The wildlife monitoring subgroup identified wildlife surveys conducted by the Louisiana Department 
of Wildlife and Fisheries (LDWF) and the U.S. Fish and Wildlife Service (USFWS) as having limited 
value for use in evaluating the success of specific coastal wetland creation and restoration projects. 
Both agencies collect annual records of waterfowl abundance and distribution within the Louisiana 
coastal zone, and the LDWF conducts inventories of fishery abundance and American alligator 
(AUigator mississippiensis) populations. The LDWF also periodically surveys colonial waterbird 
populations in Louisiana's coastal zone. The subgroup felt that some of these wildlife data bases, 
especially that for the alligator, may provide a valuable general index of the status and trends of 
wildlife populations across the Louisiana coast where wetland creation and restoration projects are 
underway. These data sets are, however, not considered to be adequate for use in evaluating the 
success of specific projects in achieving long-term wetland conservation 

VI. METHODOLOGY 

The wildlife monitoring subgroup recommends that current and ongoing LDWF and USFWS surveys 
be used, where needed, as secondary data sets for examining correlations between wetland changes, 
wildlife abundance, and distribution problems. When used in conjunction with more quantitative 
monitoring data for water quality, vegetation, etc., these wildlife data bases may have value in 
confirming over a broad scale (i.e., entire Louisiana coast) what basin-specific monitoring data show 
for more localized areas. 

Methodologies used by the LDWF and by the USFWS for wildlife surveys are either transect-based or 
are based on observations made on known wildlife concentration areas. 
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IV. INTRODUCTION 

Most coastal habitats being lost in Louisiana are valuable in sustaining fishery productivity. Inherent 
in the goals of the CWPPRA is the idea that projects will be beneficial to coastal fisheries. However, 
this objective must be considered within the context of the entire program; some projects may benefit 
fisheries at the expense of other natural resources, and some benefits to fishery resources may not be 
realized for many years. Determining whether CWPPRA projects have benefited fishery resources will 
require assessments of impacts after these projects are initiated. The objective of this monitoring plan, 
therefore, is to provide scientifically defensible data for determining whether CWPPRA projects have 
had major impacts (either positive or negative) on fishery resources in coastal Louisiana. 

All CWPPRA projects have the potential for impacts on fishery resources. Decisions as to the types 
of projects that should be monitored, however, should be based on the likelihood of these impacts, the 
time frame of expected impacts, and the difficulty in assessment of impacts. 



V. GENERAL DISCUSSION 

Variables to be Measured 

Ideally, impacts of CWPPRA projects should be assessed by measuring fishery production from a 
project area Realistically, however, the effort required to measure productivity is prohibitive, and 
measures of standing stock must be used as an indicator of fishery value in an area. Each project is 
likely to have a different assemblage of ecologically important species. These will include the 
following species of commercial, recreational, and food-chain importance: white shrimp, brown 
shrimp, grass shrimp, blue crab, stone crab, spotted seatrout, southern flounder, gulf menhaden, spot, 
Atlantic croaker, red drum, oysters, striped mullet, bay anchovy, and black dnun. Other resident 
forage species may also be abundant, and certain freshwater species may be important in some 
projects. Most of these species can be sampled with similar gears and sampling designs. Because 
oysters are sedentary, however, different sampling techniques will be required for this species; 
monitoring for oysters can also include measures of recruitment, growth, and survival. 

Juveniles and small adults (generally less than 100-mm total length [TL]) of the fishes and crustaceans 
should be targeted for sampling. Because the habitats being modified are usually nursery grounds for 
the young, juvenile stages are more abundant, making population sizes easier to estimate. Moreover, 
the best methods have been developed to quantitatively sample these small animals. Large juveniles 
and adults of these target species, if they are present in the area, will be extremely difficult to sample 
quantitatively. In addition, abundance measures for older juveniles and adults are subject to greater 
variances and may not reflect habitat value if populations are reduced by local fishing pressure. 

The primary variables to be measured for juvenile fishes and crustaceans should be density (number of 
animals per area of bottom), size, and biomass. The number of species (species richness) co11ected 
within some standardized area should also be recorded. In certain instances, catch in standard gear 
(such as trawls and seines) may be measured rather than animal density. Catch per standard unit of 
effort can be useful in assessing relative abundance and species composition, but these data must be 
interpreted with caution because of the instabiity in catch efficiency (see Gear Selection). 

Important Fishery Habitats 

Different coastal habitats support different numbers and species of fishery organisms, and sampling 
efforts should be stratified within a project area by habitat, Examples of habitats include unvegetated 
sand or mud bottom, submerged aquatic vegetation, emergent vegetation, organic detrital bottom 
(coffee grounds), oyster reefs, and channels. 

An assessment of relative area for each of these habitats will be necessary to determiner sampling 
strata. Shallow unvegetated bottom is expected to be most common and must be sampled. 
Submerged aquatic vegetation and emergent shoreline vegetation are known to support high densities 
of juvenile fishery species and will also need to be sampled if present, Emergent vegetation may be 
omitted from the sampling program only if sampling can be conducted at low water levels (see section 
on water level). Sampling crustaceans will probably not be practical on bottoms with large amounts of 
organic detrital matter (coffee grounds) or on oyster reefs because quantitative sampling of these 
habitats is prohibitively labor and cost intensive. Combining solid-walled throw naps with the use of 
rotenone, however, could allow sampling of fishes in these habitats. Although deepwater channel 
habitats may be important for some animals, most juvenile fishery species are likely to be more 
abundant in shallow-water habitats. Shallow channels such as marsh creeks may be important habitats 
to sample. 



In some situations, sampling of zones within habitats may be appropriate. For example, high-elevation 
intertidal wetlands have been shown to support different animal densities and species than low- 
elevation wetlands. Also, open-water habitats near access structures probably differ from areas further 
from these structures. 

Gear Selection 

Gear catch efficiency is a major problem that must be addressed in the selection of sampling gear for 
CWPRA projects. Commonly used gear such as trawls and seines, which use the area-sweep method 
to estimate animal densities, usually have low catch efficiencies. If these efficiencies were stable, 
appropriate corrections could be made to estimate animal density. Unfortunately, these efficiencies 
also appear to be highly variable. For example, otter trawls are generally recognized as being selective 
in the sizes and species of animals caught, This gear catches some unknown percentage (the gear 
catch efficiency) of the animals present in any given area swept. Catch efficiency varies with net 
mesh size and with the species and size of the target animals. For small brown shrimp, catch 
efficiencies of 17552.9% (Loesch 1976), 17% (Zimmerman et al. 1986), and 49% (Minello et al. 
1991) have been measured. Catch efficiencies for spot (6%). Atlantic croaker (26%), and anchovies 
(7%) have also been reported Oesch  1976; Minello et al. 1991). 

A related and more insidious problem is that catch efficiency probably varies with habitat and 
environmental characteristics, and often these characteristics are related to the treatments being 
measured in a sampling design. Unless this bias is corrected, site differences attributed to a project 
may simply be a reflection of a systematic shift in gear efficiency. It has been shown that differences 
in turbidity affect the catch efficiency of trawls for small fish (Nielson 1983). Vegetation, 
unconsolidated bottom (coffee grounds), uneven bottom topography, sediment texture, and even 
temperature are also likely to affect this catch efficiency. Juvenile shrimp often avoid capture in nets 
because they are burrowed into the substrate, thus all the environmental factors that affect shrimp 
burrowing (incident light, turbidity, substrate type, predators, hunger level) are candidates for affecting 
catch efficiency of shrimp. Thus, to make legitimate comparisons among sampling sites and habitats 
by using catch from sampling gear with low catch efficiencies, researchers must adjust abundance 
estimates to correct for site-related differences in gear catch efficiency. These corrections could be 
made for each sampling site and habitat combination by making limited comparisons with gear known 
to have a high catch efficiency in that habitat. 

The confounding problem of variables affecting both animal density and gear efficiency can be 
avoided if the catch efficiency of the sampling gear is very high. Enclosure devices, such as throw 
traps or drop samplers (Kushlan 1981; Zimrnerman et al. 1984), appear to have high catch efficiencies 
that do not vary substantially in the presence of vegetation (Zimmerman et al. 1986). In addition, 
recovery efficiency (a major component of catch efficiency) can be easily measured for these samplers 
through simple tagging procedures after the sampler has been deployed. The area sampled with throw 
traps is generally smaller than the area sampled with other types of gear such as seines and trawls, but 
increasing the sample number can generally compensate for this limitation. Drop enclosures are also 
limited to water depths less than 4-6 ft, but water depth will probably be shallow for most habitats to 
be sampled in CWPPRA projects. 

In some limited situations, trawls and seines may be useful in monitoring fishery abundance at 
CWPPRA project areas. These gear can be deployed in deeper water, sample larger areas, and provide 
data that is more comparable with historical data bases. Trawls and seines also have the advantage of 
being relatively easy to use, and they are more familiar to people conducting monitoring; they are 



ofkn preferred by state research agencies. In general use, however, these gear are often only 
appropriate for measuring the presence or absence of species in an area. Abundances cannot be 
accurately measured in habitats where emergent or submerged vegetation is present; thus comparisons 
among habitats are not possible. Trawls and seines can provide semi-quantitative (moderately stable 
catch efficiency) abundance samples of non-burrowing animals in nonvegetated habitats. These data 
can be useful in making comparisons among nonvegetated areas if environmental factors that affect 
catch efficiency (such as turbidity and bottom type) are examined as potential causes of bias. 

Monitoring Costs 

The fishery monitoring subgroup has attempted to address the problem of limited monitoring funds in 
several ways: 

1) By restricting the types of projects that require fishery monitoring. 

2) By emphasizing monitoring mainly of juvenile fishes and crustacea that occur in greater numbers 
and are more readily sampled. 

3) By limiting assessment of impacts to more easily measured variables such as standing crop, size, 
and species richness rather than attempting to measure productivity. Productivity estimates 
(growth, survival, recruitment) are only recommended for oysters. 

4) By limiting the recommended temporal replication of sampling efforts. 

The following prioritized list (one being most important) of sampling procedures should be used to 
reduce sampling effort and cost: 

1. Collect high quality samples to accurately measure animal density. 
2. Select appropriate controls. 
3. Collect sufficient sample numbers at any one time for rigorous hypothesis testing. 
4. Sample all dominant habitats. 
5. Collect samples during biologicfly different times of year (early spring, late spring, 

fall). 
6. Collect samples in successive years following project implementation. 
7. Collect samples every 2 months during a year. 

Procedures 1-3 in this list are mandatory, and procedures 1-5 are probably necessary to provide a 
scientifically sound assessment of project impacts. 

- 

The projected cost of assessing impacts on fishery resources depends upon the size of the project 
areas, the number of important fishery habitats present, and the variability of the measured variables 
(this determines sample size). Following the procedures outlined in this document, a cost of 
approximately $150-$200 per throw-trap sample might be expected. 

The Water Level Problem 

The effect of water-level fluctuations must be considered in estimating the abundance of fishery 
organisms (see Figure 2). Most fishery species require water and are associated with the bottom in 
some manner. Changing of water levels at a site, either from tidal fluctuations, water-level control 



structures, or alterations in freshwater inflow can drastically alter density estimates of animals. As an 
example, the rising tide in many coastal areas can easily cause a two-fold difference in the amount of 
bottom area flooded in a basin This doubles the area of bottom available for animals, and if the 
animals are distributed evenly over the bottom, this tidal flooding will reduce the density of animals 
by half. If water level is not considered in comparing density estimates among sites or over time, 
spatial and temporal differences in animal abundance will be indistinguishable from density changes 
caused by this water-level effect. This concentrating factor at low water levels is often ignored in 
sampling designs. To further complicate this situation, many animals such as brown shrimp, blue 
crab, and spotted seatrout are attracted to shoreline emergent vegetalion when it is available at high 
water levels (Zimmerman and Minello 1984). If sampling efforts are concentrated in the adjacent 
open-water habitats, density estimates for these organisms will increase dramatically as water levels 
drop and animals are forced out of the shoreline vegetation. 

Emergent Area is 
I Vegetation Drained 

Animal 
Abundance 
in Open 
Water 

High ,-.) Low 

Tide or Water Level 

1 Figure 2. Hypothetical relationship between water level and abundance estimates in a marsh pond. 



The most realistic picture of habitat use at a site would require sampling at all water levels in 
proportion to the time these water levels occur in the sampling area. This approach, however, would 
increase sample variances and result in unrealistic effort required to detect project impacts. The 
practical solution to this sampling problem is to sample both the control and project areas at similar 
water levels. Low-water sampling may be most desirable because it can eliminate the need to sample 
shoreline habitats (flooded vegetation) and will result in higher open-water densities. However, many 
locations are inaccessible at low tide except with air boats. In situations where water levels are being 
controlled as part of the project, sampling study and control areas at similar water levels should still be 
possible by carefully selecting sampling periods. If water level differences between project and 
control areas are persistent, a l l  flooded habitats must be sampled, and differences in water levels and 
area flooded..must be considered in interpreting the data. 

Common Data 

Availability of comprehensive water-quality data (temperature, salinity, dissolved oxygen, turbidity, 
water level) at the project and control areas will be essential in interpreting sampling results. These 
variables should also be measured every time a fishery sample is collected. In addition, estimates of 
coverage for different fishery habitats within project and control areas will be essential for fishery 
monitoring. 

Ongoing Programs 

The Marine Fisheries Division of the Louisiana Department of and Fisheries monitors fishery 
species using a variety of equipment at stations in six coastal study areas of Louisiana. Samples are 
collected with plankton nets, 1 6 4  trawls, 6-ft trawls, seines, gill nets, and trammel nets. Oysters are 
sampled with Butler plates, a square-meter frame, and with an oyster dredge. The frequency of 
sampling and sampling locations are identified in a draft manual of their field procedures on file with 
the monitoring work p u p .  

VI. METHODOLOGY 

sampling 

Density of abundant juvenile and small adult fishes and crustaceans 

1) Juveniles and small adults (generally less than 100-mm TL) should be targeted, and the 
density of animals per square meter of bottom area should be measured. In conjunction with 
this variable, the size of the organisms, the biomass of dominant species, a d t h e  number of 
species (species richness) collected within some standardized area should also be measured. 

2) Throw traps similar to those described by Kushlan (1981) are recommended as sampling 
gear. The advantages are high catch efficiency in most shallow-water habitats; area sampled 
is fixed and known; easy and inexpensive to construct; easily deployed from an air boat; and 
recovery efficiency is measurable. The disadvantages are the area sampled is small, and 
large and highly motile organisms may avoid the sampler, especially in very clear water. A 
rough cost estimate that includes all overhead, personnel, and equipment costs would be 
approximately $150-$200 per sample. 



3) Measuring density over time - density should optimally be measured every 2 months 
following project implementation. Minimally, samples should be collected in early spring, 
late spring, and fall. 

4) Measuring density over space - spatial coverage and number of samples should be 
determined by the number of sampling zones identified and the variance among samples. 

5) Other prioritized protocol (gear and procedures) 

a) Use of small-meshed seine to completely encircle a known area of shoreline habitat, 
This technique would have the advantage of sampling a larger area, thus reducing 
between-sample variability and providing a better estimate of abundance for low- 
density organisms. The technique could be used in deeper water and on all types of 
nonvegetated bottom, and recovery of enclosed animals could be measured with 
simple marking techniques. This seining technique, however, will not work well in 
vegetation, and sampling is restricted to areas where a suitable bank is present to 
"haul up" the catch and there are few obstructions (such as oysters, rocks, tires, etc.). 
Additional disadvantages include the possible enclosure of heterogenous bottom and 
the severe under-sampling of burrowed and bottom-hiding organisms. The cost per 
sample for this technique will be substantially higher than for throw traps, but the 
number of samples required for statistically valid comparisons will be significantly 
lower. Thus, overall project costs between these two gear types might be similar. 
The major reason this technique is not generally recommended is that sampling would 
have to be restricted to only certain nonvegetated habitats. 

b) Use of a beam-trawl. This gear is often used to collect small shrimp and fishes and 
has a relatively high catch efficiency for shrimp on nonvegetated bottom (Zimmerman 
et al. 1986). As with a seine, the beam trawl can be used in deeper water and 
samples can cover larger areas of bottom, thus reducing between-sample variability. 
This gear, however, is not restricted by access to the shoreline; samples can therefore 
be randomly distributed within an area. Disadvantages include restriction to sampling 
on nonvegetated bottom, and even here variability in catch efficiency may be related 
to environmental factors. The cost of a beam-trawl sample will probably be similar to 
a throw-trap sample, but the number of samples required in the sampling program will 
probably be reduced. 

Oyster growth and survival 

1) A standard set of small oysters will be used to measure growth and survival. - 
Nestier trays containing 20-25 oysters will be placed at selected sites within the study and 
control areas for the measurement of growth and survival. The advantage of this technique 
is that the initial size and number of oysters is known, commercial harvesting will not affect 
measurements, and permission to sample private leases is not required. Disadvantages 
include problems with vandalism of trays, and measurements of survival and growth in these 
trays may not exactly reflect survival and growth on reefs. Nestier trays are available for a 
negligible cost from biological supply houses. The trays are easy to deploy and mieve, and 
two people could deploy or "read" dozens of trays in one day. Thus, the major expense will 
be salaries of persomel. 

3) Measurements over time - trays will be monitored quarterly for oyster growth and survival. 
Trays and oysters will be replaced annually in January. 



4) Measurements over space - spatial coverage and number of samples will be determined by 
the number of sampling zones identified and the variance among samples. Sampling zones 
will be different for oysters than for fish and crustaceans. 

Oyster settlement and early survival 

1) The number of oyster spat settling and surviving on a defined area will be used as an 
indicator of recruitment success. 

2) Butler plates will be deployed in conjunction with the Nestier trays. 

3) Measurements over time - plates will be replaced quarterly when Nestier trays are surveyed, 
and the number of spat will be recorded in the laboratory. 

4) Measurements over space - spatial coverage and number of samples will be the same as for 
Nestier trays. 

VII. PROJECI' TYPES REQUIRING MONITORING 

AU CWPPRA projects have the potential for positive or negative impacts on fishery resources. 
Decisions as to the types of projects that should be monitored, however, should be based on the 
likelihood of these impacts, the time frame of expected impacts, and the difficulty in assessment of 
impacts. Project types have been grouped into the following categories: 

Projects that definitely require impact assessment: 
Hydrological restoration 
Freshwater diversion 
Marsh management 

Projects that require limited assessment (selected projects): 
Sediment diversion 
Beneficial uses of dredged material (including terracing) 
Sediment and nutrient trapping 

Projects where assessment is unlikely to provide valuable information: 
Vegetative plantings 
Barrier island restoration 
Shoreline protection 

VIII. HISTORICAL DATA 

The Louisiana Department of Wildlife and Fisheries (LDWF) collects fishery samples at numerous 
stations throughout coastal Louisiana. The Field Procedures Manual, on file with the monitoring work 
group, identifies station locations and summarizes the variables being estimated, frequency of 
collection, and gear types in use. 



Data collected in the LDWF fishery monitoring program are valuable in determining long-term trends 
and general abundance patterns of fishery species. In a broad-scale sampling program, variability in 
gear catch efficiency is more likely to simply increase variability among samples rather than cause 
biased estimates. In addition, the wide variety of gear types in use (each with its own specific catch 
efficiency characteristics), makes it unlikely that all samples will be biased in the same direction In 
contrast to the large-scale sampling program of LDWF, sampling for CWPPRA projects must be 
designed on a smaller scale with specific hypotheses to be tested, and samples must be comparable in 
a variety of shallow-water habitats. 

Therefore, the LDWF data base will be most useful in determining long-term fishery trends and 
assessing the comparability of control and project areas. In addition, these data should be valuable in 
assessing whether the overall abundance of fshery species for one specific year is abnormally high or 
low. This information will be important in comparisons of project area results before and after project 
implementation. 
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STUDIES, PLANS, PROGRAMS, AND EXISTING PROJECTS 

A number of studies and reports on water resources development in coastal 
Louisiana have been prepared by the U. S. Army Corps of Engineers (USACE), the 
Environmental Protection Agency (EPA), the U. S. Fish and Wildlife Service 
(USFWS), the Soil Conservation Service (SCS), the National Marine Fisheries 
Service (NMFS), other federal agencies, the state of Louisiana (Louisiana 
Department of Natural Resources, LDNR), and local agencies, research institutes, 
and individuals. The information was used to identify historical trends and 
existing conditions in the Louisiana coastal zone, to obtain insight for projecting 
future conditions, and to assist in identifying problems. The more relevant studies, 
reports, and projects are summarized in the following paragraphs. 

STUDIES, PLANS AND PROGRAMS 

Department of the Armv. U.S. Armv Corm of Engjneers. 

A USACE report entitled Flood Control, Mississippi River and Tributaries, 
published as House Document No. 90, 70th Congress, 1st Session, submitted 
December 8,1927, resulted in authorization of a project by the Flood Control Act of 
May 15,1928. The project provides comprehensive flood control for the lower 
Mississippi Valley below Cairo, Illinois, and has had a significant impact on water 
and land resources in the Louisiana coastal zone. Presently the Mississippi River 
and Tributaries (MRT) projects includes a combination of features: levees along the 
main stem of the Mississippi River and its tributaries in the alluvial plain to 
confine floodflows; reservoirs on the tributaries to store excess flood flows; 
floodways; and channel improvements to increase channel capacity. Other features 
include control structures, cutoffs, pumping plants, floodwalls, and floodgates. 

Under this authority the Mississippi River levees, which extend to Bohemia, 
Louisiana, on the east bank and Venice, Louisiana, on the west bank, were 
constructed. The levee system is essentially complete except in locations where 
additional work is necessary to bring the levees up to project grade. 

Also under this authority, the Atchafalaya Basin Floodway system was 
developed. An inventory of authorized features in the basin is described herein. 
The Old River Complex (authorized by the Flood Control Act of September 1954) 
consists of a low sill structure, an auxiliary structure, an overbank strudure and a 
navigation lock. The complex is designed to pass normal and flood flows from the 
Mississippi River system and the Red River system through the Atchafalaya Basin. 
The complex is managed to divert 30 percent of the total latitude flow (the sum of 
the flows of the Mississippi River at Tarbert Landing and the Atchafalaya River at 
Simmesport) into the Atchafalaya River. The remaining project features are the 
Morganza Floodway, the Atchafalaya River, the West Atchafalaya Floodway, and 
the Lower Atchafalaya Basin Floodway. 

A USACE report entitled Louisiana-Texas Intracoastal Waterway, New Orleans, 
La. to Corpus Christi, Texas, was published as House Document No. 230, 76th 
Congress, 1st Session. The report and prior River and Harbor Acts provide for the 
construction of a 12- by 125-foot channel 384 miles long from the mouth of the 
Rigolets to the Sabine River. The project was authorized by the River and Harbor 
Act of 23 July 1942. The main stem of the project was completed in 1944. The River 



and Harbor Act of 23 October 1962 authorized enlargement of the channel between 
the Sabine River and Atchafalaya River to 16 feet by 200 feet and between the 
Atchafalaya River and Mississippi River to 16 feet by 150 feet; however, this 
modification has never been implemented and the study was terminated and placed 
on an inactive status in May 1991. 

The USACE is currently conducting a feasibility study under the authority of the 
Gulf Intracoastal Waterway, Louisiana-Texas study which will address the 
replacement of the locks on the Gulf Intracoastal Waterway (GIWW) system west of 
the Mississippi River. The preliminary results of the reconnaissance study indicated 
that the most immediate needs for capacity increases are at Bayou Sorrel and 
Calcasieu Locks.. Also, a future need for capacity increases at Port Allen and Algiers 
Locks was indicated. The feasibility phase study will be initiated upon approval of 
the reconnaissance study. The reconnaissance report was certified in February 1993. 

The USACE prepared a reconnaissance report on the authority of the Louisiana 
Coastal Area Study entitled Louisiana Comprehensive Coastal Wetlands Study in 
June 1990. The report developed a detailed scope of study which was a blueprint for 
the development of a comprehensive wetlands plan to address Louisiana's coastal 
wetlands loss problem. The study blueprint called for the Corps of Engineers and 
the State of Louisiana to do the bulk of the work. An interagency planning team 
and four interagency technical working groups would assist and guide the Corps and 
the State in formulating alternatives, reviewing and analyzing information, and 
screening alternatives. The interagency participation and coordination would 
assure that a comprehensive plan would result from the study. The study was not 
funded and is currently inactive. 

A USACE report entitled New Orleans-Baton Rouge Metropolitan Area, 
Louisiana was completed in 1981. The report contains a comprehensive plan for 
development and conservation of water and related land resources in a 21-parish 
area. The report includes 13 parishes in the current study area. 

The USACE prepared an initial evaluation report, Louisiana Coastal Area, 
Louisiana Water Supply in September 1984. This study investigated the advisability 
of improvements or modification, in the interest of water supply, of existing 
improvements in the coastal area of Louisiana. The report recommended that 5 of 
the 6 problem areas found be further investigated in the cost-shared feasibility phase 
of the study. Currently the study is inactive due to lack of a local cost-sharing 
agreement. - 

The USACE prepared an initial evaluation report entitled Louisiana Coastal 
Area, Louisiana, Shore and Barrier Island Erosion Study in September 1984. The 
Shore and Barrier Island Feasibility Study investigated the causes and consequences 
of the reduction and loss of the barrier islands and adjacent shores m the combined 
forces of erosion and subsidence. This study found that the barrier islands and 
barrier beaches of coastal Louisiana are effective barriers against hurricane and 
storm surges at locations far inland of the barriers; however, no economically 
justified erosion abatement plans were identified. This study is currently inactive. 

A USACE report entitled Mississippi River, Baton Rouge to the Gulf of Mexico, 
Louisiana, was published as House Document No 215, 76th Congress, 1st Session. 
The report recommended a navigation channel 35 to 40 feet deep by 800 to 1,000 feet 
wide. Construction of the channel was completed in 1963. The General Design 
Memorandum Supplement No. 2, dated April 1984, provides for the restoration of 



deteriorated bank lines below Venice and Southwest Pass with rock foreshore dikes 
and hydraulic fill to reduce shoaling. Shoal material not needed for bank restoration 
would be used to create marsh. 

A USACE report entitled Deep-Draft Access to the Ports of Nezu Orleans and 
Baton Rouge, Louisiana, was completed in 1981. The report recommended 
deepening the Mississippi River to a project depth of 55 feet from the Gulf of Mexico 
to the Ports of New Orleans and Baton Rouge. Dredged material would be placed in 
subsiding areas east and west of the river below Venice to create 11,600 acres of 
marsh over a 50-year period. The project was authorized by the 1985 Supplemental 
Appropriations Act, dated 2 July 1985, and the Water Resources Development Act of 
1986, dated 17 November 1986. Construction of Phase I of the project, a 45-foot 
channel to mile 181 Above Head of Passes (A.H.P.), was completed in December 
1988. 

A USACE report entitled Mississippi River-Gulf Outlet, was published as House 
Document No. 245,82nd Congress, lst Session. The report recommended an 
additional outlet, a 36- by 500-foot channel 76 miles long from New Orleans to the 
Gulf of Mexico. The improvements were authorized by the River and Harbor Act of 
29 March 1956. Construction was completed in July 1963. 

The USACE published the reconnaissance report Mississippi River-Gulf Outlet, 
St. Bernard Parish, Louisiana (Bank Erosion) in February 1988. The report assessed 
navigation channel shoaling, marsh loss, and other erosion-related problems along 
the Mississippi River-Gulf Outlet. Initial evaluation determined that erosion 
abatement measures could not be economically justified. The report is currently 
being reevaluated to justify the erosion control methods based on the intangible 
value of the wetlands protected. The report is scheduled for completion in February 
1994. 

The USACE prepared an initial evaluation report Louisiana Coastal Area, 
Louisiana, Land Loss and Marsh Creation in November 1984. The report 
recommended proceeding into the feasibility phase. The feasibility phase of this 
study, which is underway now, is investigating methods of creating vegetated 
wetlands to protect and enhance existing wetland habitat, and to preserve, to the 
maximum extent practical, the inherent functions of wetlands in the coastal area of 
Louisiana in the interest of preventing land loss and creating marsh. The feasibility 
study is limited to St. Bernard, Plaquemines, and Jefferson Parishes. 

The USACE conducted a reconnaissance study under the Louisiana-Coastal 
Authority entitled Mississippi River Delta Study in February 1990. The purpose of 
this study was to determine the feasibility of realigning the lower Mississippi River 
navigation channel to increase the river's marsh-building capacity. The general 
study finding was that there are no economically justified alternatives for realigning 
the Mississippi River navigation channel. 

The USACE prepared a feasibility report, Louisiana Coastal Area, Freshwater 
Diversion to Barataria and Breton Sound Basins, in September 1984. The report 
recommended diverting water from the Mississippi River at two locations near the 
City of New Orleans to enhance habitat and improve fish and wildlife resources. 
Diversions were recommended near Caernarvon, Louisiana, into the Breton Sound 
Basin, and near Davis Pond, Louisiana, into the Barataria Basin. The report also 
recommended that the plan be implemented under the authorized Mississippi Delta 
Region Project, which is identical in purpose. 



These diversions are predicted to prevent the loss of about 99,000 acres of marsh 
during the 50-year projects. The Caernarvon structure was completed in February 
1991. The Davis Pond structure is currently in the detailed design phase. 
Construction of the Davis Pond structure is scheduled to begin in March 1994, and is 
scheduled for completion in August 2997. 

A USACE feasibility report entitled Mississippi and Louisiana Estuarine Areas 
was completed in 1984. The report recommended the diversion of Mississippi River 
water into the Lake Pontchartrain Basin and Mississippi Sound to enhance habitat 
conditions and improve fish and wildlife resources. The project was authorized by 
the Water Resources Development Act of 1988. The Preconstruction Engineering 
and Design phase was initiated in fiscal year 1984. Construction could begin in 
March 1994, and is scheduled for completion by June 1998. 

A USACE report entitled Barataria Bay, Louisiana was published as House 
, Document No. 82,85th Congress, 1st Session. The project provides for a 12- by 125- 

foot channel approximately 37 miles long from the Gulf Intracoastal Waterway 
(GIWW) to Grand Isle, Louisiana. These improvements were authorized by the 
River and Harbor Act of 3 July 1958. All work was completed in December 1967. 

The USACE prepared an reconnaissance report, Louisiana Coastal Area, 
Hurricane Profection, which investigated hurricane induced surges associated with 
the anticipated future losses of coastal wetlands and barrier islands in the coastal 
zone of Louisiana. The report recommended that the study proceed into the cost 
shared feasibility phase for an area of St. Charles Parish on the west bank of the 
Mississippi River. The report was certified in March 1989. The feasibility study was 
initiated in March 1990. The local sponsor notified the USACE that they would not 
continue to participate in the cost shared study in January 1991; consequently, the 
study was terminated. 

A USACE report entitled Lake Pontchartrain, Louisiana and Vicinity 
authorized, under the Flood Control Act of 1965 and by the Water Resources 
Development Act of 1974, hurricane protection for a portion of the metropolitan 
New Orleans area on the east bank of the Mississippi River. The plan called for 
construction of barriers at the entrance to Lake Pontchartrain. In December 1977, a 
Federal court injunction stopped construction of portions of the authorized project 
until a new Environmental Impact Statement could be prepared. A reevaluation 
study, dated July 1984, recommended construction of the Lake Pontchartrain High 
Level Plan and the Chalmette Area Man. The plans consist of raising existing levees 
and constructing new levees, with no barriers at the entrance to Lake Pontchartrain. 
Construction of the project is ongoing. 

A USACE report entitled New Orleans to Venice, Louisiana, Hurricane 
Protection was published as House Document No. 550,87th Congress, 2nd Session. 
The project provides hurricane protection to developed areas in Plaquemines Parish 
along the Mississippi River. The locally constructed back levee from City Price to 
Venice on the west bank would be enlarged and the existing levee from Phoenix to 
Bohemia on the east bank would be brought up to grade. The General Design 
Memorandum Supplement No. 5, dated October 1983, provides for the creation of 
297 acres of marsh in the Delta-Breton National Wildlife Refuge as mitigation for 
marsh loss caused by the levees. The project is approximately 53 percent complete 
and construction along all five reaches is scheduled to be completed in September 
2013. 



The USACE published the Grand Isle and Vicinity (Larose to Vicinity of Golden 
Meadow), General Design Memorandum in May 1972. The Larose to Golden 
Meadow Hurricane Protection Project was authorized by Public Law 298,89th 
Congress, 1st Session, approved October 27,1965. The project provides protection 
against hurricane surge flooding with a levee loop approximately 43 miles in length 
along both banks of Bayou Lafourche at Larose and Golden Meadow. The project 
includes floodgates in Bayou Lafourche at Larose and Golden Meadow. 
Construction of the project is continuing. 

A USACE report published as House Document 112, Eighty-sixth Congress, first 
session, titled Bayou Lafourche and Lafourche-Jump Waterway, Louisiana, 
recommended modification of the existing project. The report recommended an 
auxiliary channel 12-by 125-feet from the Intracoastal Waterway (mile 37.2) generally 
parallel to and west of Bayou Lafourche along Grand Bayou Blue to Bayou 
Lafourche below the highway bridge at Leeville, and thence in the bayou to the 12- 
foot depth contour in the Gulf of Mexico; a channel 9 by 100 feet in Bayou Lafourche 
from Leeville to the lower limits of Golden Meadow restoring and extending the 
existing jetties at Belle Pass from the 6- to 12-foot depth if found advisable to reduce 
maintenance; and dredging a 12- by 125-foot channel from Bayou Lafourche at 
Leeville through the Southwestern Louisiana Canal to and through Bayou Rigaud 
(Grand Isle). The dredging between mile -0.3 and mile 13.2 on Bay0.u Lafourche has 
been completed; dredging Bayou Lafourche from Leeville to Golden Meadow (9 feet 
by 100 feet) has been completed, and dredging of Bayou Lafourche Auxiliary 
Channel will be initiated contingent upon availability of right-of-way and funds. 

A USACE report published as House Document 583, Eighty-seventh Congress, 
second session, titled Bayous Terrebonne, Petit Caillou, DuLarge, and Connecting 
Channels, Louisiana, and the Atchafalaya River, Morgan City to the Gulf of Mexico, 
contained an evaluation of a 9- by 80-foot channel in Bayou Grand Caillou from the 
Houma Navigation Canal to the Gulf of Mexico. The study was unfavorable, and 
no improvements were recommended for Bayou Grand Caillou or other streams 
under study. Federal maintenance of the Houma Navigation Canal, as constructed 
by the Terrebonne Parish Police Jury, was recommended in the report and was 
authorized by Congress in the River and Harbor Act of 1962. 

The USACE prepared a feasibility report and EIS, Atchafalaya Basin Floodway 
System, Louisiana, in 1982. The report recommended a plan to satisfy the flood 
control needs of southern Louisiana and optimize the environmental protection of 
the Lower Atchafalaya Basin Floodway. In February 1983, the Chief of Engineers 
recommended further study of the Atchafalaya Bay-Terrebonne marsh complex. 
This study will analyze backwater flooding problems east of the floodway. The study 
results will be presented in a reevaluation report. In addition, a delta management 
study will analyze techniques for managing the developing delta in Atchafalaya Bay 
that are consistent with USACE navigation and flood control responsibilities. Study 
results will be included in a feasibility report entitled Atchafalaya Basin Land and 
Water Resources, Louisiana. 

A USACE report published as Senate Document Number 93, Seventy-seventh 
Congress, titled Bayou Teche, Teche-Vermilion Waterway, and Vermilion River, 
LA recommended an 8- by 80-foot channel from Vermilion Bay to the Gulf 
Intracoastal Waterway; a navigable 9- by 100-foot channel from the Gulf Intracoastal 
Waterway to the head of navigation at Lafayette for navigation and flood control 



improvement of the non-navigable channels of Vermilion River and Bayou 
Fusilier from Lafayette, Louisiana to Bayou Teche; channel enlargement in Bayou 
Teche from 2 miles below Arnaudville to Port Barre, Louisiana; an increase in pool 
elevation above Keystone Dam; and construction of suitable control works in Ruth 
Canal by local interests. All work has been completed. The project was reclassified 
as an "Operation and Maintenance, General" project under the category 
"Navigation" in 1956. 

A USACE report on the Mennentau River and Tributaries and Gulf Intracoastal 
Waterway, which was published as Senate Document Number 231 Seventy-ninth 
Congress, recommended improvement or modifications to existing improvements 
in the coastal area of Louisiana. The report recommended the construction of a 
saltwater guard lock (Calcasieu Lock) in the Gulf Intracoastal Waterway; channel 
enlargement of the Mennentau River below Grand Lake and the construction of a 
sector gated control structure in the Mermentau River at Catfish Point; channel 
enlargement and realignment of the Inland Waterway from Vermilion Bay to 
Grand Lake; construction of a sector gated control structure in the enlarged channel 
near Schooner Bayou; and enlargement of the North Prong of Schooner Bayou and 
Schooner Bayou Cut-Off. All work was completed as of 1952. 

A USACE report entitled Calcasieu River and Pass, Louisiana, was published as 
House Document No. 436,86th Congress, 2nd Session. The report and prior River 
and Harbor Acts authorized a 35- by 250-foot channel 36 miles long from the Lake 
Charles Harbor and Terminal District (including the Clooney Island Loop) to the 
Gulf of Mexico. The project was authorized by the River and Harbor Act of 14 July 
1960. Work was completed in October 1968. 

A USACE report published as House Document 582, Eighty-seventh Congress, 
second session, titled Calcasieu River Salt Water Barrier, Louisiana recommended a 
salt water barrier structure with five 40-foot tainter gates in a new channel; a parallel 
channel with a navigation structure and single sector type gate; an earthen closure 
dam and a woven lumber type revetment. The project modification has been 
completed. 

The USACE, under Section 1135 of the Water Resources Development Act 
(WRDA) of 1986 and as modified under Section 304 of the WRDA of 1990, is 
authorized to conduct studies on the operation of USACE water resources projects to 
determine the need for modification of the project for the purpose of improving the 
quality of the environment in the public interest. Proposed projects must be - 
feasible, must be consistent with the authorized project purpose, and must 
emphasize fish and wildlife restoration. Project cost are cost shared 75 percent 
~ederal  and 25 percent non-federal. The total Federal cost to any particular project is 
limited to $3.75 million. 

The USACE regulates construction and other work in navigable waterways 
under Section 10 of the Rivers and Harbors Act of 1899, and has authority over the 
discharge of dredged or fill material into the "waters of the United Statesf'-a term 
which includes wetlands and all other aquatic areas-under Section 404 of the 
Federal Water Pollution Control Act Amendments of 1972 (PL 92-500, the "Clean 
Water Act"). The Section 404 program is the principal way by which the Federal 
Government protects wetlands and other aquatic environments. The program's 
goal is to ensure protection of the aquatic environment while allowing for necessary 
economic development. 



In an effort to ensure adequate disposal areas for dredged material removed 
during maintenance of Federal navigation projects, the USACE, New Orleans 
District, develops a Long Term Disposal Man. As part of this effort, the District 
evaluates the existing disposal plan and possible alternatives with the objective of 
developing a more environmentally desirable plan at a reduced, comparable, or 
justifiably increased cost. The goal is a long-term disposal plan incorporating 
beneficial use of the dredged material to the maximum extent practicable. 

U.S. Department of the Interior W.S. Fish and Wildlife Service, U.S. Geolofical 
Survev. Minerals Management Service, and National Park Service). 

The USFWS administers six National Wildlife Refuges encompassing over 
264,000 acres; the majority of those lands are coastal wetlands. The USFWS carries 
out an active program to protect, restore, and enhance those wetlands. Funding for 
wetland conservation activities is derived from the USFWS's budget; the Sate of 
Louisiana's Wetland Conservation and Restoration Fund; the North American 
Wetlands Conservation Act (NAWCA) grants, matched with State and other non- 
Federal contributions; and private contributions matched by National Fish and 
Wildlife Foundation grants. An example of wetland restoration on refuge lands 
with multiple funding sources is the recent and ongoing construction of numerous 
small scale sediment diversions (crevasses) on the Delta National Wildlife Refuge. 
The USFWS also requires private and public entities to mitigate the impacts of their 
activities on refuge lands, including coastal wetlands. 

The USFWS also provides leadership in the implementation of the North 
American Waterfowl Management Plan (NAWMP), a strategy for restoring 
continental waterfowl populations to levels observed in the 1970's. Joint ventures 
have been established to help implement the NAWMP in key geographic regions. 
Coastal Louisiana is a key component of the Gulf Coast Joint Venture. In support of 
the NAWMP, the USFWS and key public and private entities have management 
strategies to benefit waterfowl and other wetland dependent wildlife in coastal 
Louisiana. To help implement those strategies, the Service assists other entities in 
the preparation of applications for North American Wetlands Conservation Act 
grants, and advocates other means of achieving habitat conservation goals (e.g., 
modifying USACE projects to benefit wetlands, implementation of selected State 
funded coastal wetland restoration projects, etc.) 

The USFWS has a major consultation, reporting, and advocacy rol6 under 
provisions of the Fish and Wildlife Coordination Act. Under the Act, the Service 
provides its findings and recommendations to Federal construction and permitting 
agencies regarding impacts to, and conservation of , important fish and wildlife 
resources. In coastal Louisiana, the USFWS participates in the planning and 
evaluation of proposed water resource development projects carried out by the 
USACE and the SCS, and advocates measures to reduce the loss of wetlands and to 
benefit wetland habitats whenever possible. The Service also has consultation 
responsibility under the Coastal Barrier Improvement Act and Section 7 of the 
Endangered Species Act of 1973, as amended; consultation with other Federal 
agencies under those authorities can ultimately result in reduced losses of coastal 
wetlands. The USFWS also participates in interagency wetland conservation 
planning efforts such as the Barataria-Terrebonne National Estuary Program. 



The USFWS provides technical assistance to LDNR and private landowners in 
the planning and design of coastal wetland conservation and restoration projects. 
Limited cost share funding for coastal wetland restoration on private lands is 
available through the USFWS's Partners for Wildlife Program. 

The USFWS's National Wetlands Research Center has produced numerous 
reports, habitat maps and other data sources dealing with Louisiana's coastal 
wetlands. Examples of their products which are useful in coastal restoration 
planning include ecological characterizations of the Chenier Plain and Mississippi 
Deltaic Plain ecosystems, a community profile of the delta marshes of coastal 
Louisiana, and habitat maps and associated trend analyses of coastal Louisiana for 
various time periods. The National Wetlands Research Center is conducting 
research on the effects of marsh management on coastal wetlands in Louisiana. 

The Partners for Wildlife program promotes the restoration, enhancement and 
protection of fish and wildlife habitat on private lands through alliances between 
the USFWS, other organizations and individuals. Both technical and financial 
assistance can be provided to eligible landowners. 

The Partners for Waterfowl Tomorrow program promotes the development 
and management of wetlands and waterfowl habitat on private lands. Landowners 
agree to operate and maintain development projects for 10 or more years. 
Landowners are provided water control structures, but must install, maintain and 
operate the structures for 10 years. The USFWS administers this program. 

The U.S. Geological Survey (USGS) is involved in a variety of coastal geoscience 
research, topographic mapping, and data inventory activities in coastal Louisiana. 
The USGS investigates geological processes and monitors various water quality and 
contaminant parameters in that area, and their published findings provide a source 
of scientific information utilized in the planning, design, monitoring and 
evaluation of coastal wetland restoration projects. The USGS, in cooperation with 
Louisiana State University and other Federal agencies, has also produced maps, 
atlases and reports documenting the results of investigations of Louisiana's barrier 
islands, sand sources for possible maintenance and restoration of those islands, and 
critical wetland processes. The USGS is also incorporating major data bases in a 
computerized geographic information system network for coastal Louisiana. The 
agency is also involved in marsh management research being conducted jointly 
with the National Wetlands Research Center. 

The Minerals Management Service (MMS) regulates mineral (primarily oil and 
gas) leasing, exploration, and production on the Outer Continental Shelf (OCS). 
MMS has funded several studies addressing OCS related impacts to sensitive 
habitats in the Gulf of Mexico coastal region, including impacts on Louisiana's 
coastal wetlands. MMS has provided financial support for a 1987 report which 
quantified wetland losses associated with various human activities, including but 
not limited to OCS related activities, in the central Gulf of Mexico coastal region. 
MMS also published a report in 1990 on marsh management practices in coastal 
Louisiana. 

The National Park Service administers the Jean Lafitte National Historical Park 
and Preserve, authorized by Congress in 1978. The park was established to protect 
significant cultural and natural resources of Louisiana's Mississippi Delta Region 
and to interpret the area as it related to development of cultural diversity in the 
delta. 



Environmental Protection Agency. - 

The National Estuary Program is a five-year, multi-agency planning effort that 
works toward the development of a Comprehensive Coastal Management Plan for 
specific estuarine systems. The Barataria-Terrebonne Estuary system is enrolled in 
this program. The Louisiana Department of Environmental Quality is the lead 
agency. 

The Environmental Monitoring and Assessment Program (EMAP), includes the 
Louisiana Province within the estuaries section. Coastal monitoring includes the 
EMAP-Estuaries suite of benthic indicators, water quality and fish. The 1993 field 
samples are being processed at four province Laboratories. 

The EPA has overview responsibility in the Clean Water Act, Section 404 
program, which deals with the permitting of discharges of dredge and fill material 
into waters of the United States, including wetlands. This includes the 
responsibility to prohibit or restrict a fill that may have unacceptable impacts on 
these waters. 

The EPA has responsibility to review and comment on environmental impacts 
and compliance with the National Environmental Policy Act for federal projects 
that may have significant impacts on the environment. 

With CWA, Section 404 "extramural funds", EPA Region 6 and -Headquarters 
has provided studies and small wetland related projects including the following: 

Feasibility of Using Pipelines and Dredged Sediments to Restore Wetlands in 
Terrebonne Parish, September, 1991. 

Demonstration Project for Revegetation and Wetland Restoration (Hammock 
Lake and the Gulf Intracoastal Waterway), November, 1993. 

Gulf Intracoastal Waterway Spoil Bank Herbivory Study, April, 1993. 
Sedimentation Processes of Natural and Dredged Material in the Atchafalaya 

Delta, scheduled completion date January, 1994. 
Vegetational Analysis of the Avoca Island Marsh Management Plan in the 

Lower Atchafalaya Basin, Louisiana, May, 1991. 
Field Monitoring of Marsh Management Activities at Rockefeller Wildlife 

Refuge and Fina-LaTerre. Accretion and flux studies reported in 1993, including 
vegetation stress and simulated drawdown studies now in progress. 

Spoil Bank Management Study in Terrebonne Parish, in process. 
Study of Ecological Effects of Mariculture on an Estuarine Marsh System Under 

Management (Preliminary Investigation), September, 1989. 
A Project to Monitor the Effectiveness of Sediment Fences Constructed Near 

Leeville, Louisiana, 1992. 
Development and Application of Spatial Simulation Model for Predication of 

Impacts from Marsh Management Practices in Coastal Louisiana, July, 1992. 
Analysis of marsh loss and gain on sixteen marsh management sites and sixteen 

unmanaged (control sites in coastal Louisiana (1988). 
Additional EPA programs have provided demonstration projects for the 

restoration of oil and gas canals with vegetation and sediment fencing, and for the 
development of vegetation in open water areas using submerged berms. 



U.S. Department of Amiculture, (Soil Conservation Service, Arrricultural 
Stabilization and Conservation Service). 

The primary objective of the Soil Conservation Service Plant Material Program 
center located in Golden Meadow, Louisiana, is the development and introduction 
of plant species to be used to reduce coastal erosion. 

The Swampbuster Provisions of the 1985 Food Security Act prohibits farm 
program payments to farmers who convert wetlands into aoplands or transform 
wetlands into a condition that will allow crops to be planted. 

Under the Conservation Reserve Program (CRP), the Agricultural Stabilization 
and Conservation Service (ASCS) will cost-share with landowners to implement an 
approved soil conservation plan and pay landowners annual rental payments for 10 
years to maintain these practices. Specific land eligibility requirements must be met. 

Under the Agricultural Conservation Program (ACP), ASCS provides up to 75 
percent cost-share for certain practices designed to reduce sedimentation and 
pollution or provide wildlife habitat (permanent cover and shallow water) on land 
presently in agricultural production. Specific land eligibility requirements must also 
be met. 

Under the Wetland Reserve Program (WRP), landowners are paid by ASCS for 
long-term or permanent easements on prior converted cropland that is restored 
both vegetatively and hydrologically into its natural wetland state. ASCS will also 
cost-share up to 75 percent of the restoration costs. 

In Louisiana, the Water Bank Program is used primarily to protect existing 
wood duck nesting habitat. In coastal parishes, however, the program has been used 
to restore and protect mottled duck nesting habitat in former marsh pump-outs and 
abandoned rice fields. Contracts consist of 10-year agreements which require 
landowners to follow a conservation plan. Participating landowners receive rental 
payments from the U.S. Department of Agriculture. 

U.S. Department of Commerce, National Oceanic and Atmospheric Administration 
(NOAA), National Marine Fisheries Service. 

The National Sea Grant Program seeks to inaease understanding, assessment, 
development, utilization and conservation of the Nation's ocean and coastal 
resources by promoting a strong educational base, responsive research and training 
activities and broad dissemination of knowledge and techniques. To accomplish 
this, the program has developed an infrastructure of marine research and 
technology transfer at its educational institutions, including Louisiana State 
University. Within this general framework, the National Sea Grant Program is 
structured to focus on NOAA-wide interests such as the Coastal Ocean Program and 
the Climate and Global Change Program. 

Fishery Management Councils have the major responsibility for developing 
fishery management plans (FMP) for domestic and foreign fisheries in the U.S. 
Exclusive Economic Zone. The councils also evaluate estuarine and freshwater 
issues affecting managed species under their purview. NOAA provides the councils 
with technical and administrative assistance and financial support to develop, 
monitor, implement and amend the FMP's. Councils conduct public hearings, 
review applications from foreign countries, estimate yields and determine the total 
allowable level of foreign fishing for each fishery under their management 

I jurisdiction. NOAA reviews management plans developed by the council to ensure 



their compliance with the Magnuson Fishery Conservation and Management Act. 
In the Gulf of Mexico, FMPs have been implemented for red drum, shrimp, 
mackerel, and other living marine resources. 

NOAA's Habitat Restoration Center was established in 1991 to provide in-house 
expertise and coordination for restoration and habitat research. The NMFS is the 
lead office for the center and works with other NOAA components to develop 
appropriate restoration methodologies. The center leads the planning, 
implementation and monitoring of case specific programs to restore NOAA trust 
resources after successful settlement of natural resource damage claims. NOAA also 
has a ready response capability (utilized during oil spills in Louisiana) to provide 
critical information regarding oil spill trajectory, chemical hazard analyses and 
assessments of the sensitivity of marine and estuarine habitats. To fulfill the 
responsibility of the Secretary of Commerce under the Superfund and Clean Water 
Acts, NOAA, as Federal trustee for living natural resources in coastal and marine 
areas, conducts comprehensive assessments of damages to NOAA trust resources 
from discharge of oil or releases of other hazardous substances. 

The NMFS, under the Fish and Wildlife Coordination Act, has a major role in 
the review process for applications regarding wetlands alterations and possible 
degradation, NMFS Habitat Conservation Division (HCD) provides substantive 
comments to Federal and state permitting agencies on the impacts of projects 
involving habitat which supports marine fishery resources and recomments 
appropriate and practicable measures to mitigate those impacts. The HCD also 
participates in numerous interagency wetland conservation planning efforts in 
Louisiana such as the Barataria-Terrebonne National Estuary Program and Coastal 
America. 

NOAA, through its Coastal Ocean kogram, has initiated a cooperative Federal 
and state interagency effort (C-CAP) to map coastal wetlands and adjacent upland 
cover and change in coastal regions of the U.S. every 2 to 5 years and to annually 
monitor areas of significant change. 

The Fisheries Statistics Division collects, compiles and publishes data on U.S. 
commercial and recreational landings, foreign catches, employment, vessels, prices, 
production of processed fishery products and per capita consumption. Statistics for 
fish and shellfish landed in Louisiana are available by species in pounds and dollars, 
port landed, and harvest zone. - 
State of Louisiana. 

The Louisiana Department of Wildlife and Fisheries (LDWF) Land Acquisition 
Program is administered by the LDWF and is funded primarily by duck stamp and 
hunting license revenues. Wetlands are given high priority. Revenue allocations 
for this program include $1.5 million to acquire waterfowl habitat, $800,000 from 
hunting licenses for general land acquisition, and $18,000,000 in one-time funding. 

The LDWF Fur and Refuge Program, Refuge Division includes almost 200,000 
acres of coastal wetlands in four separate refuges. Providing waterfowl habitat is the 
primary purpose of these wetlands. 

The LDWF Natural Heritage Program's primary mission is the identification 
and indexing of unique natural habitats in Louisiana (including many wetlands). 



The Louisiana Natural and Scenic Rivers Program is administered by the LDWF 
and provides for a system to protect certain rivers and streams from certain forms of 
destruction. 

The Statewide Environmental Investigation Program is administered by the 
LDWF and allows for mitigating fish and wildlife habitat loss caused by local, state 
or federal development projects. 

The Coastal Management Division Coastal Use Permitting Program is 
administered by the Louisiana Department of Natural Resources-Coastal 
Management Division (DNR-CMD). This program provides guidelines for the 
permitting of coastal zone developmental activities in the least environmentally 
damaging manner. Coastal Use Permits (CUP) are required for any activity in the 
coastal zone except those specifically exempted by the Louisiana State Legislature. 

The Coastal Management Division Consistency Program is administered by 
DNR-CMD and involves the review of all federal activities in the coastal zone to 
ensure consistency with the Louisiana Coastal Management Program. 

The Coastal Management Division Local Coastal Programs interfaces with local 
parish governments and provides for the development and implementation of 
local coastal management plans consistent with the state program for management 
of activities of local concern. Parishes with an approved local program can permit 
coastal activities of local concern. 

The Louisiana Coastal Wetlands Conservation and Restoration Program is an 
action program administered by the Governor's Office of Coastal Activities that 
establishes specific coastal restoration or conservation projects through an annual 
updated priority plan approved by the Louisiana State Legislature. The program is 
funded from a portion of the state oil and gas severance taxes placed in a Wetlands 
Trust Fund. 

The Forestry Stewardship Program is administered by the Louisiana Department 
of Forestry and Agriculture Office of Forestry. It provides financial incentives 
and/or technical support for farmers to improve habitat, including forested 
wetlands. Improvements include erosion control, water quality management, etc. 

Louisiana Land & Exploration Company (LL&E) is the largest private owner of 
coastal wetlands in the U.S., with holdings in excess of 600,000 acres. Since the mid- 
1950's the company has conducted an aggressive wetlands management and 
conservation program. LL&Ets efforts are continuing. 

The Fina LaTerre Mitigation Bank program includes a comprehensive - 
management effort to maintain and enhance vegetated wetlands to accrue credits 
used to mitigate for development projects within the same hydrologic basin. 

I The Mud Lake Marsh Conservation Plan involves two separate areas. 
Management techniques are oriented toward fisheries interests. 

The Fina LaTerre Marsh Management Program manages extensive coastal 
I wetlands to make a profit. The surface-leasing program includes leases for fur, 

alligator, deer, ducks, and campsites. 
The Nutria Control Program was established by Act 552 and provides up to 

$50,000 to encourage trapping of nutria on private wetlands being destroyed by 
nutria. 

The Louisiana Nature Conservancy program is designed to preserve plants and 
animals in natural communities that represent the diversity of life in unique and 
threatened habitats (including coastal and inland wetlands) by protecting the land 



and water. This program is carried out by the acquisition of land that includes the 
habitats in question. 

Act 1040 of the 1990 Louisiana Legislature requires LDNR to adopt regulations to 
require mitigation for the ecological values lost as a result of activities permitted in 
the Louisiana Coastal Zone. LDNR is in the process of developing those regulations 
with input from Federal and state agencies, landowners, development interests, 
local governments, and the environmental community. An initial draft of the 
regulations was distributed for review on November 18,1992. The draft is presently 
undergoing significant revisions. LDNR intends to proceed with formal 
rulemaking procedures during Summer 1993, with a goal of adopting the 
regulations by the late Summer or Fall 1993. 

The Short-Term Dredged Material Survey program is administered by the 
LDNR and provides for the development of short-term plans for the beneficial 
disposal of materials dredged in the Atchafalaya River, Barataria Bay Waterway, 
Houma Navigation Canal, Mississippi River Gulf Outlet, Calcasieu Ship Channel, 
and Freshwater Bayou. The dredged material disposal plans identify feasible 
disposal options which restore, create, conserve, and enhance vegetated wetlands. 

The Long-Term Management Strategies Plan for Coastal Navigation Channels is 
administered by the LDNR and provides for the development of ten-year beneficial 
dredged material disposal plans for coastal zone portions of the following 
navigation channels in Louisiana: Gulf Intracoastal Waterway, Calcasieu River, 
Mermentau River, Freshwater Bayou, Atchafalaya River, Houma Navigation Canal, 
Bayou LaFourche, Barataria Bay Waterway, Mississippi River, and Mississippi River 
Gulf Outlet. 

The LDNR has completed feasibility studies on a number of potential wetland 
benefiting projects. The purpose of the studies was to identify the causes for coastal 
degradation in the project area and submit alternatives for protecting the project 
area. Feasibility studies have been prepared for the following projects: 

White's Ditch Outfall 
Grand/Spanish Pass Diversion 
Violet Siphon Enlargement 
Tiger/Red Pass Diversion 
Shark Island/Weeks Bay 
Davis Pond Diversion Outfall 
Caernarvon Outfall Big Mar 
Lake Salvador Shoreprotection 
Caernarvon Outfall Lake Lery 
White Lake 
West Point a la Hache Outfall 
Black Bayou Marsh Management 
LaReussite Outfall Management 
Deep Lake Marsh Protection 
Grand Bayou Wetland 
Boudreaux/Broussard Marsh Protection 
Bohemia Diversion Outfall 
Sweet Lake/GIWW Bank Restoration 
White's Ditch Enlargement 
Redfish Point 
Cameron Creole Freshwater GIWW 
Back Ridge Freshwater Introduction 
Violet Siphon Diversion Outfall 



Weeks Bay Shore Restoration 
North Shore Wetland 
Black Lake South Shore Protection 
Holly Beach to Calcasieu 
Constance Beach to Ocean View 

EXISTING PROJECTS (INTERBASIN) 
Numerous projects have been constructed within the Louisiana coastal zone by 

Federal, State, and local agencies. Listed in this section are the relevant projects and 
their corresponding basin. The effects these projects have on a particular basin are 
discussed in the individual basin plans appended to this report. 

Department of the Armv, U.S. Armv Corps of Engineers. 

Project 
Bayous Chene, Boeuf, and Black Navigation Project 
Gulf Intracoastal Waterway 
Larose to Golden Meadow, LA, Hurricane Protection 

Basin 
Atchafalaya-Terrebonne 
All Basins 
Terrebonne-Barataria 

Mississippi River, Baton Rouge to the Gulf of Mexico, LA Bar-Pontch-Bret-Delta 
Mississippi River Ship Channel, Gulf to Baton Rouge, LA Bar-Pontch-Bret-Delta 
Mississippi River Channel Improvements Bar-Pontch-Bret-Delta 

(Dredging, Foreshore Protection, Levees, and Revetments) 
New Orleans to Venice, LA, Hurricane Protection Breton-Barataria 
Old River Control Structure Atch-Bar-Pontch-Bret-Delta 

State of Lousiana. 

Project 
Christmas tree Projects - 23 Projects 
Vegetative Plantings - 70 Projects 

Basin 
All Basins 
All Basins 



EXISTING PROJECTS (INTRABASIN) 

Department of the Armv, U.S. Armv Corps - of Eng;ineers. - 

River and Harbor Projects 

Pro-jxt 
Amite River and Bavou Manchac, LA 
Atchafalaya River, ~ o r ~ a n  City to the Gulf of Mexico, LA 
Barataria Bay Waterway, LA 

Queen ~ e &  Island Habitat Restoration 
Wine Island Restoration 

Bayou Dupre, LA 
Bayou Grand Caillou and Le Carpe, LA 
Bayou Lacombe, LA 
Bayou Lafourche and Lafourche Jump Waterway, LA 
Bayous La Loutre, St. Malo and Yscloskey, LA 
Bayou Segnette Waterway, LA 
Bayou Teche, LA 
Bayou Teche and Vermilion River,LA 
Bayou Terrebonne, LA 
Bayou Vermilion, LA 
Calcasieu River at Coon Island, LA 
Calcasieu River at Devil's Elbow, LA 
Calcasieu River and Pass, LA 
Calcasieu River Saltwater Barrier, LA 
Freshwater Bayou, LA 
Grand Bayou Pass, LA 
Gulf Intracoastal Waterway 

Algiers Lock 
Bayou Boeuf Lock (MRT) 
Calcasieu Lock 
Harvey Lock 
Inner Harbor Navigation Lock 
Leland Bowman Lock 

Houma Navigation Canal, LA 
Inland Waterway from Franklin to the Mermentau River, LA 
Mississippi River to Bayou Tech, LA 
Lake Charles Deep Water Channel, LA 
Little Caillou Bayou, LA 
Mermentau River, LA 

Catfish Point Control Structure 
Scooner Bayou Control Structure 

Mississippi River Gulf Outlet, LA 
Mississippi River Outlets, Venice, LA 
Michoud Canal, LA 
Waterway from Empire, LA to the Gulf of Mexico, LA 
Waterway from the GIWW to Bayou Dulac, LA 

Basin 
Pontchartrain 
Atchafalaya 
Barataria 
Barataria 
Terrebonne 
Pontchartrain 
Terrebonne 
Pontchartrain 
Terrebonne 
Breton Sound 
Barataria 
Atchafalaya 
Teche/Vermilion 
Terrebonne 
Teche/Verinilion 
Calcasieu/Sabine 
Calcasieu/Sabine 
CalcasiedSabine 
Calcasieu/Sabine 
Teche/Vermilion 
Barataria 
All Basins 
Pontchartrain 
Atchafalaya 
Calcasieu /Sabine 
Barataria 
Pontchartrain 
Mermentau 
Terrebonne 
Teche /Vermilion 
Atchafalaya 
Calcasieu/~abhe 
Terrebonne 
Mermentau 
Mementau 
Mementau 
Pontchartrain 
Miss River Delta 
Pontchartrain 
Breton-Barataria 
Terr ebonne 



Flood Control, Mississippi River and Tributaries 

Proiect 
Atchafalaya Basin Floodway System, LA 
Atchafalaya River Navigation 
Bonnet Carre Spillway 
Teche-Vermilion Basin, LA 

Hood Control Projects 

Project 
Amite River and Tributaries, LA 
Grand Isle, LA and Vicinity-Hurricane Protection 
Harvey Canal Bayou Barataria Levee, LA 
Lake Pontchartrain, LA and Vicinty-Hurricane Protection 
Morgan City, LA and Vicinity-Hurricane Protection 
Westwego to Harvey Canal 

Freshwater Diversions 

Pro* 
Bonnet Carre Freshwater Diversion Stucture 

(authorized, not constructed) 
Caernarvon Freshwater Diversion Structure 
Davis Pond Freshwater Diversion Structure 

(authorized, not constructed) 

Department of the Interior, USFWS. 

Projects on National Wildlife Refuges (NWR) 

Project 
Crevasses (Wetland Establishements) 

Delta NWR 
Operation and Maintenance of 16,000 acre 
Lacassine Pool, Lacassine NWR 

Wetland Management Projects 
Cameron Prairie NWR 

Operation and Monitoring of Cameron-Creole Watershed 
Sabine NWR 

Operation of Water Control Sturdures 
Sabine NWR 

Operation and Maintenance of 30,000 acre Pool 
Sabine NWR 

Basin 
Atchafalaya 
Atchafalaya 
Pontchartrain 
Atchafalaya 

Basin 
Pontchartrain 
Barataria 
Barataria 
Pontchartrain 
Atchafalaya 
Barataria 

Basin 
Pontchartrain 

Breton Sound 
Barataria 

Basin 
Miss River Delta 

Mermentau 

Mermentau 

Calcasieu 

Calcasieu 

Calcasieu 



State of Louisiana. 

Projects 
Three crevasse splays cut at Pass-a-Loutre 
Pass Fourchon Closure and Beach Rotection 
LaBranche Shoreline Stabilization and Canal Closure 
Blind Lake Shoreline Stabilization (rocks) 
Six Crevasse Splays Cut at Pass-a-Loutre 
Baie de Chactas Shoreline Protection 
Brannon Ditch 
Sabine Terraces 
Sabine Shell bank Stabilization 
Pecan Island Outfall Management 
Three crevasse splays cut at theDelta Wildlife Refuge 
Falgout Canal Rotection and Enhancement 
Central Wetlands Pump Outfall 
West Point-a-Hache Diversion 
Violet Siphon 
Pecan Island Freshwater Introduction 
Hammock Lake 
Queen Bess Island Revegetation 
Naomi (LaReussite) Diversion 
Montegut Levee 
Beachcones at Fourchon 
Yellow Bayou 
Pass-a-Loutre Sediment Fencing 
Constance Beach to Ocean View Breakwaters 
Bayou Lamoque Freshwater Diversion 
White's Ditch Freshwater Diversion 
Bohemia Freshwater Diversion 
Teche/Vermilion Freshwater Diversion 
Beach Nourishment at Grand Isle 
Beach Jetties at Grand Isle 
Canals, Marsh Management and Habitat Restoration 
at Rockefeller Wildlife Management Area 

Little Pecan Island Habit Restoration 

Basin 
Mississippi 
Barataria 
Pontchartrain 
Calcasieu/Sabine 
Mississippi 
Barataria 
Calcasieu /Sabine 
Calcasieu/Sabine 
Calcasieu/Sabine 
Mermentau 
Mississippi 
Terrebonne 
Pontchartrain 
Barataria 
Pontchartrain 
Mermentau 
Teche/Vermilion 
Barataria 
Baratatia, 
'I'errebonne 
Terrebonne 
Teche/Vermilion 
Mississippi 
Calcasieu /Sabine 
Breton Sound 
Breton Sound 
Breton Sound 
Atchafalaya 
Barataria 
Barataria 

Mermentau 
Mermentau 
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I 
TAKE- 

PRIDE INl-, United States Department of the Interior AMERICA - - - 
FISH AND WILDLIFE SERVICE = 

825 Kaliste Saloom Road I I 

Brandywine Bldg. 11, Suite 102 
Lafayette, Louisiana 70508 

October 1, 1993 

Colonel Michael Diffley 
District Engineer 
U.S. Army Corps of Engineers 
P.O. Box 60267 
New Orleans, Louisiana 70160-0267 

Dear Colonel Diffley: 

The Fish and Wildlife Service (Service) has reviewed the June 1993 
Draft Louisiana Coastal Wetlands Restoration Plan (Restoration Plan). 
The ~estoration Plan was prepared by the Louisiana Coastal Wetlands 
Conservation and Restoration Task Force (Task Force), pursuant to 
Section 303(b) of the Coastal Wetlands Planning, Protection and 
~estoration Act (CWPPRA). 

The purposes of this letter report are to underscore the importance of 
the Restoration Plan to nationally significant fish and wildlife 
resources, to document the involvement of the Service in the @ development of the Restoration Plan, to acknowledge how the plan will 
benefit fish and wildlife resources, and to outline the future 
involvement of the Service in the implementation, evaluation, and 
refinement of that plan. The following comments are provided in 
accordance with provisions of the Fish and Wildlife Coordination Act 
(48 Stat. 401, as amended; 16 U.S.C. 661 et seq.), but do not fulfill 
our total planning and reporting responsibilities under Section 2(b) 
of that Act for the specific projects recommended in the Restoration 
Plan. 

FISH AND WILDLIFE RESOURCES - 
The service has determined that the marshes, forested wetlands, and 
associated habitats of coastal Louisiana are truly of national 
importance to fish and wildlife resources. Coastal Louisiana contains 
an estimated 40 percent of the vegetated estuarine wetlands in the 
conterminous United States. Those wetlands provide essential habitat 
to diverse and abundant fish and wildlife resources. 

The vast wetlands of coastal Louisiana produce the greatest tonnage of 
commercial fish and shellfish landings of the lower 48 States. As 
noted in the Restoration Plan, the market value of the commercial fish 
and shellfish harvest supported by Louisiana's coastal wetlands 
averages almost $1 billion annually. Coastal Louisiana also supports 
an important recreational fishery. In 1986, recreational fishermen 
made over 3.1 million saltwater fishing trips in Louisiana; the 
majority of their catch was comprised of species that rely on the 
coastal marshes and estuaries as nursery habitat. The swamps and 



freshwater marshes of coastal Louisiana provide important habitat for 
numerous freshwater sport fishes. Sport fishing for freshwater 
species is also an important recreational activity in that area. 

The Louisiana coastal marshes provide winter habitat to more than two- 
thirds of the waterfowl population of the Mississippi Flyway, an 
estimated 20 to 25 percent of North America's puddle duck population, 
and large concentrations of diving ducks. Those wetlands are a vital 
component of the Gulf Coast Joint Venture, established to help achieve 
the goals of the North American Waterfowl Management Plan. The fresh 
and intermediate marshes support the greatest concentrations of 
wintering waterfowl in coastal Louisiana. 

Coastal Louisianafs marshes, swamps, and associated habitats also 
support many other migratory birds, such as rails, gallinules, 
shorebirds, seabirds, wading birds, and numerous songbirds. Over 150 

1 nesting colonies of wading birds, shorebirds, and seabirds ' (representing 25 species and hundreds of thousands of nesting adults) 
were observed in coastal ~ouisiana during a 1990 survey conducted by 
the Louisiana Department of Wildlife and Fisheries. The cheniers and 
natural levee forests of coastal ~ouisiana provide essential stop-over 
habitat to numerous neotropical migratory passerine birds. 

Federally listed threatened and endangered species found in coastal 
Louisiana wetlands and associated habitats include, but are not 
limited to: bald eagle, brown pelican, Arctic peregrine falcon, piping 
plover, and Louisiana black bear. The bald eagle and brown pelican 
both nest extensively that area. 

Coastal Louisiana has long been a leading fur-producing area in North 
America. Common fur-bearers in that area include nutria, mink, 
muskrat, raccoon, and river otter. The coastal marshes and swamps 
also support game mammals such as white-tailed deer and swamp rabbit. 
That area also supports more than 500,000 alligators, and closely 
regulated sport and commercial hunting for that species. 

The Service administers seven National Wildlife Refuges in coastal 
Louisiana, encompassing over 257,000 acres. Those refuges include 
~abine, Cameron Prairie, Lacassine, Shell Keys, Delta, Breton, and 
Bayou Sauvage National Wildlife Refuges. The Louisiana Department of 
Wildlife and Fisheries operates nine refuges and wildlife management 
areas in that area, comprising over 481,000 acres. Coastal wetlands 
make up the majority of those Federal and State wildlife areas. 

SERVICE INVOLVEMENT IN RESTORATION PLAN DEVELOPMENT 

The service has been involved throughout the Restoration Plan 
formulation process. Service personnel have represented the 
Department of the Interior on the Task Force and its Technical 
committee, Planning and Evaluation Subcommittee, Environmental Work 
Group, and ~onitoring Work Group. As members of the interagency 

/ planning teams for each of the nine coastal basins, we participated 
actively and extensively in the formulation of comprehensive 
restoration strategies for each basin. Service biologists actively 



participated in the identification and preliminary evaluation of 
numerous restoration projects proposed for those basins. We also 
helped to develop monitoring protocols to guide the future evaluation 
of completed restoration projects, also required by Section 303(b) of 
CWPPRA . 
The Service has played a leadership role in the development, 
refinement, and application of the Wetland Value Assessment 
methodology, a habitat-based system used to quantify the benefits 
associated with proposed restoration projects. That methodology, 
along with cost data, was used to rank proposed restoration projects 
considered far the first three Priority Project Lists approved by the 
Task Force. Projects were ranked on the basis of their cost 
effectiveness, measured as cost per average annual habitat unit. 

On May 19, 1993, the Service provided extensive review comments on the 
preliminary draft Restoration Plan. We also provided intensive 
editorial assistance to the Task Force in the preparation of the draft 
Restoration Plan. Service comments on the Draft Restoration Plan were 
incorporated in the Department of the Interior's September 3, 1993, 
response to that draft plan and the associated Draft Programmatic 
Environmental Impact Statement. 

IMPACTS TO FISH AND WILDLIFE RESOURCES 

Implementation of the proposed Restoration Plan will have major @ benefits to nationally important fish and wildlife resources. Key 
plan features include: 

1. sediment and freshwater introduction to establish 
additional wetlands, reduce the loss of existing wetlands, 
and restore more favorable salinities in those wetlands and 
adjacent waters; 

2. improved management of fresh water in the receiving 
(outfall) areas of freshwater diversion structures; 

3. management to facilitate the growth of the emerging delta 
in Atchafalaya Bay; - 

4. use of dredged material to create wetlands or nourish 
deteriorated wetlands; 

5. reduction of shoreline erosion along navigation channels, 
lakes, and bays; 

* 

6. restoration and protection of barrier islands; and 

7. hydrologic restoration and marsh management to reduce the 
loss of wetlands and restore deteriorated wetlands. 

The primary source of those benefits is the anticipated net reduction 
in wetland losses. With full implementation of the Restoration Plan, 
wetland losses would be reduced by an estimated 202,800 acres over the 



next 20 years; that reduction represents 70 percent of the wetland 
losses that would occur without plan implementation. In addition, an 
estimated 330,000 acres of wetlands will benefit by introduction of 
additional nutrients and restoration of more favorable salinity 
patterns. 

The anticipated reduction in wetland losses with implementation of the 
~estoration Plan will benefit the full spectrum of fish and wildlife 
resources found in coastal Louisiana. Coastal Louisiana's estuarine 
fish and shellfish production is largely dependent on the nursery 
habitat provided by that area's extensive marshes and associated 
shallow waters. Therefore, the Restoration Plan-associated reduction 
in wetland loss will have major benefits to the sport and commercial 
harvest of estuarine-dependent species. Those species include spotted 
seatrout, sand seatrout, Atlantic croaker, spot, red drum, black drum, 
southern flounder, blue crab, white shrimp and brown shrimp. The plan 
will also reduce and reverse saltwater intrusion and its associated 
adverse effects on sport and commercial freshwater fishes, including 
largemouth bass, crappie, warmouth, bluegill, and catfishes. 

Because much of the net wetland savings will be in fresh and low 
salinity marshes, migratory waterfowl, especially puddle ducks, will 
greatly benefit. Those wetland types provide the highest-value 
habitat to 'puddle ducks. The accelerated growth of the Atchafalaya 
Delta will also be highly beneficial to the large numbers of waterfowl 
that winter in that area. Numerous species of shorebirds and wading 
birds that feed on the tidal flats in that expanding delta will also 
benefit. The reduction in losses of forested wetlands will benefit a 
variety of non-game birds, including hawks, owls, and numerous 
migratory songbirds. Fur animals will also benefit from wetland loss 
reduction, as will American alligators and numerous other species of 
reptiles and amphibians. 

Several measures recommended in the Restoration Plan would benefit 
Sabine, Cameron Prairie, Lacassine, Bayou Sauvage, and Delta National 
Wildlife Refuges, all of which are managed by the Service. That plan 
also identifies five projects on the first two Priority Project Lists, 
which were approved by the Task Force and are being implemented by the 
Service on and adjacent to Sabine, Cameron Prairie, and Bayou Sauvage 
National Wildlife Refuges. Implementation of the Restoratihn Plan 
will also benefit several refuges and wildlife management areas 
managed by the Louisiana Department of Wildlife and Fisheries. 

In the Servicefs March 19, 1993, comments on a preliminary draft of 
the Mississippi River Delta Basin Restoration'Plan, we expressep 
concern over the proposed full-scale diversion of Mississippi River 
flows into Breton Sound. Our concern focused on the anticipated 
adverse impacts of that proposal on Delta National Wildlife Refuge and 
the adjacent State-owned Pass a Loutre Wildlife Management Area. To 
address those concerns, the service recommended that a detailed 
assessment be conducted, as part of the.required feasibility study, to 
determine whether the full-scale diversion can create enough marsh to 
offset the accelerated loss of existing deltaic wetlands. We also 
recommended that the feasibility study evaluate alternative designs 
involving phased implementation of the full-scale diversion, resulting 



in a phased reduction of Mississippi River flows into the active 
delta. Such a phased approach could reduce potential negative 
impacts, both in the existing delta and in Breton Sound. A related 
Service recommendation was that the feasibility study compare the 
effects of smaller diversions of varying sizes to the effects of the 
full-scale diversion; the smaller diversions would be evaluated under 
the assumption that the supporting projects (recommended in the 
~estoration Plan) would be also be implemented. 

The draft ~estoration Plan acknowledges that a detailed feasibility 
study of the full-scale diversion will be conducted. The Service 
continues to *recommend that the issue and alternatives identified 
above be fully addressed in that feasibility study, to include the use 
of predictive models t,o ensure the greatest possible reliability of 
impact predictions. The position of the Service on the proposed 
full-scale diversion will be presented upon completion of that study, 
and will be based on a careful analysis of the net fish and wildlife 
resource impacts of the various alternatives considered. 

FUTURE SERVICE INVOLVEMENT 

The Service intends to be actively involved in implementation and 
periodic revision of the Restoration Plan. That involvement will 
include : 

1. participation in selection of future Priority Project 
Lists; 

2. participation in feasibility analyses of proposed wetland 
restoration projects; 

3. evaluation of project designs to ensure that projects 
achieve optimal benefits.to fish and wildlife resources; 

4. construction, operation, and maintenance of projects for 
which the Service is the designated lead agency; 

5. evaluation of the effectiveness of completed restoration 
projects, as required by CWPPRA; and 

* 

6. active participation in the periodic revision of the 
Restoration Plan by the Task Force. 

Under provisions of Section 7 of the Endangered Species Act of 1973, 
as amended, the Service will also assist the agencies resp~nsi~le for 
implementation of projects proposed in the Restoration Plan to ensure 
that those projects do not jeopardize the continued existence of 
threatened and endangered species, or adversely modify any designated 
critical habitat. The required consultations will be accomplished on 
a project-by-project basis. 



I SUMMARY AND SERVICE POSITION 

The Service has actively participated in the formulation of the 
Restoration Plan. We support the overall restoration strategies 
recommended for each of the nine basins along the Louisiana coast, and 
believe that implementation of those strategies will result in major 
benefits to nationally significant fish and wildlife resources. Those 
resources are threatened by the continuing, severe loss of Louisiana's 
coastal wetlands. To help ensure that optimum fish and wildlife 
resource benefits are achieved, the Service plans to remain actively 
involved throughout the implementation process. Our findings and 
recommendations on individual projects recommended in that plan will 
be provided under the authority of the Fish and Wildlife Coordination 
~ c t  during required feasibility studies and following review of 
applications for required Department of the Army permits. 

We compliment you for your exemplary leadership as Task Force chairman 
throughout the formulation of the Restoration Plan. Please contact me 
if you have any questions regarding the preceding comments. 

V 
David W. Frug6 
Field supervisor 

cc: FWS, Atlanta, GA (AES) 
LA Dept. of Wildlife and Fisheries, Baton Rouge, LA 
LA Dept. of Natural Resources, Baton Rouge, LA 
Governor's Office of Coastal Activities, Baton Rouge, LA 
EPA, Dallas, TX 
NMFS, Baton Rouge, LA 
SCS, Alexandria, LA 
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p a f a n  $30ugc 

70804-9004 

POST OCCICE BOX 94004 
(504) 342-7015 

December 2, 1993 

Colonel Michael Diffley 
District Engineer 
U.S. Army Corps of Engineers 
New Orleans District 
P.O. Box 60267 
New Orleans, LA 70160 

, 
Dear Col. Diff ley: 

The Louisiana Coastal Wetlands Conservation and Restoration 
Task Force has reviewed the comprehensive plan developed under the 
Coastal Wetlands Planning, Protection and Restoration Act (CWPPRA) 
during a two day technical workshop that included input from the 
academic community and the private sector. In addition, the state 
Task Force considered the relative urgency of the specific long 
term concepts identified in my letter of September 13. 

The consensus adopted by the state Task Force as a result of 
the workshop was that re-establishing large scale sedimentation 
processes is the principal long term solution to Louisiana's 
coastal wetlands loss. With that overall goal in mind, it is 
clearly in the best interest of Louisiana to initiate feasibility 
studies of several of the major project concepts immediately, using 
the $800,000 of CWPPRA planning monies that have been set-aside for 
this process. 

Specific recommendations resulting fromthetechnicalworkshop 
are shown in the attached memorandum from the chairman of the state 
Task Force. These recommendations constitute the official state 
request for the initiation of feasibility studies, as discussed at 
the CWPPRA Task Force meeting on October 1, 1993. 

I ask that the CWPPRA Task Force, at its next meeting, develop 
an official response to this request by proposing schedules and 
estimated budgets, as well as any requested modifications of the 
prioritization outlined here. 



Col. Diffley 
December 2, 1993 
Page two 

If additional information or assistance is needed, please call 
Dr. Len Bahr at 504-922-3244. 

Attachment 

c: Senator John Breaux 
Senator J. Bennett Johnston 
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December 1, 1993 

MEMORANDUM 

TO: Col. Michael Diffley, Chairman 
Coastal Wetlands Planning Protection and Restoration Act 
Task Force 

FROM: & Len Bahr, Chairman 
Louisiana Coastal Wetlands 
Conservation and Restoration Task Force 

SUBJECT: Recommendations for Initiating CWPPRA Feasibility Studies 
$ 

Re-establishing large scale sedimentation processes and 
hydrologic "bufferstt are the principal long term solutions to 
Louisiana's coastal wetlands loss. A strategy to reverse the loss @ calls for initiating feasibility studies on the following four 
major project concepts1. This list reflects the state's desired 
order of initiation and does not imply their relative importance: 

1) Increasing the share of Mississippi River borne sediments 
sent down the Atchafalaya River in accordance with P.L. 
101-646, Section 307(b) to maximize delta development; 

2) The re-establishment of the barrier island systems in the 
Barataria and Terrebonne Basins, to an extent sufficient 
to ameliorate the trend of increasing tidal prism 
amplitudes; 

- 
3 )  Modifications to major navigation channels sufficient to 

offset marine transgressions of historically fresh and 
intermediate coastal wetlands and to reallocate flow and 
sediment for diversions and sub-delta building in other 
areas. Channels to be studied, at a minimum, include the 
MRGO, Barataria Waterway, Houma, Calcasieu, GIWW, Sabine, 
lower Atchafalya, and the lower Mississippi; 

These feasibility studies will require the development of an 
onshore sediment budget for the Mississippi/Atchafalaya river 
system and an offshore sediment budget for the barrier islands. 



Col. Diffley 
December 1, 1993 
Page two 

4) A Mississippi River diversion plan2 including: upper 
basin diversions, Bayou LaFourche corridor diversion, 
lower ~ississippidiversions below New Orleans, and lower 
Atchafalaya diversions; in order to maximize the wetland 
conservation and creation potential of the water and 
sediment resources of the lower Mississippi River system. 

To ensure that appropriate large scale projects are 
implemented within a reasonable time, the feasibility studies 
should begin immediately (January 1994) and should have achieved 
most major objectives by 1996. This date coincides with the three 
year statutory deadline for the evaluation of the comprehensive 
plan called for in P.L. 101-646 (Section 303, b, 7). 

In order to save time and reduce cost, the feasibility studies 
should, to the maximum extent possible, incorporate existing data 
that have been published in scientific papers and' technical 
reports. The studies should also take advantage of the technical 
expertise available in state agencies, academic institutions and 
the private sector. 

Please initiate the appropriate procedures to commence these 
studies and keep the state Task Force agencies involved. 

%he initiation of small upper basin freshwater diversions 
would not be precluded by the development of the overall 
Mississippi River diversion plan. 



FINAL PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT 
LOUISIANA COASTAL WETLANDS RESTORATION PLAN 

DECEMBER 1993 

Lead Agency: U.S. Army Corps of Engineers, New Orleans District. 
Cooperating Agencies: Environmental Protection Agency; U.S. Department of the 
Interior, U.S. Fish and Wildlife Service, US. Minerals Management Service, and US. 
Geological Survey; U.S. Department of Agriculture, Soil Conservation Service; U.S. 
Department of Commerce, National Marine Fisheries Service; and the State of Louisiana, 
Governor's Office of Coastal Activities and Department of Natural Resources. 

ABSTRACT: The coastal wetlands of Louisiana are disappearing at the rate of about 25 
square miles per year. Since the 1930's, approximately 1300 square miles of land has 
been lost to open water in coastal Louisiana. Congress, realizing this tremendous loss, 
passed the Coastal Wetlands Planning, Protection, and Restoration Act of 1990 
(CWPPRA). The CWPPRA directs the Secretary of the Army to convene a Task Force 
to prepare a Restoration Plan consisting of projects that provide a comprehensive 
approach to restoring and preventing the loss of coastal wetlands in Louisiana. The Task 
Force consists of the Secretary of the h y ,  the Administrator of the Environmental 
Rotection Agency, the Governor of Louisiana, the Secretary of the Interior, the Secretary 
of Agriculture, and the Secretary of Commerce. In practice, the Task Force members 
have delegated their responsibilities to other members of their organizations. The Task 
Force has developed a comprehensive Restoration Plan for the coastal wetlands of 
Louisiana. In order to accomplish this task, the wetlands were divided into nine 
hydrologic basins. The CWPPRA also provides funding for implementation of annual 
priority project lists containing priority coastal wetlands restoration projects. Three such 
lists have been prepared and projects included on those lists are in the process of being 
implemented. All projects included on the lists are also components of the Restoration 
Plan. The Restoration Plan contains a variety of projects that are grouped under thirteen 
categories: marsh management, hydrologic restoration, hydrologic management of 
impoundments, sediment diversion, freshwater diversion, outfall management, marsh 
creation (with dredged material), barrier island restoration, shoreline erosion control with 
structures, vegetative plantings, terracing, sediment trapping, and herbivore control. 
This Rograrnmatic EIS discusses the effects expected from the various types of projects 
proposed for the Restoration Plan and provides an overview of the plans developed for 
each hydrologic basin, but does not address the effects of specific project proposals. 
Additional National Environmental Policy Act compliance, along with compliance with 
other environmental statutes, will be necessary for each project to be implemented with 
CWPPRA funding prior to project construction. 

Date: 

Please send your comments to Colonel Michael Diffley, New Orleans District Engineer, 
by the date stamped above. For additional information concerning this statement, please 
contact Mr. Richard Boe, Planning Division, U.S. Army Engineer District, P.O. Box 60267, 
New Orleans, Louisiana 70160-0267. Commercial telephone: (504) 862-1505. 

Note: Displays, maps, figures, and other information discussed in the main report for 
the Restoration Plan are incorporated by reference in this Final EIS. 



SUMMARY 

Introduction. 

The coastal wetlands of Louisiana are of National significance because of the 
products and values they provide to our society. Congress, recognizing this 
significance and the tremendous coastal wetland loss that has, and is occurring in 
Louisiana, passed the Coastal Wetlands Planning, Protection, and Restoration Act 
(CWWPRA) in 1990. A major feature of this legislation was the establishment of a 
Task Force, made up of five Federal agencies and the State of Louisiana, to plan and 
implement a comprehensive coastal wetlands Restoration Plan. The Restoration Plan 
is the subject of this Programmatic Environmental Impact Statement (EIS). 

The CWPPRA also provides for annual priority project lists. Prior to the date on 
which the Restoration Plan becomes effective, the lists are to include only restoration 
projects that can be substantially completed during a five year period after the project 
is placed on the list. The first two priority project lists, submitted in November 1991 
and 1992, respectively, consist of relatively small-scale projects that are in various 
stages of implementation. The third list will be transmitted to Congress in late 1993. 
AU of the projects included on the first three priority project lists are also included as 
components of the Restoration Plan. After the completion of the Restoration Plan, 
subsequent annual priority lists will also be developed from the projects contained in 
the Restoration Man. Funding is authorized to implement priority project lists at an 
annual rate of about $40 million (including the 25 percent State share) through fiscal 
year 1999. 

The purpose of this EIS is to provide the public and decision makers with an 
overview of the effects to be expected from the kinds projects proposed for the 
Restoration Plan. The overall impacts of the Restoration Plan and its component 
projects cannot be determined at this time because they will depend on the specific 
actions that the CWPPRA ultimately funds. This Programmatic EIS does not provide 
National Environmental Policy Act (NEPA) compliance nor other necess'ary 
environmental compliance for any specific project. NEPA documents either have 
been or are being prepared separately for each of the projects contained on the first 
three lists and compliance will be necessary for a l l  projects included on future annual 
priority lists prior to project construction. 

The Planning - Process. 

Committees, work groups, and basin study teams, made up of Federal and State 
agency personnel, contractors, local governmental interests, and the academic 
community, were formed by the Task Force to develop the Restoration Plan. Also, a 
Citizen Participation Group was formed to maintain consistent public review and 
provide input to the plans and projects being considered, and to assist and participate 



in the public involvement program. Two series of scoping meetings were held in 
October and November 1991 - one series for coastal zone parish (county) 
representatives and another series for the general public. The purpose of these 
meetings was to identify wetland loss problems throughout the coastal zone and 
potential solutions to those problems. Literally hundreds of ideas were submitted to 
the Task Force through these scoping meetings and most of the suggestions have 
been included in the Restoration Plan as potential projects. 

A series of plan formulation meetings were held from February to May 1992. These 
meetings were attended by Task Force agency representatives, members of the 
scientific and academic community, representatives of the Citizen Participation 
Group, private consultants, parish representatives, and members of the general 
public. Plan formulation revolved around a hydrologic basin approach to restoration. 
The term "basin" refers to any of Louisiana's nine major estuarine areas. During June 
1992, another series of pubic meetings was held to present to the public the 
conceptual plans which had been developed for each basin. 

During the latter half of 1992 and the first half of 1993, the Task Force's efforts were 
focused primarily on integrating all of the information gathered through the planning 
and public comment process into a comprehensive Restoration Man. The draft 
version of the Restoration Plan, and accompanying EIS, was distributed to the public 
in mid-July 1993 and the notice of EIS availability was published in the Federal 
Register on July 16,1993. The Task Force held a series of public meetings in coastal 
Louisiana during July and August 1993. These meetings were designed to solicit 
comments from the public on candidate projects being evaluated for the 3rd Priority 
Roject List and to present the draft Restoration Man and specific plans for restoring 
each basin. The formal public hearing for comments on the EIS was held on August 
11,1993 at the New Orleans District office of the U.S. Army Corps of Engineers 
(USACE). 

Manning - Considerations. 

"Basin Captains" from the Federal Task Force agencies were assigned by the Task 
Force to act as study managers for each of Louisiana's nine coastal hydrologic basins. 
The Basin Captains had the responsibility for coordinating efforts of a multi- 
disciplined basin team to develop a restoration plan for their respective basins. Basin 
Captains and teams were instructed by the Task Force to take the plan formulation 
strategies developed by agency consensus in February to May 1992 and use this 
information to determine the best overall strategy for wetland restoration in each 
basin. In addition, projects were to be categorized as either critical to, or supporting 
of, the restoration of the basins. 



The Task Force instructed the Basin Captains to develop the best approach to 
wetland restoration regardless of the cost involved. This guidance made formulation 
of alternatives difficult. Unless there was more than one mutually exclusive 
approach to overall basin restoration, the restoration plan for the basin became a 
combination of all non-conflicting projects. 

Plannin~ - Constraints. 

This Restoration Plan was assembled under the constraints imposed by its 
authorizing legislation, the Coastal Wetlands Planning, Protection and Restoration 
Act. ~ h e s e  constraints, whether explicitly expressed or implied, affect the character 
of the projects, their ultimate benefit, the time frame in which the projects must be 
identified and analyzed, and the level of funding available for the purpose of plan 
formulation and development. The most sigruficant of these are the legislative 
mandates concerning deadlines for submission of priority project lists and the 
Restoration Plan and the restriction of funds for expenditure in planning. 

In the adopted study process, an attempt has been made to consider all suggested 
means of creating, restoring, or preventing the further deterioration of any type of 
coastal wetland. Many specific suggestions which have been received during this 
process have been burdened by the need for further development of their biological 
and technical backgrounds. Due to the limited availability of time and manpower to 
undertake these analyses, the availability of sound, verifiable data regarding specific 
projects has become an important consideration in selecting and developing 
alternative plans and projects, especially for the priority project lists. 

Additionally, there are several recognized issues which must be accepted as either 
limiting factors or economic burdens in the design of some projects. Prominent 
among these issues are those of the continued protection of existing development 
from induced damages and the compatibility of proposed initiatives with private 
sector economic objectives. Some projects have the potential for producing significant 
changes in socioeconomic characteristics of communities along the Louisiana coast by 
displacing or shifting locations of existing commercial and recreational fishing areas. 
While these items are not considered constraints to development or recommendation 
of plans or projects, they do, in many cases, pose a significant monetary burden in 
implementing those projects. 

A1 ternatives. 

Given the difficulty with designating alternatives for restoration of each hydrologic 
basin, the selection of alternatives for this EIS focused on the types of projects that 
have been proposed for wetland creation, restoration, preservation, and enhancement. 
For purposes of this EIS, the proposed projects have been grouped into thirteen 
types. The project types are: marsh management, hydrologic restoration, hydrologic 



management of impoundments, sediment diversion, freshwater diversion, outfall 
management, marsh creation (with dredged material), barrier island restoration, 
shoreline erosion control with structures, vegetative plantings, terracing, sediment 
trapping, and herbivore control. 

Environmental Conseauences. - 

This Programmatic EIS focuses on the impacts expected from implementation of the 
types of projects proposed for implementation and not on effects of any specific 
project. Thus, discussions will necessarily, be broad and generalized. The analysis 
will focus on antiapated changes to the physical, biological, and socioeconomic 
environment that would result from implementation of any of the thirteen types of 
projects considered. The anticipated environmental effects are summarized in Table 
1, Summary of Comparative Impacts of Proposed Project Types, on the following 
eight pages. 



TABLE 1 
SUMMARY OF COMPARATIVE IMPACTS OF PROPOSED PROJECT TYPES 

> 

SlGNlFlCANT 
RESOURCES 

COASTAL MARSH 

- 

CYPRESS-TUPELO 
SWAMP 

SUBMERGED 
AQUATIC 
VEGETATION 
(SAW 

WILDLIFE 
RESOURCES 

FISHERIES 
RESOURCES 

THREATENED AND 
ENDANGERED 
SPECIES 

OYSTER LEASES 

WATER QUALITY 

- 

EFFECTS 

NO-ACTION 

The rate of coastal marsh loss 
would probably continue its 
gradual decline from the 
present rate of about 25 
square miles per year, but 
would remain significant 

Swamps would continue to 
deteriorate from subsidence, 
prolonged flooding, and 
saltwater intrusion. 

Continued marsh loss and 
saltwater intrusion would 
reduce shallow, protected 
areas necessary for most 
species of SAV. 

Populations of wildlife directly 
dependent on marsh and 
swamp would continue to 
decline with loss of habitat. 

Fisheries populations and 
harvests are being maintained 
by marsh loss adding organic 
material and new estuarine 
habitats. Fisheries harvest 
would decline with continued 
loss of marsh. 

Coastal wetlands provide 
habitat for several listed 
speck, induding bald eagles, 
Arctic peregrine falcons, 
brown pelicans, and piping 
plovers. Continued habitat 
loss could jeopardize their 
-W. 

Areas leased for oyster 
production continue to 
increase as marsh is lost and 
estuarine open water 
develops. Large areas under 
lease would remain dosed to 
harvest because of pollution. 

Previously authorized 
freshwater diversions will 
restore favorable salinity 
regimes in some areas. 
Otherwise, no significant 
changes expected. 

OF VARIOUS PROJECT 

......................................................................... 
MARSHMANAGEMENT 

Passive mgt. can have mixed 
effects on marsh vegetation. 
Active mgt. using drawdowns 
may invigorate existing marsh 
and cause new vegetation to 
develop. 

Marsh management 
techniques could be used to 
benefit chronically W e d  
swamps. 

SAV in managed areas would 
likely increase due mainly to 
reduced tidal circulation, 
lowered turbidity levels, and 
possibly from lowered salinity 
levels. 

Projects would help maintain 
and possibly increase habitat 
values for most wildlife 
species, especially migratory 
waterfowl and furbearers and 
other tensstrial animals. 

Use of managed areas by 
migratory estuarine species 
would likely be reduced to 
varying degrees depending on 
specifics of sites. Populations 
of resident aquatic species 
auld increase inside areas. 

Long-term benefits to some 
listed species possible from 
wetland preservation. The 
National Marine Fisheries 
Service has expressed 
concern over potential 
cumulative effects of 
management on sea turtles. 

Highly unlikely that areas 
capable of supporting 
significant quantities of 
oysters would be proposed for 
management Any leases in 
managed areas would likely 
be adversely affected. 

Projects are expected to 
reduce turbidity levels within 
managed areas and can be 
used to moderate and lower 
average salinity levels within 
managed areas. 

TYPES 

HYDROLOGIC 
RESTORATION 

Rate of marsh loss would be 
lowered by reducing tidal 
scour and moderating salinity 
levels. 

Projects could be designed to 
benefit swamps by reducing 
tidal fluctuation and saltwater 
intrusion. 

SAV in restored areas would 
likely increase due mainly to 
reduced tidal circulation, 
lowered turbidity levels, and 
possibly from lowered salinity 
levels. 

Beneficial effects expected 
due to preservation of 
emergent vegetation and 
higher incidence of 
submerged aquatic 
vegetation. 

Decrease in use of restored 
areas by estuarine species 
possible in some cases. 
Long-term benefits to fish 
from preservation of marsh, 
swamp, and submerged 
aquatic vegetation. 

No direct adverse impacts 
expected to listed spedes. 
Long-term benefi  to some 
listed speaes possible'from 
wetland presenration. 

Any oysters or oyster leases 
within areas proposed for 
hydrologic restoration could 
be either beneficially or 
adversely affected by reduced 
tidal flows depending on site- 
specific conditions. 

Average salinity and turbidity 
levels are expected to 
decrease in restored areas. 
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SUMMARY OF COMPARATIVE IMPACT'S OF PROPOSED PROJECT TYPES 

L 

HYDRO'MANAGEMENT 
OF IMPOUNDMENTS 

Optimal hydrologic 
conditions for growth of 
marsh vegetation would be 
restored to existing 
impounded-areas. 

The habitat value of 
impounded swamps could 
increase from hydrologic 
management. 

Coverage of SAV would 
increase in most project 
areas. With a high level of 
water control, SAV could be 
increased or decreased as 
desired. 

Projects would benefit 
wetland-dependent wildlife 
in impounded areas by 
optimizing water levels. 

Usually, only freshwater fish 
species would be 
benefitted. If tidal 
exchange were 
reestablished, estuarine 
species would benefit. 

No direct adverse impacts 
expected to listed species. 
Long-term benefits to some 
listed species possible from 
wetland restoration. 

Not applicable, no oyster 
leases or significant amount 
of oysters in existing 
impoundments. 

Changes in water quality 
inside of impoundments 
may occur. No significant 
adverse effects expected. 

C 

EFFECTS OF VARIOUS 

----------------------------------------------------------------------------------------. 
SEDIMENT DIVERSION 

This type of project is 
potentially the only 
approach capable of 
building enough new marsh 
to substantially offset losses 
from other sources. 

Sediment diversions could 
benefit swamps by 
counteracting subsidence. 

SAV expected to occur in 
still waters between passes 
and in shallow water areas 
formed in the outfall areas. 
Seagrass beds could be 
negatively affected. 

Wildlife, especially 
migratory waterfowl, wading 
birds, and ternstrial 
animals, would be directly 
benefitted by an increase in 
wetland habit .  

Some diversions would 
cause significant shift of 
estuarine fisheries species 
resources and expand 
freshwater fisheries. Long- 
term benefits from 
increased amount of 
wetlands expected. 

No direct adverse impacts 
expected to listed species 
but biological assessments 
would be appropriate for 
largescale diversions. 
Long-term benefits to some 
listed species from wetland 
restoration. 

Diversions, depending on 
their location, could 
significantly shift areas of 
oyster production. Existing 
oyster beds could be 
covered with silt or killed by 
over-freshening. 

Projects outside of active 
deltas would significantly 
change water chemistry. 
Increased nutrients, 
suspended sediment and 
lowered salinity expected. 

PROJECT TYPES 

FRESHWATER 
DIVERSION 

Marsh loss in outfall areas 
would be reduced by 
introduction of nutrients 
and suspended sediments 
and by a reduction in 
salinity levels. 

Benefits would be expected 
from sediment and nutrient 
input and flushing action of 
freshwater. 

SAV is expected to 
increase in outfall areas 
from nutrient input and 
reduced salinity levels. 

Wildlife resources would be 
b e n e f i  by reduction in 
loss of wetland habitats. 
Diversions would also 
increase vegetative vigor in 
receiving areas. 

Both positive and negative 
impacts, but overall, 
fisheries resources would 
benefit from re- 
establishment of favorable 
salinity regimes and 
preservation of wetland 
habitats. 

No direct adverse impacts 
expected to listed species 
but biological assessments 
would be appropriate for 
largescale diversions. 
Long-term benef i  to some 
listed species from wetland 
restoration. 

Projects may negatively 
affect leases doser to 
diversion but would benefit 
leases farther away from 
diversions; overall net 
benefits expected. 

Significant changes 
expected in water 
chemistry in outfail areas. 
Increased nutrients, 
suspended sediments, and 
lowered salinity expected. 

OUTFALL MANAGEMENT 

Projects will invigorate and 
restore marsh by efficient 
flow of freshwater with 
suspended nutrients and 
sediments across marsh 
and shallow open water. 

Swamps could be 
benefitted by nutrients, 
freshwater flow, and 
sediment deposition. 

SAV is expected to 
increase in outfall areas 
from nutrient input and 
reduction in salinity levels. 

Wildlife resources would 
be benefitted by reduction 
in loss of wetland habitats. 
Management would also 
increase vegetative vigor 
in receiving areas. 

Freshwater fisheries would 
likely be enhanced from 
distribution of freshwater 
and nutrients. Use of 
outfall managed areas by 
migratory estuarine 
species could be reduced 
by restrictions to access. 

No direct adverse impacts 
expected to l i ted species. 
Long-term benefits to 
some listed species from 
wetland restoration. 

Normally, no oyster leases 
expected within areas of 
outfall management. 
Leases adjacent to 
managed areas could be 
either positively or 
negatively affected. 

No significant change in 
water quality expected. 
Average salinity levels 
should be lower within 
management areas. 
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L 

SIGNIFICANT 
RESOURCES 

WILDLIFE 
REFUGES, 
MANAGEMENT 
AREAS, AND 
NATIONAL PARKS 

PROPERTY 
OWNERSHIP AND 
VALUES 

FLOOD 
PROTECTION 

NAVIGATION AND 
OTHER FORMS OF 
TRANSPORTATION 

RECREATION 
OPPORTUNITIES 

CULTURAL 
RESOURCES 

SOCIOECONOMIC 
ITEMS 

i 

TYPES 

HYDROLOGIC 
RESTORATION 

Public areas in coastal 
Louisiana could benefit from 
thii type of project which 
reduces tidal scour and 
saltwater intrusion in stressed 
marshes. 

Easements would be 
obtained for structures sites. 
Existing land uses would be 
preserved. Structures used 
for some projects may hinder 
public access. 

Projects would provide flood 
protection benefits by 
reducing channelized flows 
and encouraging more natural 
sheet flow amss marsh 
surfaces. 

Projects would not affect 
major channels. Projects 
could reduce boat access into 
some restored areas but 
structures are commonly 
f i i  with boat bays in areas 
of high boat usage. 

Hunting opportunities may be 
increased in restored areas. 
Affects on fishing 
opportunities are not 
expected to be significant, 
except for long-term benefits 
from prevention of marsh 
loss. 

- 
Structures and bedging and 
filling activities coukl impact 
cultural resources. Site 
specific actions may be 
necessary to avoid impacts. 

Projects would positively 
affect socioeconomic items to 
the extent that they restore 
and protect coastal wetlands 
and associated fish and 
wildlife resources. 

EFFECTS 

NO-ACTION 

Areas would continue to be 
managed for public use and 
fish and wildlife resources. 
Normal maintenance funding 

. is not suffiaent to maintain 
and restore wetlands within 
these areas. 

Existing uses include grazing, 
hunting, trapping, fishing, non- 
consumptive recreation, and 
oil and gas production. 
Continued loss of wetlands is 
negatively affecting these 
uses. 

The storm surge-buffering 
effect of coastal wetlands 
would be reduced by 
continued wetland loss 
thereby causing greater storm- 
related flooding. 

The numerous navigation 
channels would be 
maintained. Increased 
dredging would be necessary 
because of the loss of 
wetlands that provide 
protection to channels. 

Fishing and hunting activities, 
the two primary recreation 
pursuits, would be diminished 
by marsh loss. Non- 
consumptive uses would 
decline as well. 

Numerous historic and 
prehistoric archeological sites 
located in the coastal 
wetlands would continue to be 
eroded and lost to 
subsidence. 

The continued loss of coastal 
wetlands threatens the 
socioeconomic stability of 
south Louisiana, especially 
the smaller coastal 
communities dependent upon 
harvestable fish and wildlife. 

OF VARIOUS PROJECT 

......................................................................... 
MARSH MANAGEMENT 

Many of the western areas are 
already under some form of 
management Additional 
management and 
maintenance of existing 
projects is proposed on some 
of these areas. 

Easements would be obtained 
for structure sites. Existing 
land uses would be preserved. 
Some projecls could reduce 
public access by boat giving 
landowners increased control 
over access points. 

Possible flood protection 
benefits from the cumulative 
preservation of wetlands that 
provide storm surge 
protection. 

Projects would not affect 
major channels. Active mgt. 
structures would exdude boat 
MIC from some areas. 
Structures can be fitted with 
boat bays in areas of high 
boat usage. 

Hunting and freshwater fishing 
opportunities would likely 
increase in managed areas. 
Overall recreational catch of 
migratory estuarine species 
may be reduced but structures 
concentrate fish and often 
provide prime fishing spots. 

Structures and dredging and 
filling activities couM impact 
cultural resources. Site 
specific actions may be 
necessary to avoid impacts. 

Socioeconomic items wwld 
be positively affected to the 
extent that projects maintain 
and protect coastal wetlands. 
Production of economically 
important estuarine fisheries 
may decline due to reduced 
access of these species into 
managed marsh areas. 
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SUMMARY OF COMPARATIVE IMPACTS OF PROPOSED PROJECT TYPES 

----------------------. 
OUTFALL MANAGEMENT 

Project proposed for the 
Salvador WMA. Likely 
benefits indude 
nourishment of existing 
marsh with nutrients and 
sediment and beneficial 
aspects of fresh water. 

Easements would be 
obtained for areas 
substantially altered by 
dredging, filling, structures 
or other activities and may 
be necessary over the 
entire managed area 

No adverse effect on flood 
protection. Indirect benefit 
from preservation of 
wetlands for storm 
buffering. 

Projects would not affect 
major channels. 
Structures and plugs may 
reduce boat access into 
management areas but 
traditional access routes 
would be maintained. 

Freshwater fish and wildlife 
expected to be benefitted. 
Access by fishermen and 
hunters could be reduced 
unless struchrres are 
equipped with boat bays. 

- 
Project construction could 
affect cultural sites. Site 
specific actions may be 
necessary to avoid 
impacts. 

Projects would positively 
affect socioeconomic items 
to the extent that they 
restore and protect coastal 
wetlands and associated 
fish and wildlife resources. 

...................... 
HYDROMANAGEMENT 
OF IMPOUNDMENTS 

Public areas could be 
substantially benefitted, 
especially Bayou Sauvage 
NWR. 

Easements to manage 
water levels in privately 
owned impoundments 
would probably be 
necessary. 

No effect on flood 
protection, existing 
protection systems would 
be preserved. 

No effect on navigation. 

Increased recreation 
opportunities would occur 
from optimization of water 
levels for fish and wildlife 
resources. 

Project construction could 
affect cultural sites. Site 
specific actions may be 
necessary to avoid impacts. 

Projects would positively 
affect socioeconomic items 
to the extent that they 
restore and protect coastal 
wetlands and associated 
fish and wildlife resources. 

EFFECTS OF VARIOUS 

---- ----- ----- ---- ------ 
SEDIMENT DIVERSION 

Depending on location, 
proposed projects could 
build wetlands on public 
areas in active Mississippi 
and Atchafalaya Deltas or 
cause areas to deteriorate 
from sediment deficit. 

The state owns navigable 
coastal waters but 
ownership of water bottoms 
is often uncertain. 
Easements to be obtained 
on private areas that would 
be substantially altered. 

Diversions may aeate 
problems by raising water 
levels but created wetlands 
would help buffer flooding 
trom storm surge. 

Signifhit adverse impacts 
to navigation possible from 
large-scale diversions. 
Increased shoaling of river 
channels could result from 
reduction of river flows. 

Fishing for estuarine 
species would shii away 
from diversion site. Hunting 
and freshwater fishing 
would increase in emerging 
deltas. Overall net increase 
in recreational opportunities 
expected. 

Project construction could 
negatively affect cultural 
sites. Sites may be 
covered with sediments but 
effect would depend on 
site-specific conditions. 

Projects would positively 
affect socioeconomic items 
to the extent that they 
restore and proted coastal 
wetlands. Site-specific, 
negative effects could occur 
from displacement of 
estuarine fishery resources. 

PROJECT NPES 

---- -------- -- ------ 
FRESHWATER 

DIVERSION 

Diversions could benefit 
public areas by reducing 
saltwater intrusion and 
adding nutrients and some 
sediments. 

Easements would be 
obtajned for diversion sites 
but not for affected areas 
except where substantial 
alteration of conditions is 
expected. Existing land 
uses would be maintained. 

Diversions would be 
constructed to maintain 
flood protection systems. 
Preserved wetlands would 
help buffer storms. 

Major navigation channels 
not expected to be 
affected. Some reduction 
in use of outfall areas by 
small boat traffic possible. 

Fishing for estuarine 
species would shii away 
from diversion sites during 
high flows. Freshwater 
fishing and hunting would 
likely increase in outfall 
areas. 

Project construction could 
affect cultural sites. 
Operations not expected to 
impact cultural resources. 

Projects would positively 
affect socioeconomic items 
to the extent that they 
restore and protect coastal 
wetlands and associated 
fish and wildlife resources. 
Sitespecific negative 
effects could occur from 
displacement estuarine 
fishery resources. 



TABLE 1 
SUMMARY OF COMPARATIVE IMPACTS OF PROPOSED PROJECT TYPES 

SIGNIFICANT 
RESOURCES 

COASTAL MARSH 

CYPRESS-TUPELO 
SWAMP 

SUBMERGED 
AQUATIC 
VEGETATION 
(SAV) 

WILDLIFE 
RESOURCES 

FISHERIES 
RESOURCES 

THREATENED AND 
ENDANGERED 
SPECIES 

OYSTER LEASES 

WATER QUALITY 

CREATE MARSH WITH 
DREDGED MATERIAL 

Significant opportunities exist 
for creation of new marsh to 
offset other losses. Created 
marshes would function 
similar to natural ones. 

No projects proposed for 
development of cypress 
swamp on dredged material. 

Existing SAV in marsh 
creation area would be 
replaced with emergent 
vegetation. Over time, SAV 
could establish in shallow 
ponds within created marsh. 

Direct benefits to wildlife 
species by a direct increase in 
emergent wetlands vegetation. 

Fisheries usage of immediate 
project area may be reduced 
by displacement but overall 
benefits expected from 
organic production of created 
marsh. 

No direct adverse impacts 
expected to listed species. 
Long-term benefits to some 
listed species possible from 
wetland restoration. 

Any oyster leases occurring in 
direct areas of marsh creation 
would be lost. Adjacent 
leases could be adversely 
impacted. Created marsh 
would provide food for 
oysters. 

No significant change in water 
quality expected unless 
material contains pollutants. 
Temporary high turbidity and 
possible decreased oxygen 
during construction. 

EFFECTS OF VARIOUS PROJECT 

......................................................................... 
BARRIER ISLAND 
RESTORATION 

Saline marsh would be 
increased on the islands. 
Protection can, in some 
cases, be provided to 
mainland marshes. 

Projects would not effect 
swamps except to the extent 
that islands moderate salinity 
levels in interior areas. 

No direct effects on SAV. 
Projects wwkl help maintain 
estuarine system thereby 
possibly helping to maintain 
SAV in interior marshes. 

Restoration would provide 
habitat for a variety of species 
that use barrier islands, 
especially seabirds, pelicans, 
wading birds, and other 
colonial nesters. 

Restoration of barrier islands 
would help to preserve the 
estuarine ecosystem behind 
the islands and the fisheries 
resources using the estuaries. 

Brown pelicans and piping 
plovers, which use banier 
islands, would benefit over 
long-term. Projects may need 
to be built during seasons 
when negative effects of 
construction would be 
minimized. 

Projects would presetve 
estuarine areas where leases 
are located. Leases may be 
affected by dredging 
operations if they occur near 
islands or borrow areas. 

Dredging operations and 
runoff from disposal areas 
would temporarily increase 
turbidity levels. Otherwise, no 
long-term effects expected. 

TYPES 

EROSION CONTROL 
WITH STRUCTURES 

Stnrctural materials would 
prevent marsh loss. Accretion 
can occur from breakwaters. 
Structures on coastlines can 
have mixed effects. 

Structural erosion control can 
be used to stop erosion of 
swamps to maintain swamp 
productivity. 

Generally, no adverse effect 
on SAV. Structures can 
protect and enhance SAV 
occurring in ponds and 
lagoons behind eroding 
shorelines. 

Wildlife habitats would be 
preserved but structures could 
alter the marshwater 
interface. Breakwaters in 
inland areas would have 
mainly beneficial effects. 

Fisheries habitat would be 
preserved but structures on 
shorelines would alter the 
marshwater interface. 
Breakwaters in inland areas 
would have mainly beneficial 
effects. 

Projects would protect 
h a b i i  that may be used by 
listed species. Long-term 
benefits to some listed 
species possible from w%tland 
preservation. 

Leases may be adversely 
affected by dredging for 
access to project sites, 
othetwise no effecis. 

Short-term increases in 
turbidity expected during 
construction. Long-term 
reduction in turbidity possible 
from reduced erosion. 
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C 

VEGETATIVE PLANTINGS 

Planting of vegetation, 
especially smooth 
cordgrass, in selected 
areas would reduce erosion 
and protect marsh. 

Some projects are 
proposed to protect 
swamps. Cypress may be 
planted to slow erosion. 

No adverse effects. 
Beneficial effects when 
used to protect areas 
containing SAV. 

No adverse impacts to 
wildlife. Benefits expected 
from preservation of habitat 

Beneficial effects from 
presewation of marshwater 
interface and wetlands 
behind the shorelines. 

Projects would protect 
habitats that may be used 
by listed species. 

Temporary, wave- 
dampening devices 
sometimes used for 
plantings may negatively 
affect very small areas. 

A deaease in turbidity from 
reduced erosion may occur. 

EFFECTS OF VARIOUS 

----------------------------------------------------------------------------------------. 
TERRACING 

Marsh would be created in 
geometric patterns in open 
water areas. Nearby marsh 
would be protected by 
reduced wave energy. 

No projects proposed for 
swamps. 

Increased coverage of SAV 
would be expected in 
terraced areas from 
decreased turbidity and 
lower wave energy. 

Marsh created by terracing 
would provide nesting, 
resting, and feeding areas 
for birds and terrestrial 
species. 

Fish species would benefit 
from the large amount of 
marsh-water interface and 
shallow protected water 
areas developed with 
terracing. 

No direct adverse impacts 
expected to listed species. 
Long-term benefits to some 
listed species possible from 
wetland restoration. 

Highly unlikely that projects 
would be proposed in areas 
of existing oysters or oyster 
leases. If oysters were 
present, they would be 
negatively impacted. 

No significant change in 
water quality expected 
except for decrease in 
suspended sediments. 

PROJECT TYPES 

SEDIMENT TRAPPING 

Marsh would accrete or be 
developed by slowing 
sediment-carrying currents. 

No projects proposed for 
swamps. 

Sediment trapping can 
increase SAV by stilling 
wave energy and reducing 
water depths. 

Newly developed marsh 
would provide nesting, 
resting, and feeding areas 
for birds and terrestrial 
wildlife. 

Long-term benefits from 
protection of wetlands. 

No direct adverse impacts 
expected to listed species. 
Long-term benefits to some 
listed species possible 
from wetland restoration. 

Projects wwM not likely be 
proposed in areas of 
existing oysters or oyster 
leases. 

No noticeable change in 
water quality expected. 

HERBIVORE CONTROL 

Reduction of high nutria 
and muskrat populations 
would have a beneficial 
effect on marsh. 

Reduction of high nutria 
populations wwkl increase 
cypress regeneration. 

Reduction of high nutria 
populations would inaease 
coverage of SAV. 

Controlling high herbivore 
populations would 
preserve wetlands habitats 
and its associated wildlife. 

Long-term benefits to 
fisheries resources 
possible because reduced 
populations of animals that 
are contributing to wetland 
loss would preserve 
habitats that provide 
nursery areas for fish. 

No direct adverse impacts 
e x p e d  to listed species. 
Long-term benefits to 
some listed species 
possible from wetiand 
restoration. 

Possible increase in the 
areas open to oyster 
harvest from reduction of 
waste from hehiiores 
which may cause the 
closure of harvest areas. 

Controlling herbivores 
could reduce bacteria 
levels in neatby waters. 
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SUMMARY OF COMPARATIVE IMPACTS OF PROPOSED PROJECT TYPES 

'I 

SIGNIFICANT 
RESOURCES 

WILDLIFE 
REFUGES, 
MANAGEMENT 
AREAS, AND 
NATIONAL PARKS 

PROPERTY 
OWNERSHIP AND 
VALUES 

FLOOD 
PROTECTION 

- 
NAVIGATION AND 
OTHER FORMS OF 
TRANSPORTATION 

RECREATION 
OPPORTUNITIES 

CULTURAL 
RESOURCES 

SOCIOECONOMIC 
ITEMS 

TYPES 

EROSION CONTROL 
WITH STRUCTURES 

Projects are proposed for, and 
would benefit, many of the 
publicly owned and managed 
areas by reduang shoreline 
erosion and, sometimes more 
importantly, by maintaining 
existing managed areas. 

Easements would be obtained 
on privately owned areas 
where structures would be 
placed. Existing land uses 
would be maintained. 

Preservation of wetlands 
would provide Rood control 
benefits. 

Potential interference with 
navigation if wetlands 
disappear and structures are 
left in open water. 

Projects would preserve 
wetlands and their associated 
recreation values. Short-term 
interference during 
construction possible. 

Cultural sites could be either 
adversely or beneficially 
impacted by structures. Site- 
specific actions may be 
required to avoid adverse 
impacls. 

Projects would positively 
affect socioeconomic items to 
the extent that they restore 
and protect coastal wetlands 
and associated fish and 
wildlife resources. 

EFFECTS 

CREATE MARSH WITH 
DREDGED MATERIAL 

Projects are proposed to build 
marsh on several refuges and 
management areas including 
Pass a Loutre Wildlife 
Management Area and Delta 
National Wildlife Refuge. 

In some cases, ownership of 
newly created lands could 
become controversial. 
Dredged material disposal 
easements would be obtained 
for private lands. 

Direct beneficial effect from 
addition of marsh capable of 
buffering storm surges. 

Projects would not affect 
major channels. Projects 
would reduce small boat use 
in created marsh and possibly 
in adjacent areas. 

Increased hunting 
opportunities in created marsh 
probable. Fishing in created 
marsh would be limited to 
open water areas within and 
along fringe of new marsh. 

Structures and dredging and 
filling activities could impact 
cultural resources. S i  
specific actions may be 
necessary to avoid impacts. 

Projects would positively 
affect socioeconomic items to 
the extent that they restore 
and protect coastal wetlands 
and assodated fish and 
wildlife resources. 

OF VARIOUS PROJECT 

......................................................................... 
BARRIER ISLAND 
RESTORATION 

No projects proposed for 
Breton National Wildlife 
Refuge. Projects are 
proposed to restore the state- 
operated Terrebonne Barrier 
Island Refuge complex. 

Disposal easements would be 
obtained on privately owned 
properties. Existing land uses 
would be maintained. 

Barrier islands moderate the 
effects of storm flooding by 
providing hydrologic barriers. 
Restoration could only help 
flood control efforts. 

Possible interference during 
construction but no long-term 
effects expected. 

Projects would preserve high 
recreational use of islands and 
estuarine system. 

Cultural sites could be 
adversely impacted by 
dredging and disposal 
operations. Sitespecific 
actions may be required to 
avoid impacts. 

Projects would positively 
affect socioeconomic items to 
the extent that they restore 
and protect coastal wetlands 
and associated fish and 
wildlife resources. 
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HERBIVORE CONTROL 

Herbivore control could 
benefit public areas by 
reducing marsh stress and 
marsh loss. Applicable 
mainly in the Deltaic Plain 
where herbivores are 
causing the most problem. 

No easements necessary 
and no changes in land 
uses expected. 

No adverse effect on flood 
protection. Indirect benefit 
from preservation of 
wetlands for storm 
buffering. 

No effects on navigation. 

Protection of wetlands from 
destruction by hehivores 
would presewe 
recreational opportunities. 

No effects on cultural sites. 

Projects would positively 
affect socioeconomic items 
to the extent that they 
restore and protect coastal 
wetlands and associated 
fish and wildlife resources. 

VEGETATIVE PLANTINGS 

Vegetative plantings could 
be used to benefit many of 
the publicly owned and 
managed areas. 

Easements would be 
obtained to plant vegetation 
on private properties. 
Existing land uses would be 
maintained. 

Preservation of wetlands 
would provide flood control 
benefits. 

No effects on navigation. 

Projects would preserve 
wetland-related recreation. 
No adverse impacts 
expected. 

Projects may prevent 
erosion of cultural 
resources, otherwise no 
effect expected. 

Projects would positively 
affect socioeconomic items 
to the extent that they 
restore and protect coastal 
wetlands and associated 
fish and wildlife resources. 

EFFECTS OF VARIOUS 

----------------------------------------------------------------------------------------. 
TERRACING 

The only constructed 
project is on Sabine 
National Wildlife Refuge. 
Additional terracing projects 
possible on public areas, 
especially in the Chenier 
Plain. 

Easements would be 
obtained to build terraces 
on private properties. Land 
uses not expected to 
change. 

No adverse effect on flood 
protection. Created, 
restored, and preserved 
wetlands would serve to 
buffer storm flooding. 

No effects on navigation. 

Hunting and fishing 
oppomtnities would 
probably increase in 
terraced areas. 

Cultural sites within areas 
proposed for tenacing 
unlikely. The necessity of a 
cultural resources survey 
would be determined on a 
case-bycase basis. 

Projects would positively 
affect socioeconomic items 
to the extent that they 
restore and pmtect coastal 
wetlands and associated 
fish and wildlife resources. 

PROJECT TYPES 

SEDIMENT TRAPPING 

Projects are proposed for 
Pass a Loutre Wildlife 
Management Area This 
approach could be used to 
build wetlands on other 
public areas. 

Easements would be 
obtained to place structures 
on private properties. No 
change in land use 
expected. 

No adverse effect on flood 
protection. Created, 
restored, and preserved 
wetlands would serve to 
buffer storm flooding. 

No effects on navigation. 

Developed wetlands would 
provide habitat for 
desirable wildlife species 
and would increase hunting 
potential of area. 

Cultural sites within areas 
proposed for trapping 
unlikely. The necessity of 
a cultural resources survey 
would be determined on a 
case-bycase basis. 

Projects would positively 
affect socioeconomic items 
to the extent that they 
restore and pmtect coastal 
wetlands and associated 
fish and wildlife resources. 
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1. PURPOSE AND NEED 

1.1. STUDY AUTHORITY 

The Coastal Wetlands Planning, Protection, and Restoration Act of 1990 (CWPPRA) 
directs the Secretary of the Army to convene a Task Force to: 

.... initiate a process to identdy and prepare a list of coastal wetlands 
restoration projects in Louisiana to provide for the long-term 
conservation of such wetlands and dependent fish and wildlife 
populations .... 

The CWPPRA provides that the Task Force shall consist of the Secretary of the Army, 
who serves as chairman, the Administrator of the Environmental Protection Agency, 
the Governor of Louisiana, the Secretary of the Interior, the Secretary of Agriculture, 
and the Secretary of Commerce. The Secretary of the Army is also directed by the 
CWPPRA to transmit a priority project list to Congress not later than one year 
following enactment of the CWPPRA and thereafter submit lists annually. Funding is 
authorized for developing annual priority project lists at the rate of about $40 million 
annually through fiscal year 1999. The First and Second Priority Roject Lists have 
been submitted to Congress and funding is available for construction of projects on 
those lists. The Third Priority Project List will be transmitted to Congress in late 
1993. 

The CWPPRA directs the Task Force to: 

....p repare a plan to identify coastal wetlands restoration projects, in 
order of priority, based on cost-effectiveness of such projects in aeating, 
restoring, protecting, or enhancing the long-term conservation of coastal 
wetlands, taking into account the quality of such coastal wetlands .... 
Such restoration plan shall be completed within three years from -the 
date of enactment of this title. 

The title was enacted on November 28,1990. Therefore, the Restoration Plan should 
have been submitted to Congress by November 28,1993. Due to voluminous 
comments received on the draft report, requiring substantial revisions, the final 
Restoration Plan report will likely be submitted to Congress in late 1993, or possibly 
early 1994. The Restoration Plan, and its potential to significantly affect the 
environment, are the reasons for preparing this Programmatic EIS. 



1.2. BACKGROUND ON COASTAL WETLAND LOSS IN LOUISIANA ' 

Most of coastal Louisiana is the product of alluvial deposits by the meandering 
Mississippi River over geologic history and the reworking of the material by natural 
processes. Over approximately the last 7,000 to 8,000 years, the Mississippi River 
built and abandoned a series of seven delta lobes that fonned what is now the 
Deltaic Plain between Vermilion Bay and the Chandeleur Islands (Figure 1 of the 
Exectutive Summary). Vast amounts of alluvial material were further transported 
westward by prevailing currents and developed the Chenier Main of southwest 
Louisiana and southeast Texas. During this period of geologic time, abandoned 
deltas were undergoing deterioration while other delta lobes were developing but 
wetland gains outweighed wetland losses. Since the time when Europeans first 
began settling in the lower Mississippi Valley, the Mississippi River has followed 
essentially the same course, flowing into the gulf at the southeastern tip of Louisiana. 
In the past several hundred years, the delta has extended itself far out onto the 
continental shelf and much of the sediment transported by the river is being lost to 
the Gulf of Mexico. Levees constructed along the river and closures of historic 
distributaries for flood control prevent the natural process of overbank flooding and 
deposition of sediments in the wetlands bordering the river. The marsh creation and 
maintenance processes driven by spring flooding of the major rivers are no longer 
operating because of the Nation's energy, flood protection, and commerce needs. 
Furthermore, the natural marsh decaying processes of sediment starvation, 
subsidence, and saltwater intrusion, which are associated with abandoned deltas, 
continue and have been greatly accelerated by the same needs that prevent natural 
marsh creation. Despite the fact that great quantities of sediment continue to flow 
through the active Mississippi River Delta, this area has experienced massive wetland 
losses mainly because of high subsidence rates normally associated with compaction 
of the unconsolidated, underlying alluvial deposits in young deltaic formations. 
Also, the navigation channel through the Southwest Pass of the Mississippi River 
carries much of the heavier sediments transported by the river into areas of the Gulf 
of Mexico that are too deep for wetland development. Preventing further marsh loss, 
given such large-scale natural processes and human activity, will require an - 
integrated series of large-scale and small-scale projects, such as those listed in the 
Restoration Man, rather than continued piecemeal and weakly coordinated efforts. 

Approximately 30 percent of the combined Red and Mississippi Rivers' average 
annual flow is directed to the Atchafalaya River at the Old River Control Structure. 
A new delta at the mouth of the Atchafalaya River has f o n d  in Atchafalaya Bay 
since the flood of 1973. This relatively small area of wetland gain, created by 
sediment deposition, is the only appreciable area of wetland gain in coastal 
Louisiana. The rest of the coastal area is undergoing various rates of deterioration 
and loss. 



The rate of coastal wetlands loss began accelerating above modem historic levels 
during the twentieth century. Between the 1930's and 1990, approximately 1,526 
square miles of land was disappeared and became to open water in coastal Louisiana. 
Of that amount, about 74 percent was lost in the Deltaic Plain and 26 percent in the 
Chenier Plain. Nearly half of the total loss was during the time period between 
1956/58 and 1974. This was a period of extensive canal and channel dredging for oil 
and gas activities and navigation. The land loss rate for coastal Louisiana has 
decreased from a high of approximately 42 square miles per year between 1956 and 
1974 to approximately 25 square miles per year between 1983 and 1990. The highest 
land loss rates and percentage of loss are occurring in and near the active Mississippi 
River Delta and in the eastern and south-central portions of the Deltaic Plain (Dunbar 
et al., 1992). These figures include losses of both wetlands and non-wetlands but 
virtually all of the loss is in tidally-influenced wetlands. Average annual land loss 
rates are displayed graphically in Figures 6 and 7 of the main report. 

The primary wetland habitat type being lost in coastal Louisiana is marsh. Sizable 
areas of coastal cypress swamps have also been lost but attention has been focused 
on marsh because of the magnitude of the problem. In some areas, such as in the 
Central Wetlands of St. Bernard Parish, cypress swamp killed by saltwater intrusion 
has successfully converted to functional brackish marsh. Many, if not all, of the 
reasons given for marsh loss also apply to the loss of swamp. 

Detailed discussion of the factors contributing to marsh loss is presented in the 
Restoration Plan (main report). Since this EIS and the main report are bound in the 
same volume and will always be circulated together, duplication of the discussion is 
unnecessary. Please refer to the chapter of the main report entitled, The Problem. 
Two important items to consider when reading the discussions about marsh loss are 
that 1) the reasons for marsh loss are both natural and man-induced, and 2) multiple 
factors usually contribute to the loss of marsh. 

1.3. GOALS OF THE PROGRAMMATIC EIS * 

The CWPPRA Restoration Plan, and its potential for sipficantly affecting the 
environment, is the reason for this Programmatic EIS. The first two annual priority 
project lists were transmitted to Congress without National Environmental Policy Act 
(NEPA) compliance. This was a necessity due to stringent time constraints imposed 
by the CWPPRA. The Task Force has directed that NEPA documents, EIS's and 
Environmental Assessments (EA's), be prepared for all individual projects included 
on those lists prior to approving them for construction. The projects contained in 
those lists are part of the overall Restoration Plan. 

This EIS will iden* the potential environmental effects of the projects and other 
actions proposed for the CWPPRA Restoration Plan. The effects of the individual 



proposed projects will not be quantified but rather the effects will be discussed in 
general terms with specific project examples used for illustration. Many of the 
projects contained in the Restoration Plan are little more than conceptual ideas and, 
in other cases, problem areas have been identified, but the manner by which to 
address the problems has not been determined. The overall impacts of the 
Restoration Plan and its component projects cannot be determined at this time 
because they will depend on the specific actions that the CWPPRA funds. 

The Restoration Plan contains a variety of methods and measures for creating, 
restoring, and preserving coastal wetlands. Some of these proposals are small in 
scale and would have minimal effects outside of their geographical footprint. Other 
large-scale projects would affect the ecology of one or more hydrologic basins. 
Cumulatively, the projects proposed in the Restoration Man would affect most of 
coastal Louisiana. 

The projects proposed in the Restoration Plan far exceed funding provided by the 
CWPPRA. The CWPPRA provides annual Federal funding of approximately $30-35 
million. Of this amount, $5 million is designated for planning efforts, while the 
funding available for construction, including the State's 25 percent cost shaie, is about 
$40 million. Funds were first made available in fiscal year 1992 and will continue to 
be available through 1999. The annual priority project lists that result from the 
Restoration Plan will contain those projects that maximize wetland benefits compared 
to costs, and are within annual funding limitations. Largescale projects that exceed 
annual funding limitations are candidates for feasibility study with CWPPRA 
planning funds but may require construction funding under other agency programs. 
It is possible that largescale projects that exceed annual funding limitations could be 
phased-in over multiple years. 

Projects would produce both beneficial and negative effects and divergent segments 
of the public will view the effects differently. In this EIS, the potential effects of the 
different types of proposed projects on identified sigruficant resources are discussed. 
A resource is considered significant if it has been identified as such during public 
meetings held for the CWPPRA; if it is identified as significant in the laws or 
regulations of a public agency; or if it is considered significant by the lead and 
cooperating agencies responsible for this report. Significant resources specifically 
addressed in this chapter include coastal marsh; cypress-tupelo swamp; submerged 
aquatic vegetation; wildlife resources; fisheries resources; threatened and endangered 
species; oyster leases; water quality; National wildlife refuges, state wildlife 
management areas and refuges, and National parks; property ownership and values; 
flood protection; navigation and other forms of transportation; recreation 
opportunities; cultural resources including National Register sites; and various 
socioeconomic resources. 



The effects of individual projects will not be discussed due to the lack of detail 
available for the proposals and the programmatic nature of this EIS. Project 
descriptions along with some obvious effects and key issues are included in the Basin 
Reports' Chapters and appendices to the accompanying main report. This EIS will 
provide NEPA compliance for the CWPPRA Restoration Plan as a whole, but 
individual projects selected for implementation will each require specific compliance 
with NEPA and other environmental and regulatory laws, regulations, and policies. 

One of the five Federal Task Force agencies must take a lead role in the planning and 
implementation of each project. Nearly a l l  proposed projects would require an 
evaluation for compliance with Section 404(b) of the Clean Water Act since dredging 
or filling activities in wetlands would be involved. Some non-structural initiatives 
such as vegetative plantings may be covered under general or nationwide permits. 
The U.S. Army Corps of Engineers (USACE) administers the Section 404 permitting 
process with oversight provided by the Environmental Protection Agency (EPA); 
therefore, lead agencies would submit an application to the USACE to obtain a 
permit. The pemitting process requires preparation of an EA to determine the 
effects of a proposed action. In the case of a project or group of related projects that 
could significantly affect the environment, an EIS may be necessary. ' The 
determination of whether an EIS is necessary would be made by the lead agency in 
consultation with the USACE and the EPA. 

The USACE has served as author and coordinator of this EIS with cooperating 
agencies. This role does not obligate the USACE to issue applicable pennits to other 
task force agencies that may be required to build CWPPRA projects or preclude the 
USACE from recommending modifications to CWPPRA projects sponsored by other 
agencies as necessary to achieve NEPA or regulatory compliance. 

Lead Federal Task Force agencies would determine, through their own NEPA 
implementing procedures, whether to circulate EA's for their projects or whether to 
rely on the permitting process to accomplish required NEPA compliance. Any EIS's 
prepared for projects would be circulated for public comment. The public would 
also be given the opporhmity to comment on proposed projects through widespread 
circulation of notices of permit application. In Louisiana, a Joint Public Notice is 
issued by the USACE, the Louisiana Department of Natural Resources (LDNR), and 
the Louisiana Department of Environmental Quality (LDEQ). The notice serves to 
advise the public that an application has been made for a permit issued in accordance 
with one or more of the following statutes: 1) the State and Local Coastal Resources 
Management Act of 1978, as amended (Coastal Use Pennit) administered by the 
LDNR; 2) the Clean Water Act (Section 404 permit) administered by the USACE; 3) 
the Rivers and Harbors Act of 1899 (Section 10 permit) administered by the USACE; 
and 4) the Clean Water Ad (Section 401, Water Quality Certification) administered by 
the LDEQ. The USACE District Engineer would be responsible for signing a Finding 



of No Significant Impact in the case of an EA or a Record of Decision for an EIS to 
conclude the NEPA compliance process. 

NEPA compliance for projects with the USACE as the lead agency would be 
coordinated somewhat differently than those sponsored by other agencies. An EA or 
an EIS would be prepared by the USACE and widely circulated to elected officials, 
agencies, environmental groups, and other responsible and interested parties. A 
Section N ( b )  evaluation would also be prepared by the New Orleans District, signed 
by the District Engineer, and circulated for public review and comment. The USACE 
would prepare a Consistency Determination for submittal to the LDNR in accordance 
with their coast2 Zone Management Program and an application would be made 
with the LDEQ for a Water Quality Certificate. A Coastal Use Permit and a Water 
Quality Certification would be necessary before construction could begin. The 
District Engineer would be responsible for signing the Finding of No Significant 
Impact upon completion of the public review process for an EA. For an EIS, the 
District Engineer or another responsible USACE official would sign a Record of 
Decision. 

Individuals who wish receive notices of NEPA document availability or copies of 
NEPA documents prepared for CWPPRA projects should request to be included on 
the mailing list. Requests to be included on the mailing list should be directed to the 

, EIS coordinator identified on the cover sheet of this EIS. 

During feasibility study, design, and permitting stages, lead Task Force agencies will 
consult with the U.S. Fish and Wildlife Service CUSFWS), the National Marine 
Fisheries Service WMFS), and the Louisiana Department of Wildlife and Fisheries 
(LDWF) as required by the Fish and Wildlife Coordination Act. 

The individual projects selected for implementation under the Restoration Plan are 
expected to produce a net increase in emergent and/or submerged vegetation over 
those conditions that would occur without a project. There is some risk involved 
with these projects. Some of the proposed projects are unproven and actual results 
attained may not reach the level of success expected. Coastal wetland restoration 
projects do not have a long track record that can be analyzed to determine the best 
methods to use under various situations. To a large degree, the Restoration Plan will 
be implemented using the professional judgement of the scientists and engineers of 
the Task Force agencies, the academic community, and private contractors. Each of 
the projects will be monitored according to protocol developed by the Task Force. 
The results of this monitoring will be used to improve the planning of future projects. 

Restoration of wetland habitats will not be realized without affecting the existing 
condition of the wetlands and possibly, developed areas. Even though the existing 
condition of the wetlands may not be the most productive or desirable, the users of 
these areas have grown accustomed to the present conditions and often oppose 



actions that would change the existing condition because they would be affected 
socially or economically. A prime example of this is saltwater intrusion in a 
historically fresh marsh area. The saltwater displaces or kills freshwater species but 
brings in desirable estuarine species like shrimp, crabs, and finfish. Converting such 
an area back to a fresher habitat to preserve and restore vegetation by means of a 
freshwater diversion project could reduce or displace populations of estuarine species 
and could be opposed by the users of these resources. The effects of projects on 
these user groups will have to be considered by agency decision makers. 



2. ALTERNATIVES 

2.1. NO ACTION/WITHOUT CWPPRA CONDITIONS 

The CWPPRA provides for a comprehensive, coast-wide, interagency approach to 
wetland protection and restoration that is not provided for by other legislation or 
initiatives. With or without the CWPPRA, some funding will probably continue to be 
provided for research into the causes of wetland loss in Louisiana and for various, 
sometimes unrelated wetland projects. Some of the types of projects listed under 
Section 2.3, Alternatives Considered in Detail, would probably be implemented, but 
not in a timely fashion or at the funding level that the CWPPRA offers. 

Prior to passage of the CWPPRA, the USACE and the other Federal agencies that 
comprise the Task Force, along with the State of Louisiana, had just completed a 
reconnaissance level report for the Louisiana Comprehensive Coastal Wetlands Study 
(Comprehensive Study). That study had been funded under the general Louisiana 
Coastal Area authority given to the USACE by Congressional resolutions passed in 
1967. The Comprehensive Study was designed to determine the most cost-effective 
projects for preserving, restoring, and creating coastal wetlands. It was the 
predecessor to the CWPPRA. Cost sharing agreements between the USACE and the 
State of Louisiana for the second-phase, feasibility study process were being 
negotiated when the CWPPRA was passed. The State and USACE decided to 
discontinue work on the Comprehensive Study and concentrate efforts on 
implementation of the CWPPRA. Lf the CWPPRA had not been enacted, it is likely 
that the Comprehensive Study would have progressed. However, unlike the 
CWPPRA, the Comprehensive Study did not provide funding for construction of any 
projects. Specific Congressional authorization would have been required to 
implement any proposals under that authority. The Comprehensive Study could be 
reactivated if the State and USACE agree to resume the study process; however, the 
CWPPRA has eliminated the need for the Comprehensive Study at the present time. 

* 

The Comprehensive Study proposed the use of non-conventional benefit analyses like 
the Wetland Value Assessment developed later for the CWPPRA to prioritize 
projects. Normally, USACE's project proposals seeking Congressional approval for 
construction funding must be justified by producing excess economic benefits over 
costs. How the results of the Comprehensive Study would have been accepted by 
Congress and the Administration is obviously unknown. With funding for project 
implementation already approved and projects not having to compete with the 
myriad of other civil works projects submitted for funding, the CWPPRA offers an 
immediate response to the coastal wetland loss problem in Louisiana. 

The Louisiana Coastal Wetlands Conservation and Restoration Program, established 
by Act 6 of the 1989 Louisiana Legislature, Second Extraordinary Session, provides 



for a trust fund to be used for planning and implementing coastal wetlands projects. 
This program has successfully implemented a variety of wetlands projects and has 
studied and identified numerous other projects to benefit coastal wetlands. The 
program is the State's counterpart to the CWPPRA and its funds are used to cost- 
share CWPPRA projects. Many of the projects contained in the First and Second 
Priority Projects.Lists are also in the State's Coastal Wetlands Conservation and 
Restoration Plan and future lists will undoubtedly include other projects contained in 
the State program. Without the Federal funds provided by the CWPPRA, the State 
would bear an increased burden of funding coastal wetlands restoration projects, 
resulting in considerably less project implementation. 

The Barataria-Terrebonne National Estuary Program, cost-shared between the EPA 
and the State of Louisiana, is identifying problems affecting these basins and 
developing potential solutions. The program deals with a variety of issues including 
point and non-point source pollution, waste-water treatment, development issues, 
and wetland issues. The program provides funding for studies and pilot projects. 

The Lake Pontchartrain Basin Foundation, under a grant from the EPA, is developing 
a Comprehensive Management Plan for the Pontchartrain Basin. The draft ' 
Comprehensive Management Plan identifies the numerous problems in the basin, 
including wetland loss, and proposes solutions. However, no funding is provided to 
implement the solutions. 

The Gulf of Mexico Program, also sponsored by the EPA, is a gulf-wide initiative 
with wide-ranging objectives. A database of information pertaining to the Gulf of 
Mexico and its coastal areas has been developed. Committees and subcommittees, 
composed of knowledgeable representatives from various government agencies, 
private industry, and the public meet to identify problems affecting the Gulf of 
Mexico and its coastal areas and propose solutions. Very limited funds are available 
for implementation of projects. 

The Coastal America Program is a multi-agency initiative coordinated by the - 
President's Council on Environmental Quality. Its purpose is join the forces of 
Federal agencies with state, local, and private alliances to collaboratively address 
environmental problems along our Nation's shorelines. In particular, Coastal 
America focuses on three widespread problems: loss and degradation of habitat, 
pollution from non-point sources, and contaminated sediments. Funding for projects 
identified through this program must be provided through other existing authorities. 

Two largescale, freshwater diversion projects designed to benefit fish and wildlife 
resources are authorized for construction. The local cost-sharing agreement between 
the USACE and the State of Louisiana has been signed for the Davis Pond Freshwater 
Diversion and construction is set to begin in 1994 or 1995, after about one year of real 
estate acquisition. The project will restore favorable salinity regimes and benefit fish 



and wildlife resources in the Barataria Basin. The Bonnet Carre Freshwater Diversion 
would divert freshwater into the Pontchartrain Basin. Negotiations on the local cost- 
sharing agreement for that project are on-going. 

Various other studies and programs are being funded by Federal and State agencies 
to document items such as coastal wetland loss and barrier island deterioration. 
Federal agencies have many sources of funding through existing laws and regulations 
to address specific topics concerning wetlands. For example, the North American 
Wetlands Conservation Act, administered by the U.S. Fish and Wildlife Service, 
provides a source of matching Federal grant funds for projects that help fulfill the 
goals of the North American Waterfowl Management Plan. The primary focus is on 
acquisition, restoration, enhancement, and management of wetland ecosystems and 
other habitat for migratory birds and other fish and wildlife. The Small Watershed 
Act (PL 83-566), administered by the Soil Conservation Senrice, provides funding for 
the restoration and protection of small watersheds under 250,000 acres. Programs 
such as these provide funding for the restoration and protection of both coastal and 
non-coastal wetlands throughout the entire United States. The CWPPRA on the other 
hand, focuses public resources exclusively on restoration and protection of coastal 
wetlands. 

2.2. ALTERNATIVES ELIMINATED FROM CONSIDERATION 

2.2.1. Plan Formulation Alternatives. According to the CWPPRA, the Restoration 
Plan shall "coordinate and integrate coastal wetlands restoration projects in a manner 
that will ensure the long-term conservation of the coastal wetlands of Louisiana". 
Through scoping and interagency meetings among Federal, state, and local agency 
representatives and the public, hundreds of projects have been proposed to address 
the wetland loss problem. 

The CWPPRA legislatively mandates the use of cost-effectiveness as the criteria for 
identifying and prioritizing coastal wetland restoration projects. Altem2tives to this 
process were not considered. For instance, alternatives for the Restoration Plan that 
would have favored a certain project type, such as sediment diversion, could have 
been formulated, but this approach would have been contrary to the legislation and 
would not have been a logical approach to the overall coastal wetlands loss problem. 
Only those types of project proposals that were obviously in conflict with the 
intended purpose of the CWPPRA were eliminated. 

Alternative methods for prioritizing proposed projects could have been formulated. 
Unfortunately, no standard system exists for evaluating the habitat quality of coastal 
wetlands although several methods have been used for specific purposes. Therefore, 
a method for evaluating the effectiveness of projects was developed specifically for 
the Restoration Plan. This Wetland Value Assessment methodology is a habitat- 



based system for quantifying projected changes in wetland habitat quality and 
quantity for dependent fish and wildlife resources resulting from a proposed coastal 
wetland restoration project. The CWPPRA Task Force voted to use this methodology 
to evaluate and prioritize projects proposed for the priority projects lists. An 
abbreviated variation of the Wetland Value Assessment was used to prioritize all 
projects proposed for the Restoration Plan having enough detail to allow proper 
evaluation. Approximately one-half of the proposed projects were evaluated for 
potential benefits. 

2.22. Project Type Alternatives. The CWPPRA specifically defines coastal wetlands 
restoration projects separately from coastal wetlands conservation projects. Coastal 
wetlands restoration projects are defined as "any technically feasible activity to create, 
restore, pr&, or enhance coastal wetlands through sediment and freshwater 
diversion, water management, or other measures ...". Coastal wetlands conservation 
projects are defined as "obtaining of a real property interest in coastal lands or 
waters, ... for the long-term conservation of such lands and waters and the hydrology, 
water quality and fish and wildlife dependent thereon...". (A copy of the CWPPRA is 
provided as Exhibit I to the main report.) In other words, coastal wetlands 
conservation projects would involve obtaining easements or purchasing coastal lands 
specifically for their protection and management. Coastal wetlands conservation 
projects are specifically covered under Section 305 of the CWPPRA, while the 
Restoration Plan and its associated restoration projects are covered under Section 303. 
There are no projects proposed for the Restoration Plan at this time that would fit the 
definition of a coastal wetlands conservation project and therefore, that type of 
project is not covered in this EIS. 

Regulation of developmental activities, which includes discharge of dredge or fill 
material, is also addressed by the CWPPRA. Under Section 304, the CWPPRA 
provides for funding the State of Louisiana to develop a Conservation Plan when 
requested by the Governor. The Conservation Plan is to include measures that the 
State shall take to achieve a goal of no net loss of wetlands as a result of 
development activities; a system to account for gains and losses of coastal wetlands 
for evaluating the attainment of no net loss; a program for public education on the 
need to conserve wetlands; and a program to encourage development and use of 
technologies that have negligible environmental impact. When the plan is complete 
and approved, the cost-share required of the State for CWPPRA project 
implementation will be reduced from 25 percent to 15 percent. The required 
agreement between the designated State agency (which has the responsibility for 
implementing and enforcing the Plan), the EPA (who administers the grants), the 
USACE, and the USFWS is being developed. Since regulation of developmental 
activities in wetlands is specifically covered by another section of the CWPPRA, it 
will not be considered as an alternative in this EIS which deals only with Section 303. 



Proposals to help individuals or corporations mitigate for environmental damage 
caused by their projects with CWPPRA funds were eliminated. Also, proposals to 
move people out of developed areas so that areas can be restored to wetlands were 
eliminated. Other proposals that did not provide for protection, restoration, or 
creation of coastal wetlands were eliminated. A discussion of all project proposals 
submitted during Restoration Plan development is included in the Basin Reports' 
chapters and appendices of the main report. 

Even though Louisiana has lost many thousands of acres of coastal marsh, there 
remains some extensive areas of marsh with very little interspersed open water 
(ponds). The habitat quality of these areas for many desirable aquatic and wildlife 
species could be improved by increasing the amount of interspersed ponds in the 
marsh; however, emergent marsh vegetation would have to be destroyed. This type 
of action, even though it may increase the habitat quality for some species, is 
considered counter to the mandate of the CWPPRA to preserve coastal wetlands, and 
will, therefore, not be considered. 

Marsh burning is a practice commonly utilized in Louisiana to remove dead mats of 
marsh vegetation, especially saltmeadow cordgrass (Spartina patens), .and encourage 
vegetative diversity. Benefits of marsh burning include increasing the quality of the 
habitat for some species of wildlife, facilitating human access to the marsh, and 
reducing the potential for devastation by marsh wildfires. Marsh fires can be 
classified as either wet or dry burns. Wet burns are conducted when the marsh soils 
are completely saturated and other factors, such as wind speed and direction, are 
favorable. By removing the dead, matted vegetation, the ground surface is exposed 
allowing the germination of desirable species like three-comered grass (Scirpus olneyi) 
and leafy three-square (Scirpus maritimus), along with regeneration of saltmeadow 
cordgrass from root mats. The tender shoots of these species provide ideal forage for 
ducks, geese, swamp rabbits, muskrats, and other animals. Dry burns, on the other 
hand, have a high risk of destroying the organic soil material along with matted 
vegetation. Dry burns, unlike wet burns, would normally not be used by a 
responsible manager but may occur as a result of lightning or from irresponsible 
human action. By destroying the root mat that binds the soil together, dry burns 
increase water depth and increase the potential for marsh loss. Despite the 
aforementioned positive effects of proper marsh burning, it is not included as a 
alternative to be considered in detail because there is no evidence available to 
indicate that burning reduces the loss rate of marsh vegetation or builds new marsh. 
This practice alone is viewed primarily as vegetative enhancement for certain species 
of wildlife. However, elimination of marsh burning as a project type does not 
preclude the recommendation and use of burning within areas affected by CWPPRA 
projects under proper conditions and situations. 



2.3. ALTERNATIVES CONSIDERED IN DETAIL 

2.3.1. Introduction. The CWPPRA specifically directs the development of priority 
project lists and a Restoration Plan to incorporate such lists. The Task Force could 
have chosen any of a myriad number of ways to approach development of the 
Restoration Plan. Due to the enormity and complexity of the coastal wetlands loss 
problem in Louisiana, a system had to be developed to divide the area into 
manageable units. A hydrologic basin approach was adopted whereby a 
comprehensive plan for addressing coastal wetland loss was developed for each of 
coastal Louisiana's nine hydrologic basins (Plate I of the main report). 
Representatives from Task Force agencies ("Basin Captains") were selected and 
formed basin teams with other Task Force personnel. Basin teams also included 
representatives of the scientific community, local governmental agencies, and 
consulting contractors, but decisions regarding the basin plans were made by the 
Task Force agency representatives. 

Basin Captains and teams were given direction by the Task Force to include all 
reasonable proposals and projects in the Restoration Plan regardless of cost. This 
direction made designation of mutually exclusive alternatives difficult. The Basin 
teams took information on basin problems and solutions, developed during strategic 
planning meetings conducted in 1991, and formulated basin plans. Several proposals 
were eliminated in every basin because they were not appropriate for CWPPRA 
funding or they duplicated other proposals. Some basin plans include a project or set 
of projects that meet the key objective(s) in the basin by solving the most pressing 
wetland loss problem(s). These projects are defined as critical. Supporting projects 
are included in the plan to address less critical objectives. The Plan at this point is a 
sort of catalog, listing critical and supporting projects, from which the most beneficial 
projects will be chosen for implementation. 

Recognizing a general lack of basin-level alternatives, the methods and measures 
(project types) that could be implemented to restore, create, or protect coastal 
wetlands were used to form the basis for the discussion of alternatives in the EIS. 
Proposed projects have been grouped under thirteen major types: marsh 
management, hydrologic restoration, hydrologic management of impoundments, 
sediment diversion, freshwater diversion, oudall management, marsh creation (with 
dredged material), barrier island restoration, shoreline erosion control with structures, 
vegetative plantings, terracing, sediment trapping, and herbivore control. Specific 
proposals often combine more than one project type. For example, a large-scale 
hydrologic restoration project may include hydrologic restoration, marsh management 
of some sub-areas, shoreline erosion control with vegetative plantings or structures, 
and sediment trapping. Projects to demonstrate new technologies have also been 
placed under one of the thirteen categories. 



The restoration plans for each basin are summarized in the main report and 
described in detail in its appendices. A very brief summary of projects and 
approaches proposed for each basin is presented in Section 3.4, Cumulative Impacts 
of Alternatives. The following sections describe the thirteen types of projects that 
have been proposed for the CWPPRA Restoration Plan. 

2.3.2. Marsh Management. No universally accepted definition of marsh 
management exists. Cahoon and Groat (1990) offered one definition, Clark and Lehto 
(1991) reviewed several definitions, and Good and Clark (1993) cite a Louisiana 
statute that defines marsh management [Title 43:1.721(L) La. Admin. Code]. 
~e~ard less  of the definition, the primary f o m  of marsh management is on water 
manipulation. Salinity, sediment load, flow velocity, and water levels are the 
attributes of water that are targeted for modification. The kinds, numbers, and vigor 
of plants and animals that comprise wetlands are sensitive to those same attributes. 
By attempting to selectively modify attributes, individually or in combinations, 
managers try to induce the desired plant and animal community responses. 
Proposed marsh management projects would likely be implemented in hydrologically 
altered areas where sediment and freshwater introduction is not feasible. In such 
cases, management is an attempt to assist marshes in countering the detrimental 
effects of mainly human-induced hydrologic changes. 

Managers attempt to change selected hydrologic attributes either passively or 
actively. Passive management relies upon the use of non-adjustable structures. In 
contrast, active marsh management relies upon water control structures that can be 
reconfigured on an as-needed basis to effect one or more hydrologic attributes. 

In order to effectively manage water levels and water flows, it is necessary to ensure 
the integrity of managed areas. New tidal connections can develop by the scouring 
action of water running across the marsh surface whether or not an area is managed. 
Natural levees, ridges, and lake rims surrounding proposed management areas 
would be evaluated for compatibility with structures and management plans 
proposed, and may have to be augmented by constructing low-level embankments. 
Existing canal banks may be gapped, reinforced, or otherwise modified, depending 
on hydrologic needs and conditions within the managed area. 

The marshes of coastal Louisiana and South Carolina have been managed for similar 
reasons and in somewhat similar ways for many years. Improving conditions for 
waterfowl, furbearers, and recreational opportunities, as well as agriculture and 
fisheries production (to a much greater degree in South Carolina than Louisiana), 
have been and remain reasons to manage coastal marshes. In Louisiana, there is 
more emphasis on the role that marsh management can play in preserving and 
restoring emergent wetland vegetation. 



DeVoe and Baughman's (1986) report of comparative studies of some managed and 
unmanaged South Carolina marshes are not directly applicable to all managed South 
Carolina marshes and are not directly applicable to Louisiana's marshes, managed or 
unmanaged. However, the South Carolina studies do provide some insight into the 
possible differences that may be expected between managed and unmanaged marshes 
in Louisiana. 

2.3.2.1. Passive Mana~ement. - The principal reason for choosing to passively manage 
marshes would likely be to enhance some attributes of fairly stable marshes by 
reducing tidal erosion, stabilizing water conditions, and enhancing conditions for 
some marsh-dwillhg species. Several stru-s are used for passive management in 
Louisiana. Fixed-crest weirs, slotted weirs, rock weirs, plugs, levees, and trenasses 
(ditches) are the most common. These structures have both beneficial and adverse 
effects that are discussed in Section 3. 

The traditional concept of passive marsh management is evolving into a relatively 
new concept called hydrologic restoration, to be discussed later. In contrast to 
passive marsh management, hydrologic restoration does not prevent or severely 
restrict the lowering of water levels below a certain elevation. Also, hydrologic 
restoration projects differ considerably from passive management because they 
minimally disrupt natural channels and do not prevent the sheet flow of water (and 
organisms) across the marsh during normal tidal stages as can be the case for passive 
management. Hydrologic restoration projects often contain the same type of 
structures used for passive marsh management, but sufficient vertical clearance is left 
in major tidal streams to allow for water exchange during periods when tidal levels 
are below normal. Neither of the two project types would prevent stonn-driven high 
tides from entering or exiting protected marshes. 

A number of First and Second priority project list projects contain plugs and weirs 
that can also be used for passive marsh management. However, these structures, 
when used for hydrologic restoration, would not be used to manipulate water levels, 
but rather to reduce and redirect water flows to other major waterways that would 
be left open to tidal exchange. Therefore, these projects are referred to as hydrologic 
restoration. 

There are no specific projects envisioned at the present time for CWPPRA funding 
that are considered to be passive marsh management. As projects are developed for 
priority projects lists, some may be designed as passive management. However it is 
unlikely that this type of project will play a sigxuficant role in implementation of the 
CWPPRA. Passive marsh management is included as a project type only because of 
the possibility that during more detailed project development, situations may arise 
where passive management is determined to be an appropriate response to a wetland 
problem. Descriptions of the various structure types used for passive management 
that follow are applicable to hydrologic restoration as well. 



2.3.2.1.1. Fixed-crest weirs. A fixed-crest weir is a low-level dam having a crest 
permanently set at some elevation relative to the surrounding marsh surface, usually 
about 6 inches lower. Most fixed-crest weirs constructed in Louisiana are of similar 
design and vary mainly in the method of construction and the materials used. 
Pilings are used to support the weir which may consist of wood, metal, or concrete 
sheet piling. Fill material is often deposited at the points where the weir ties into the 
channel bank to stabilize the weirs ends and prevent washing out. 

Fixed-crest weirs were first used in Louisiana during the early 1940's. Weirs were 
and are constructed so that during low water periods they hold enough water in the 
affected area to facilitate access by boat, which also protects any submerged aquatic 
vegetation from drylng out and, subsequently, perishing. 

Nowadays, proposals to use only fixed-crest weirs to manage areas are extremely 
rare. Fixed-crest weirs are more often used in combinations with other kinds of 
water control structures to compliment management goals and objectives. 

2.3.2.1.2. Slotted Weirs. Developed in the late 1980'~~ a slotted weir is similar to a 
fixed-crest weir in that it usually has a crest set six to 12 inches below marsh surface 
level, but is different in that it has an opening running vertically from the top to (or 
very near) the bottom of the weir. The slotted weir began as an experiment designed 
to alleviate the reduced fisheries access problem related to the use of conventional 
fixed-aest weirs. It has proven itself to be an improvement in this regard (Rogers, 
Herke and Knudsen, 1992). A'recent variation is to build a slotted weir with a 
closable slot to provide for increased management options. Slotted weirs have also 
been perceived to be beneficial in enhancing sediment, nutrient, and water exchange, 
compared to fixed-crest weirs. Thus, the use of slotted weirs has increased in recent 
years but costs of construction and maintenance have somewhat curtailed its wider 
use. 

2.3.2.1.3. Rock Weirs. A rock weir is a low-level dam composed of graded or mixed 
rock or concrete rip-rap across a channel with a crest height typically oniefoot or 
more below the marsh surface elevation. An advantage to this type of weir over the 
fixed-crest and slotted weir designs is that rock can be added or removed if necessary 
to vary the height of the weir. Use of rock weirs is limited to areas with soils capable 
of supporting these heavy structures. 

2.3.2.1.4. Plugs. A plug is a permanent barrier constructed across a channel to 
obstruct all water flow. Unlike weirs, plugs extend above water level and do not 
permit normal tides to flow in or out of the managed system. Plugs are typically 
installed only on man-made channels, but could be installed on small tidal openings 
that have developed in recent times due to scour or erosion. They can also be used 
to shunt water to other areas. No projects are proposed for the Restoration Man that 
would involve completely closing off an area to tidal influence with plugs, although 



plugs are proposed for some projects to reduce the numbers of tidal openings or to 
redirect water flows to other structures. 

2.3.2.1.5. Trenasses. A trenasse, also known as a level ditch, is a shallow ditch dug 
in a marsh. Originally, their purpose was to facilitate access into isolated marsh 
areas for trapping and hunting. Today they are used in some marsh management 
plans to more efficiently move water to or away from water control structures, to 
direct fresh water into a management area, or to provide proper water distribution. 

2.3.2.2. Active Management. The reasons for choosing to actively manage marshes 
under the CWPPRA &e to induce and invigorate the growth of emergent marsh and 
submerged aquatic plant species. Significantly more management capability is 
acquired, relative to passive management, when the amount, timing, quality (salinity) 
of water and sediment moving into and out of managed areas, can be controlled by 
manipulating water control structures. Active management structures can be 
configured to halt all water exchange when appropriate. They can also be configured 
to allow unhindered water exchange through the structures. Usually, they are 
configured to dampen exchange rates and volumes. 

Active management provides the manager with expanded potential to create 
conditions that are conducive to: I) inducing emergent marsh plants to grow on 
substrates that would otherwise be covered by shallow water; 2) inducing or 
invigorating the growth of submerged aquatic vegetation in open water areas; and 3) 
invigorating the growth of existing emergent marsh plants. To achieve these 
responses, managers typically select to install combinations of fixed-crest weirs, 
variable-aest weirs, and flap-gated culverts. There are many variations of the above 
listed structure types. In recent years, pennits for structural management have often 
required that flap-gated, variable-crest structures include a vertical slot in their 
variable crest portions. Clark and Hartman (1990) noted that active management 
structures can be used in various combinations which determine the degree of 
effectiveness as well as degree of impact. 

- 
Which structures are to be located where, and operated according to what schedule, 
is determined on a case-by-case basis. Pmps  can also be used but their use is more 
appropriate for existing impoundments, something different than active management. 
In Louisiana, operation of water control structures associated with active marsh 
management projects can have as many as three phases (Clark and Lehto, 1991; 
Paille, 1993). Phase 1 is the draw-down phase. Phase 2 is the water level 
maintenance phase. Phase 3 is the fresh water and sediment input phase. 
Freshwater and sediment sources frequently are not available and therefore phase 3 
operations have limited applicability and documentation. 

Phase 1 typically occurs during the spring and early summer months of every third 
year, but can be conducted more frequently. During phase 1, water control 



structures are configured to discharge water and preclude the entry of all water 
except rainfall. The goal is to sustain water levels below normal tidal level. The 
desired responses are the growth of vegetation on exposed substrates (mudflats and 
water bottoms), invigorated growth of existing marsh plants (both of the root mats 
and shoots), and initiation or invigoration of submerged aquatic vegetation in any 
remaining open water areas. Under favorable meteorological and hydrological 
conditions, these responses can be achieved by: 1) setting the crests of variable 
structures from 1 to 2 feet below marsh level; and 2) setting some or all flapgates to 
discharge water and allow only rainwater to enter the managed area. Water is, 
therefore, removed from the managed area by gravity flow whenever a favorable 
head differential exists. Frequently, the timing and amount of rainfall, combined 
with high water levels outside of the managed areas, can preclude drawdowns 
sufficient to expose shallow water bottoms. 

Phase 2 immediately follows phase 1. Phase 2 is in effect for the remainder of the 
year or unless a phase 3 operation is undertaken. Phase 2 goals are to sustain water 
levels within a suitable range, to protect against stressful conditions (rising salinity 
and water levels), and to maintain as much exchange with the estuary as possible 
without compromising the management effort. The primary response is the 
continued growth of marsh and submerged aquatic plant species. Another desired 
response, partly dependent upon achieving the primary response, is to increase 
furbearer population densities and/or to encourage overwintering waterfowl to use 
the area. These responses can be attained, under favorable meteorological and 
hydrological conditions, by setting variable weir crest elevations to about six inches 
below marsh surface elevation and by locking flap-gated structures open. Tidal 
exchange may be discontinued when salinity or water levels approach stressful levels. 
During waterfowl and trapping seasons, weir crest elevations are usually raised again 
(typically up to at least marsh level) to insure that sufficient water depth is 
maintained for hunter and trapper access and to enhance habitat for overwintering 
waterfowl. 

A recent innovation, implemented on a limited basis during the last several years, is 
the inclusion of a flow-through phase (phase 3). Phase 3 operations can range from 
simple freshwater introduction to more complicated flow-through operations. The 
goal of phase 3 is to get fresh water, nutrients, and/or sediments into the managed 
area. The desired responses are the invigorated growth of rooted marsh plant species 
and sediment retention. Fresh water, with suspended sediments and nutrients, when 
and where available, is encouraged to flow into a management area through one or 
more structures. Excess freshwater, less much of its nutrient and sediment loads, 
exits the managed area through structures on the downstream side. The fresh water 
flow-through helps to keep soil salt levels below stressful or toxic levels. Phase 3 can 
be employed from spring to early summer during years when draw-downs are not 
attempted. 



2.3.3. Hydrologic Restoration. Hydrologic restoration differs from marsh 
management in one principal fashion. It is employed to reduce and redirect tidal 
water flows whereas marsh management is employed to control water levels and 
water flows. Hydrologic restoration is used to restore, to the extent practical, historic 
water flow patterns and water and salinity regimes in wetlands that have been 
subjected to increased tidal action from canal dredging, erosion, and channel 
widening, by reducing and redirecting water flows. Projects would somewhat 
dampen water level fluctuations within restoration areas, but tidal flows would not 
be manipulated or restricted from rising above or dropping below certain levels as in 
the case of active marsh management projects. 

Hydrologic restoration projects consist of structures such as plugs and weirs used to 
reduce flows in canals dredged through or into a wetland area and redirect water 
flows to naturally occurring bayous and streams. In many proposals, natural 
waterways leading into a wetland area may also be reduced in size to lessen tidal 
scour and redirect water flow, especially if these waterways have eroded and 
increased in size during recent times. Occasionally, small tidal streams that have 
developed recently due to erosion or marsh deterioration may have to be closed with 
plugs, but larger, historically-active bayous would not be closed. Structures on major 
water routes would typically have sufficient vertical clearance below the water 
surface to provide access for both vessel traffic and migrating aquatic species. 
Additional project features may include degrading or gapping canal banks to restore 
sheet flow across wetlands or rebuilding natural levees and canal banks to control 
water flows. Projects may also include shoreline stabilization and vegetative 
plantings. Hydrologic restoration does not require construction of levees to isolate 
the restoration site from surrounding wetlands. Hydrologic restoration is passive; no 
manipulation of structures or other variables is involved. The Lower Bayou LaCache 
Cl"lE19) and Jonathan Davis Wetlands (PBA-35) projects from the First and Second 
Priority Project Lists, respectively, are good examples of hydrologic restoration 
projects. 

Durable structures are required to reduce water flows in scoured and eroded - 
channels. Structures must be able to withstand tidal forces and be constructible on 
the poor soil conditions common in coastal Louisiana. Rock weirs with boat bays 
appear to be the preferred structure type based on proposals submitted for the 
Restoration Plan. These structures are very similar to the rock weirs described for 
passive marsh management but differ in their top elevation. The entire width of the 
weir, except for where it ties into the channel bank, may be well below the average 
water surface and there is normally a lower section in the center of the weir (boat 
bay) for passage of boat traffic. Consequently, water flows are not restricted nearly 
as much as by a rock weir constructed for passive marsh management. Rock weirs, 
because of their weight, are limited to areas where the soil is capable of supporting 
them. 



Hydrologic restoration projects can range in size from small areas of several hundred 
acres to large-scale projects that would alter the hydrology of major portions of 
hydrologic basins. For example, the Central Basin Tidal Drag Enhancement project 
for the Barataria Basin (XBA-63) would attempt to reduce tidal flows in the upper 
half of the entire basin. 

Projects that would maximize the beneficial use of sediment-laden waters found in 
the GIWW in the Terrebonne, Atchafalaya, and Teche/Vermilion Basins are also 
considered to be hydrologic restoration although they typically contain features of 
freshwater diversion, shoreline protection, and hydrologic restoration projects. The 
turbid water would be allowed to flow into deteriorated marshes on either side of the 
GIWW and distribution of water in the marsh would be controlled using hydrologic 
restoration techniques. Areas to be benefitted from these projects may or may not 
have problems related to salt water intrusion but do have sediment deficit problems. 

2.3.4. Hydrologic Management of Impoundments. This type of project would be 
used to restore and enhance wetland functions in areas that have been impounded by 
levees and have undergone either subsidence and deterioration to open water or 
draining and conversion to non-wetland habitat. Reviously leveed ireas that have 
lost either part or all of their wetland functions would be restored, as much as 
feasible, to a viable marsh system by improved hydrologic control. Such areas have 
typically been impounded for reasons other than wetland preservation or restoration. 
Some of these impounded areas have been drained and converted to non-wetlands 
while others suffer from chronic high water levels. Water control stmctures and their 
operational scheme would have to be custom designed for individual project areas 
and may include pumps and other water control structures typically used for active 
marsh management. The end product of such projects would indeed be a form of 
management and a valid argument could be made to include this type of project 
under the marsh management category. The major difference between these projects 
and more typical marsh management lies in the existing condition of the impounded 
areas. The arguments and controversy surrounding the effect of marsh management 
on estuarine fisheries access are not applicable to impoundments since estuarine 
species are currently excluded or severely restricted from using these areas. 
Therefore, even though there are only a limited number of these projects proposed, 
they should be distinguished from marsh management due to their lack of additional 
impact on estuarine fisheries resources. 

In typical examples like the Bayou Sauvage Projects (XPO-52A and XPO-52B) from 
the First and Second Priority Project Lists, the project area has been enclosed within a 
hurricane protection levee system and existing water level control structures (flap- 
gated culverts) are not effective in maintaining desirable wetland habitat. Past land 
use practices have caused the area to subside. Re-connection of the area to the tidal 
system is not feasible because the soil surface elevation is too low to support 
emergent vegetation and the hurricane protection system would be compromised. A 



system of pumps and other water control structures would be used to regulate water 
levels and to optimize wetland functions. 

2.3.5. Sediment Diversion. One of the major causes of coastal wetland loss, 
especially in the Louisiana Deltaic Plain, is the deprivation of riverine sediments as a 
result of levee systems constructed along the Mississippi River and its tributaries for 
flood control. The primary purpose of sediment diversions is to create wetlands by 
re-establishing natural sediment deposition. Sediment diversions have the potential 
to create, restore, and preserve large areas of marsh, however the total amount of 
water and sediments in Louisiana's river systems is limited. The location and size of 
both freshwater and sediment diversions must be optimized to achieve the greatest 
benefit and minimize adverse impacts. One of the priority planning studies to be 
undertaken for implementation of the Restoration Plan will determine the sediment 
and freshwater budget of the Mississippi River below the Old River Control 
Structure. 

Sediment and freshwater diversions attempt to mimic the natural over-bank flows 
that occurred annually during high river stages, typically in the spring of the year, 
before humans harnessed the lower Mississippi and Atchafalaya Rivers. Sediment 
diversion is as close as we can get to reestablishing the natural process of riverbank 
overflow given the existing development in coastal Louisiana. The Mississippi River 
built most of the coastal wetlands in Louisiana and in it lies the best hope for 
restoring wetlands that have been lost in recent decades. Protective measures can, in 
many instances, reduce or stop the loss, but generally cannot restore large areas of 
wetlands. 

Sediment diversion would involve breaching the natural bank or levee of the 
Mississippi or Atchafalaya River, or their passes, and allowing sediments and 
freshwater to flow into shallow open water or deteriorated wetlands. The only 
existing man-made sediment diversions are the small-scale crevasses located along 
the passes in the active Mississippi River Delta. They have been moderately to very 
successful in restoring marsh and scrub/shrub wetland habitats. These small-s'cale 
diversions have been nothing more than cuts dredged through the natural banks to 
allow sediment and water to flow into adjacent shallow ponds and lagoons. Large- 
scale diversions along the main stem of a river would require much more detailed 
engineering and design to determine the optimal site location, angle-of-cut, depth-of- 
cut, scour possibilities, and effects on a variety of socioeconomic uses and 
environmental resources. 

The West Bay Sediment Diversion project (FMR-3) included on the First Priority 
Project List is a large-scale sediment diversion directly from the Mississippi River 
below Venice at approximately river mile 4.5 above Head of Passes. As proposed, 
the project would involve cutting a gap in the west bank of the river, below the 
terminus of the mainline Mississippi River levee system, to allow river water and 



sediment to flow into an area of largely shallow open water. This site was found to 
provide the greatest economic benefit out of a number of sediment diversion sites 
evaluated during a study conducted by the USACE and the LDNR. Additional large- 
scale sediment diversions are included in the Restoration Man for sites on both sides 
of the Mississippi River below New Orleans including Myrtle Grove and Homeplace 
on the west side and Bohemia and Benny's Bay on the east side. The Mississippi 
River Channel Relocation project (PMR-6) would divert up to 70 percent of the 
Mississippi River's flow through a new channel into either the Breton Sound or 
Barataria Basin. Obviously, this project would require extensive engineering and 
design work along with a thorough evaluation of its environmental effects and 
sodoecon&nic impacts before it could be constructed. 

Special features of this type of project may include sediment retention devices and 
various techniques to manage wetlands nourished and created in the area influenced 
by the diversion. Large-scale sediment diversions, which are designed to take a 
percentage of the river's sediment bedload, require a deep excavation and a gradually 
upward sloping channel to move the sediment into the wetland creation area. 
Periodic dredging of the distributary passes may be necessary in order to keep the 
diversions operating effectively. 

The Atchafalaya River, a major distributary of the Mississippi River, and the 
Atchafalaya Basin Floodway system are a primary element of the Mississippi River 
and Tributaries flood control system for southeast Louisiana. The Atchafalaya, which 
is apportioned 30 percent of the combined Red and Mississippi Rivers' average 
annual flow through control structures at Old River, has filled in large parts of its 
interior basin since the 1950's and has developed an extensive active delta in 
Atchafalaya Bay since the early 1970's. Wetlands form in this area because of the 
relatively shallow waters of Atchafalaya Bay and the consolidated nature of 
underlying sediments as compared to the Mississippi River Delta. The Big Island 
Sediment Mining and Atchafalaya Sediment Delivery projects (XAT-7 and PAT-2) 
from the Second Priority Project List are examples of the types of sediment diversion 
projects possible in the active Atchafalaya Delta. They are similar to, but larger than, 
the small-scale sediment diversion projects that have been implemented in the 
Mississippi Delta. 

Another type of sediment diversion, designed to enrich the flow of existing and 
planned freshwater diversions with sediments, has been proposed. Conceptually, 
sediment enrichment would be accomplished in either of two ways, but would only 
be applicable to freshwater diversions from the Mississippi River. First, a hydraulic 
cutterhead dredge operating in the Mississippi River in the vicinity of the freshwater 
diversion could discharge dredged material just upstream of the freshwater diversion 
inflow channel. In theory, heavy sands would quickly settle to the bottom while 
lighter silts and clays would be carried through the diversion structure and 
discharged into the estuarine system to combat subsidence. Another method that has 



been proposed for freshwater diversion siphons is to extend the diversion's inflow 
pipes so that they pull water from a lower depth which may have a higher 
concentration of suspended sediment. The Siphoned Sediment Enrichment of 
Freshwater Diversions (XBA-67) project for the Barataria Basin is an example of this 
type of sediment diversion. 

In the western part of the state, and some other areas isolated from the major rivers, 
sediment is not available to implement projects of this type. In these areas, the 
growth and maintenance of marshes is more dependent on organic accumulations 
(Nyman et al., 1993; Gagliano and Roberts, 1987) and the use of other project types 
becomes more important. 

2.3.6. Freshwater Diversion. Freshwater diversions and sediment diversions differ 
in their intended purpose and in the type of excavation or structure required for 
diversion. Several small-scale (100-2000 cubic feet per second) and two large-scale 
(8,000-12,000 cubic feet per second) freshwater diversion structures (Caernarvon and 
Bayou Lamoque structures) have been constructed along the Mississippi River south 
of New Orleans. The smallscale structures are siphons that run over the river levees. 
The large-scale structures are steel and concrete culverts with closure gates 'that pass 
through the river levees. These diversions were built mainly to benefit fish and 
wildlife resources and vegetated wetlands by restoring favorable salinity levels in the 
affected estuaries. In addition to these structures, overflow weirs have been 
constructed along the armored banks of the Mississippi River, below the terxninus of 
the mainline levee system. These weirs were installed as mitigation for rock dikes 
placed along the river banks. All of these structures have the potential to reduce the 
loss of wetlands, especially marsh, by reducing saltwater intrusion and adding 
nutrients from the Mississippi River. Considerable volumes of suspended sediments 
would also be diverted along with fresh water. At Caernarvon, several hundred 
acres of marsh are expected to develop in a large, shallow area of open water near its 
outfall over the next 50 years. Any development of marsh from freshwater 
diversions would likely be very near the diversion outfall and would depend on the 
configuration of the outfall area and outfall management features. - 

Two more freshwater diversions, the Bonnet Carr6 and Davis Pond diversions, have 
been authorized for construction through other authorities and are in the advanced 
design stage. The potential exists for additional freshwater diversions along the 
Mississippi River and its distributaries, including the Atchafalaya River, Bayou 
Lafourche, and other rivers in the coastal plain. There is a point at which diversion 
of too much water from the Mississippi River will begin to seriously effect the ability 
of the USACE to maintain the navigation channel. This critical point has been 
estimated at 100,000 cubic feet per second (CFS) measured during average high river 
stage. The total possible discharge of all structures currently authorized for 
construction and those already constructed is about 65,000 cfs, however it is unlikely 
that all structures would ever be operated at design capacity simultaneously. 



Nevertheless, new proposals for freshwater and sediment diversions will have to be 
evaluated for their effects on navigation. The study referred to previously under 
sediment diversion will determine the freshwater and sediment budget of lower 
Mississippi River. 

Freshwater diversions can be operated to mimic the natural over-bank river flows 
normally associated with spring flooding. They work with the natural process of 
marsh maintenance by supplying fine grained suspended sediments to counter the 
natural subsidence and compaction of alluvial deposits. They also provide nutrients 
that cause invigorated plant growth. Increased organic deposition stemming from 
invigorated plant growth also contributes to the vertical accretion process. 
Freshwater diversions can maintain and invigorate existing wetlands, but generally 
would not restore wetlands in areas of existing open water to any signihcant degree. 
Suspended sediments that would drop out of the diverted waters near diversion sites 
would, over time, form some vegetated areas, but the only real hope for restoring 
sigxuficant areas of coastal marsh and swamp that have been lost to open water is 
sediment diversions which capture a portion of the river's bedload. Sizable areas of 
marsh could be developed through the use of dredged material, but that method is 
costly and very inefficient except when dredged sediments are available in close 
proximity to a potential marsh creation site. 

A very different type of freshwater diversion is possible in Chenier Plain. Water 
levels in the upper Mermentau Basin (Lakes Subbasin) are normally held higher than 
mean sea level, mainly to conserve fresh water for agricultural and navigational uses. 
Effects of saltwater intrusion in the eastern part of the Calcasieu/Sabine Basin and 
the lower Mermentau Basin could be lessened by diversion of excess freshwater from 
the northern part of the Mennentau Basin. Additionally, reducing water levels in the 
Lakes Subbasin would help reduce shoreline erosion occurring around Grand and 
White Lakes and would also reduce the stress on vegetation from chronically high 
water levels. The total amount of water available for diversion must be balanced 
with agricultural, navigational, and other competing interests in the basin. An 
impediment to diversions from the Lakes Subbasin is the fact that water-levels in 
potential outfall areas are sometimes higher than those within the subbasin. Some 
freshwater diversion projects have already been constructed by local interests and the 
State, and more are proposed. The Pecan Island Diversion (ME-I), already 
constructed by the State, is a prime example of this type of project. 

Most freshwater diversions consist of a structure through which flows can be 
regulated depending on the existing salinity regime of the outfall area. During wet 
periods when ambient conditions in the target area are fresher than normal, flows can 
be restricted to prevent unacceptable adverse impacts to estuarine fish species or to 
prevent inundating the outflow area. The constructed and envisioned sediment 
diversions do not have a mechanism for regulating flows, except for filling or 
partially filling the diversion sites with dredged or fill material. 



1 2.3.7. Outfall Management. Outfall management is a form of hydrologic restoration 
but it will be discussed separately because it is dependent upon a freshwater source 
and because its intended purpose is considerably different. The purpose of outfall 
management is to make optimum use of freshwater, nutrients, and sediments 
conveyed through a freshwater or sediment diversion by managing water flow 
through a specified outfall area. These projects reduce channelized flows and route 
the diverted flows across marshes or through shallow water areas instead of through 
larger channels so that suspended sediments are deposited and marshes are 
nourished and created. Outfall management has been proposed for all existing and 
proposed freshwater diversions from the Mississippi River, because outfall 
management was not provided when the projects were funded. Project features are 
very similar to those used for hydrologic restoration. These features may include 
degrading or rebuilding canal banks as appropriate, plugging or filling canals, 
reducing the cross-section of natural tidal waterways, and using hay bales, brush 
fences, or low-level dikes to direct water flow and trap sediment. No outfall 
management projects have yet been constructed. The Caernarvon Outfall 
Management project (BS-3b) included on the Second Priority Project List is a good 

1 example of an outfall management proposal. 

2.3.8. Marsh Creation with Dredged Material. This type of project would utilize 
material dredged specifically for marsh creation or material dredged during 
maintenance of navigation channels to create marsh or nourish existing deteriorated 
marsh. The conventional method is for a hydraulic cutterhead dredge to remove 
material (sand, silt, and clay) from the bottom of a water body and pump the 
material through either a floating or submerged pipeline and discharge the material 
into either a shallow open water area or into a deteriorated marsh. A typical 
deteriorated marsh is an area of mostly shallow water with some interspersed 
emergent vegetation that is dying due to subsidence or erosion. 

Care must be taken to deposit the dredged material so that after settling, the 
elevation is conducive to the growth of marsh plant species. Vegetative plantings are 
sometimes used to establish desirable wetland species on the newly deposited - 
material, although rapid colonization and spread of vegetation usually occurs 
naturally on material of proper elevation. 

Dredged material may be excavated specifically for marsh creation efforts from 
nearby water bottoms or may come from maintained navigation channels. When 
marsh creation is accomplished with material dredged from a navigation channel, the 
CWPPRA could provide funds for the incremental cost of creating marsh above the 
cost of disposing the material in the least costly, environmentally acceptable manner. 
The USACE, New Orleans District uses material dredged from navigation channels 
for wetland development when this method of disposal is appropriate and when the 
cost of doing so does not substantially increase the cost of maintenance dredging. In 
many cases, no suitable marsh creation or nourishment sites are located near the 



dredging sites and an additional source of funding is necessary to utilize the material 
in a beneficial manner. 

Proposals have been made to use unconventional technologies and materials for 
marsh creation. Some of these proposals are controversial. There are proposals to 
use abandoned oil and gas pipelines for transporting material to distant sites, 
innovative spraying techniques to spread dredged material evenly over shallow water 
or deteriorated marsh, and spent bauxite (locally referred to as "red mud) for 
building substrate to an elevation suitable for colonization by marsh plant species. 
While red mud is mined, not dredged, the method by which it would be deposited 
for marsh'creation would be similar to methods used for dredged material. These 
types of proposals would probably be designated as demonstration projects that are 
specifically addressed in the CWPPRA. The Red Mud Wetlands Restoration project 
(XTE-43) is a proposed demonstration project that would utilize red mud generated 
at a Kaiser aluminum plant near Gramercy, Louisiana to build marsh substrate. The 
project site is located on vacant land st the plant site. This demonstration is designed 
to determine if red mud would be suitable for larger-scale restoration efforts. There 
are many questions to be answered about the possible toxic effects of this foreign 
material on the wetland ecosystem. The Falgout Canal South projed (TE-20) is a 
proposed demonstration of a prototype for a regional system to mine, deliver, and 
distribute river sediment via pipelines and spray nozzle application. The Sediment 
Conveyance Demonstration project (XTE-66) would attempt to use gravity flow and 
pipelines to distribute sediment into subsided marsh areas. 

2.3.9. Barrier Island Restoration. This type of project is similar to marsh creation 
with dredged material, but differs in several ways. The main purpose of this type of 
proposal is to restore barrier islands, not only for the marsh and dune habitat on the 
islands, but also for the protection that they may provide to the marsh and estuarine 
ecosystem landward of the islands. The extent to which barrier islands protect 
mainland marsh varies according to the proximity of the islands to the mainland 
marsh and the depth and extent of intervening bays. The actual amount of 
protection that would be provided to interior marshes by specific barrier island 
restoration projects is largely unknown and is the subject of considerable debate 
among the Task Force agencies. Barrier island restoration involves the pumping of 
sand, from either offshore deposits or from deposits in the bays behind the islands, 
into previously constructed containment cells on deteriorated barrier islands. The 
habitat created is a combination of dune, back-dune scrub/shrub and mangrove, and 
marsh. The dune habitat is essential to the integrity of barrier islands because it 
protects the marsh areas on the inland side of the islands from direct wave attack 
during storm events as well as providing material for the natural landward migration 
typical of many barrier islands. 

Proposals have also been made to protect the barrier islands of the Barataria Basin 
with hard structures such as detached breakwaters (XBA-1Al through XBA-IEI). 



These projects are addressed under the following category of projects; shoreline 
erosion control with structures. 

2.3.10. Shoreline Erosion Control with Structures. Various types of materials and 
structures can be used for shoreline erosion protection. The material most commonly 
used in Louisiana is quarried rock of various sizes. Sometimes filter fabric, geotextile 
material, and shell or other lightweight aggregate is used as a base for the rock. 
Other materials that have been used are shell, used tires, and timbers. In some cases 
where wave energy is low to moderate, material dredged from water bottoms 
adjacent to the eroding shoreline is used to provide stability to the shoreline. In such 
a case, vegetative plantings may be used to stabilize the newly deposited material. 
Structures may be built on the existing shoreline to prevent further erosion or may be 
built out from the shoreline to break waves and trap sediments so that marsh can 
develop between the shoreline and the structure. Structures built out from the 
shoreline (i.e. breakwaters) are preferred over structures on the shoreline if soil 
conditions will support it and if the sediment supply is sufficient to cause deposition 
behind the structures. 

The use of hard structures along the open gulf shoreline, including barrier islands, is 
controversial. Hard structures such as jetties and groins can interrupt the littoral drift 
of sand causing deposition and shoreline building in some areas while causing 
sediment starvation and erosion in other areas. Any proposal to use hard structures 
along the gulf shoreline would require prior site-specific study to determine if the 
proposed structures would be suitable for the situation. Offshore segmented 
breakwaters placed along the gulf shoreline at Holly Beach in southwest Louisiana by 
the State of Louisiana are apparently performing well. Structural shoreline protection 
along inland waterways, lakes, and bays is not nearly as controversial because there 
is generally no littoral drift process in these inland areas and there is minimal 
potential for negative effects associated with sediment starvation in nearby areas. 

2.3.11. Vegetative Plantings. The most commonly used species for erosion control in 
coastal Louisiana is smooth cordgrass (Spartina alterniflora) also known as saltmarsh 
cordgrass or oystergrass. It is the dominant plant species of saline marshes in 
Louisiana. Saltmarsh cordgrass, once established, can withstand moderate wave 
energy and prolonged flooding. It works especially well when introduced in areas 
where saltwater has intruded into previously fresher areas and saltmarsh cordgrass 
has not yet established naturally. This plant can also grow fairly well in freshwater 
conditions due to its extremely broad salinity range. The preferred planting site for 
this species is the intertidal zone. This plant does not perform well on the deep 
organic soils common to most fresh and intermediate marshes, which also tend to 
have very low tidal ranges. Giant cutgrass (Zizuniopsis rniliacea), seashore paspalurn 
(Pqalurn oaginaturn), and California bulrush (Scirpus califominrs) are desirable species 
commonly recommended for shoreline protection in fresh and intermediate marsh 
areas. 



Giant cutgrass is tolerant of standing water and may also be introduced into areas of 
shallow water. This species can sometimes thrive in areas where the vegetation 
occurring previously was not able to cope with high water levels. In some areas, 
temporary silt screens or wave dampening devices would be used to protect the new 
plants until they become established and protection of newly planted sprigs is 
sometimes necessary to prevent grazing by nutria. 

Both private enterprise and government agencies are working to develop strains of 
marsh grasses that have desirable characteristics such as accelerated growth, 
resistance to prolonged flooding, and resistance to high salinity. Other species such 
as black willow (Salix nigra) and common reed (Phragmites australis) are sometimes 
used when conditions are not suitable for saltmarsh cordgrass such as insufficient 
salinity levels or highly organic soils. Although no introduced or exotic species are 
presently being used for shoreline protection, it has been suggested that the use of 
the Asian grass species known as vetiver (Vefiveria sp.) be investigated. 

The Soil Conservation Service (SCS), LDNR, and other agencies and local interests 
have had considerable success with vegetative plantings in Louisiana. Much has 
been learned about the conditions necessary for various plant species. The Vegetative 
Plantings Demonstration Project from the First Priority Project List is an example of 
this type of project. 

2.3.12. Terracing. This method of wetland creation uses a barge-mounted crane or 
dragline to dredge material from the bottom of shallow open water areas and deposit 
the material in rows or terraces forming geometric patterns with gaps to allow water 
flow. Marsh vegetation is planted on the terraces and both the terraces and 
vegetation help reduce fetch thereby minimizing turbidity and shoreline erosion on 
windward sides of open water areas from wind-generated waves. Although the 
acreage of marsh created by this method is relatively low compared to some other 
project types, the shallow, calm water between the terraces provides an ideal area for 
the growth of aquatic vegetation and the terraces can reduce the erosive force of 
wave action on nearby natural marshes. A considerable increase in marsh edge or 
marsh-water interface, which is very desirable habitat for aquatic species and wading 
birds, also results from terracing. 

Only one terracing project has been constructed to date. It was financed jointly by 
the EPA and the State of Louisiana and is located on the Sabine National Wildlife 
Refuge near West Cove in Calcasieu Lake. In this project, the terraces were arranged 
in an open checkerboard pattern. The project is functioning as designed, providing 
shallow marsh edge habitat for aquatic species, nesting and feeding sites for birds, 
and reducing turbidity levels to the benefit of submerged aquatic vegetation. 

2.3.13. Sediment Trapping. A commonly used method of sediment trapping in 
south Louisiana employs discarded Christmas trees that are set in cribs made of 



timbers and screening material. These devices slow water currents and allow 
sediments to drop out of the water column. Often marsh species are planted in the 
protected areas formed by the cribs if water depth or soil elevation is suitable. 
Sediment deposition will build the substrate in and around the cribs to an elevation 
suitable for colonization of the area by marsh plant species. Other devices used for 
sediment trapping include fences made with timbers and any of a number of 
different screening materials, set perpendicular to water flows. 

Sediment trapping works best in areas where there is an abundance of sediments 
being transported by flowing water. Sediments suspended in the water settle on the 
downstream side of the fences and marsh plant species colonize the mud flats that 
develop when suitable build-up has occurred. This type of sediment trap has been 
used successfully in shallow ponds of the active Mississippi River Delta and may also 
be beneficial in emerging deltas in Atchafalaya Bay. An example of a sediment 
trapping project is the Pass a Loutre Sediment Fencing project (MR-2) proposed for 
the Second Priority Project List. Although not specifically referred to as sediment 
trapping devices, the structures described under Shoreline Erosion Control with 
Structures can act as sediment traps when they are set out from the shoreline and 
constructed as a segmented breakwater. 

These projects can restore marsh in shallow open water areas. Success hinges on a 
variety of factors that must be taken into consideration when designing a project. 
Important factors to be considered are; the amount of sediment being transported 
through the project area, the proper alignment of the structure to maximize sediment 
capture, the proper position of the project, the existing water depths, subsidence 
rates, and overall geography and geology of the area. 

2.3.14, Herbivore Control. Scientific evidence indicates that, under certain 
conditions, grazing of marsh and cypress/tupelo swamp by nutria (Myocaster coypus) 
and muskrat (Ondatra zibethicus) is having a negative effect on these habitats. 
Muskrat "eatouts" are easy to identify by large numbers of muskrat dens and 
denuded areas of marsh, whereas effects of nutria grazing are less obvious. While 
effects are not as obvious, it appears that high concentrations of nutria cause a long- 
term stress on marsh by continuously grazing selected species, uprooting other 
species in search of preferred roots, and grazing the fresh shoots of other species. 
Nutria are non-native animals introduced into the United States from South America. 
Many people believe that nutria are causing a much greater problem than muskrats 
because they are much more numerous, they occur in a greater range of habitats, and 
their eating habits are less specific. Normally, high muskrat concentrations are found 
only in intermediate and brackish marshes containing abundant amounts of three- 
cornered grass (Scirpus olneyi). Geese have also been known to cause "eatouts" in 
marshes that have resulted in conversion to open water, however this problem 
appears to have declined in recent years and is not of serious concern. The problem 
of overgrazing by nutria especially and muskrat to a lesser degree, is considered a 



very serious threat to marshes and cypress swamp regeneration efforts. These 
furbearing animals were, until the early 1980's, a valuable resource, harvested in 
great quantities for their pelts. The commercial harvest of these animals helped keep 
their populations under control. The worldwide downturn in the fur industry has 
reduced the economic value of these animals, and the population of nutria, especially 
in the mare susceptible Deltaic Plain, is apparently expanding rapidly. 

The Louisiana Department of Wildlife and Fisheries (LDWF) has jurisdiction over 
resident fur and game animal harvest. The LDWF considers these species a resource 
and governs their taking by various laws on fur harvest. Changing the animal's 
status to a nuisance species is not being considered by the LDWF. 

The LDWF and LDNR have developed a pilot trapping incentive program under the 
Louisiana Coastal Wetlands Conservation and Restoration Plan to encourage 
landowners and trappers to control overpopulation of nutria in selected target areas 
where damage to wetlands has been identified by LDWF. This program involves 
incentive payments to trappers harvesting animals from selected areas. The incentive 
payments are cost-shared between the State and landowners. W P R A  funds could 
be utilized to supplement this effort and expand the potential to control overgrazing. 
There has been some discussion among the various agencies involved in the 
Restoration Plan effort concerning whether a trapping incentive program would be an 
appropriate use of CWPPRA funds. The proposal is actually a sort of a bounty and 
bounties often have not produced anticipated results. However, the problem with 
herbivores exists and no other methods of control have yet been offered as  part of the 
CWPPRA Restoration Man. 

Herbivory control could be critical to the success of some vegetative planting efforts. 
Exclusion devices like fencing or screening has been shown to be effective in 
protecting newly planted grasses and cypress trees from predation by nutria. No 
specific projects are proposed for exclusion devices, however various methods of 
protection will probably be incorporated into many vegetative planting efforts, 
especially in known areas of high nutria populations. - 



3. AFFECTED ENVIRONMENT1 
ENVIRONMENTAL EFFECTS 

3.1. DESCRIPTION OF HABITATS 

The study area for the Restoration Plan includes all of Louisiana's 20 coastal parishes 
(Plate 1 of the main report). Each of these parishes contain coastal wetlands as 
defined by the Task Force. 

Chabreck (1972) presented what is probably the most comprehensive study of the 
vegetation of the Louisiana Coastal Region. The following description of habitats is 
adapted mainly from his publication. Also, please refer to the "Problems" and 
"Solutions" sections of the main report which contain discussions about the natural 
processes that built the wetlands of coastal Louisiana and that cause changes and 
deterioration of these wetland habitats. 

The Louisiana coastal area originated mainly from alluvial deposits of the Mississippi 
River and its distributaries. Over many centuries, these deposits have accumulated 
to form a broad, flat plain. The coastal region has been divided into two segments 
on a basis of origin and physiography. The area east of Vermilion Bay, occupying 
two-thirds of the coastal region, is designated as the Deltaic Plain. The Deltaic Plain 
is the site of the various active and abandoned river delta systems. Over 
approximately the last 8,000 years the Mississippi River has altered its course 
periodically, forming new deltas with each move. The older deltas, having had more 
time for compaction, subsidence, and wave modification, show greater stability. The 
area west of Vermilion Bay has been named the Chenier Plain and was formed by 
river sediment swept westward by long-shore currents in the Gulf of Mexico. 

Daily tidal fluctuations along the Louisiana coast range from a few inches to about 
2.5 feet. Tidal levels are greatly influenced by winds, with north and west winds 
causing below normal water levels and east and south winds causing elGvated water 
levels. High pressure systems with strong northerly winds during winter can push 
water levels in the coastal wetlands more than 2 feet below normal for several days. 
At such times, marshes openly connected to tidal channels become practically dry. 
Conversely, low pressure systems in the Gulf of Mexico that produce strong 
southeast winds can push tidal levels several feet above normal and cause extensive 
flooding of coastal wetlands. 

The climate of the Louisiana coast is influenced greatly by the area's subtropical 
latitude and its proximity to the Gulf of Mexico. Prevailing southerly winds in the 
summer provide moist, semi-tropical weather with numerous afternoon 
thunderstorms. Whenever westerly or northerly winds interrupt the prevailing moist 
conditions during summer, hotter and dryer weather results. During the winter, the 



coastal area is subjected to alternating cold continental air and warmer tropical air, 
causing drastic variations in climatic conditions. W a l l  is plentiful in coastal 
Louisiana with the maximum average rainfall occurring in July and the lowest in 
October. Average annual rainfall for the New Orleans area is about 60 inches. 

Tropical storms .and hurricanes occasionally strike the Louisiana coast. These storms 
can cause tremendous destruction to the wetlands by physical force and by pushing 

1 saltwater far into freshwater zones which can cause vegetation to die off. 

Natural marsh exists where plants grow and sustain themselves on properly elevated 
substrate. However, shallow, interspersed open water areas are typically included in 
the concept of a marsh. These interspersed open water areas are commonly referred 
to as ponds whether they are tidally drained or not. The interspersion of ponds and 
streams collectively within a given marsh area establishes the ratio of open water to 
marsh. This ratio greatly influences utilization by various aquatic and wildlife 
species. Since wetland vegetation provides the primary food substance and cover for 
most fauna, the conversion to total open water systems typically discourages 
biological diversity and long-term productivity. In many areas of coastal Louisiana, 

' marsh loss (conversion of marsh to open water) is often accompanied by increased 

I salinities. 

The most notable relief features located in the Louisiana coastal area are forested 
areas located on natural levee ridges along abandoned distributaries, relic Indian 
mounds and middens, elevated salt domes, and artificial levees and canal banks. 

Coastal marshes are subdivided into four vegetative types based on the classification 
first reported by Penfound and Hathaway (1938). The four marsh types are fresh, 
intermediate, brackish, and saline. The vegetation occurring in a particular coastal 
area is determined mainly by the salinity regime of the area, although soil elevation 
and soil type also help determine vegetation types. Salinity ranges and means in 
parts per thousand (ppt) found by Chabreck (1972) for the four coastal marsh types 
are as follows: - 

Marsh Tvve Mean (vvt) 

Fresh 0.1 - 6.7 ~ 3 . 0  
Intermediate 0.4 - 9.9 3.3 
Brackish 0.4 - 28.1 8.0 
Saline 0.6 - 51.9 16.0 

The ranges shown illustrate the drastic salinity variation that occurs in the coastal 
marshes of Louisiana. It is for this reason that marsh types are classified by 
vegetative composition and not by salinity levels. The means shown are similar to 
those reported by other authors. 



Chabreck (1972) recorded 118 species of vascular plants in all marsh types. The 
species found in the greatest amount overall was saltmeadow cordgrass (Spartina 
patens), making up about one-fourth of the vegetation in the coastal marshes. Other 
major species found were saltmarsh cordgrass (Spartina alterniflora), maidencane 
(Panicum hemitomon), and bulltongue (Sagittaria lancifolia). Species richness or 
biodiversity of the coastal marsh systems increases from salt to fresh marsh and 
dominance decreases. 

The saline marsh is dominated by saltmarsh cordgrass along with saltgrass (Distichlis 
spicata), black rush (luncus roemerianus), saltwort (Batis maritima), and saltmeadow 
cordgrass. Chabreck identified 12 additional species of emergent vegetation from this 
habitat type. Aquatic vegetation does not usually occur in saline waters along the 
Louisiana coast. However, widgeongrass (Ruppia maritima) may occur in saline 
marshes bordering on the brackish marsh zone and in saline areas where tidal flow 
has been decreased by structures or other changes in hydrology. Seagrass beds occur 
in waters behind some barrier islands, especially the Chandeleur Island chain. 
Seagrass species occurring in this area include shoalgrass (Halodule beaudettei), 
turtlegrass (Thalassia testudium), and manategrass (Cymodocea filifmmis). Other 
wetland types associated with saline marsh include saub/shrub wetlands, which are 
usually dominated by black mangrove (Auicennia germinans) or eastern false-willow 
(Baccharis halimifolia), shell reefs, tidal flats, streams, and ponds. 

In the brackish marsh, saltmeadow cordgrass is dominant. Saltmarsh cordgrass, 
saltgrass, black rush, three-cornered grass (Scirpus olneyi), and leafy three-square 
(Scirpus maritirnus) are also common in this zone. Other wetland types associated 
with brackish marsh are scrub/shrub wetlands, dominated by eastern false-willow, 
tidal flats, streams, and ponds. Notice that the species are practically the same as for 
saline marsh, only the order of dominance is changed. Often brackish marshes have 
a distinctive "hummocky" appearance associated with the clmped growth of 
saltmeadow cordgrass. Aquatic plants that commonly occur in brackish marsh 
waters include widgeongrass, Eurasian watermilfoil (Myriophyllum spicatum), 
muskgrass (Chara mlgaris), coontail (Ceratophyllum demersum), and dwarf spikerush 
(Eleocharis parmla). Forty species of plants were identified from brackish marsh by 
Chabreck. 

The intermediate marsh type is the most difficult to identify. It lies in the transition 
zone between brackish and fresh marsh. Saltmeadow cordgrass is usually the 
dominant vegetation along with bulltongue, three-comered grass, roseau or common 
reed (Phragmites australis), bullwhip (Scirpus californicus), sawgrass (Cladium 
jamaicense), Walter's millet (Echinochloa walteri), and deer pea (Vigna luteola). Aquatic 
plant species found in intermediate marsh waters include widgeongrass, dwarf 
spikerush, muskgrass, Eurasian watermilfoil, coastal waterhyssop (Bacopa monnieri), 
and southern naiad (Najas guadalupensis). Flfty-four species were identified from 
intermediate marsh by Chabreck. 



In the fresh marsh, the dominant species are maidencane, bulltongue, spikerushes 
(Eleocharis sp.), pennywort (Hydrocotyle sp.), pickerelweed (Pontederia cordata), and 
alligatorweed (Alternanthera philoxeroides). Other common plants are bullwhip 
(Scirpus califmnicus) and cattail (Typha sp.). Fresh marshes are often very diverse with 
different species of grasses and broad-leaved annuals waxing and waning throughout 
the growing season. Some fresh marshes, on the other hand, consist of nearly pure 
stands of maidencane. Aquatic plants commonly found in fresh marsh waters are 
common duckweed (Lemna minor), coontail, Eurasian watermilfoil, southern naiad, 
muskgrass, water hyacinth (Eichmia crassipes), sago pondweed (Potamogeton 
pectinatus), white waterlily (Nyrnphaea odorata), Elodea, fanwort (Cabomba caroliniana), 
and American 1ck1.1~ (Nelumbo lutea). Other wetland types associated with both fresh 
and intermediate marshes are scrub/shrub wetlands dominated by eastern false- 
willow and wax myrtle (Myrica cm'fera). Chabreck documented 93 species of plants 
occurring in the fresh marshes of coastal Louisiana. 

Cypress-tupelo swamp contains a mixture of bald cypress (Taxodium distichum), water 
tupelo (Nyssa aquatics), and red maple (Acer rubrum) along with various understory 
plant species. Swamps with fairly open canopies sometimes support fresh marsh and 
scrub/shrub species as groundcover. Very often the water surface in cypress-tupelo 
swamps is covered by common duckweed, alligatorweed, and sometimes water 
hyacinth. Extensive coastal swamps are found in the Pontchartrain, Barataria, 

I Terrebonne, and Atchafalaya Basins where there generally occupy the area between 
fresh marshes and developed areas of higher elevation. Healthy cypress swamps 
occur only in fresh water areas where the salinity range does not normally exceed 
two parts per thousand. 

3.2. ITEMS NOT CONSIDERED SIGNIFICANT 

Coastal Louisiana contains a wealth of natural, cultural, and human resources. Many 
of these resources, though important, would not be sigruficantly affected by any of 
the projects proposed for the Restoration Man. Some of these resources are listed as 
follows. 

Louisiana has a Natural and Scenic Stream Program which provides protection to 47 
streams, 25 of which are located in Louisiana's coastal parishes. Some of the projects 
listed in the Restoration Plan would occur in the vicinity of these streams, especially 
Bayous Penchant, Des Allemands, Trepagnier, La Branche, Dupre, and the Lake 
Borgne Canal. Certain projects could require a pennit issued by the Louisiana 
Department of Wildlife and Fisheries pursuant to the Natural and Scenic Stream 
Program for work in or adjacent to these streams. The Louisiana Natural and Scenic ' Stream Program would afford protection to these streams sufficient to prevent 
significant adverse effects. Furthermore, it is highly unlikely that any project would 
be promoted that would diminish the natural and scenic attributes of a listed stream. 



Fanning operations are not expected to be sigruficantly affected. There is, however, 
at least one proposal to restore an area that was once marsh, but is now used for 
pasture, back to marsh (East Eden Isles Restoration, PPO-4). Generally, no farm 
lands will be expropriated to implement the CWPPRA projects. Easements to build 
stntctures, deposit dredged material, and divert sediments into a privately owned 
area wodd have to be granted by willing landowners. In some cases, expropriation 
may be necessary to "cure" title such as when ownership is uncertain or when 
landowners cannot be located. See Section 3.3.11., Property Ownership and Values, 
for additional discussion. 

Air quality would not be sigrufcantly affected by the proposed projects. During 
construction of many projects, heavy machinery and tugboats would be used to move 
materials. Exhaust gases would be emitted from this equipment but due to the 
remote nature of the areas where construction would occur, no adverse impacts to 
human health are expected. Air quality is considered to be good in coastal Louisiana 
except for the developed corridor along the Mississippi River and in the 
industrialized area around Lake Charles, Louisiana. 

Isolated stands of bottomland hardwood forest (BLH) occur within seas affected by 
some proposed projects; however, these forests are generally not regarded as coastal 
wetlands. In coastal Louisiana this habitat type typically occurs along active and 
abandoned distributary channels in the Deltaic Plain and on the relic seashores 
(chenier ridges) of the Chenier Plain. The BLH found within project areas would 
normally not be directed disturbed. Marsh management and hydrologic restoration 
projects may affect BLH, if it occurred in the project area, by controlling water levels 
and saltwater intrusion but the effects would likely be minimal and for the most part, 
beneficial. Freshwater diversion and sediment diversion projects sometimes require 
removal of BLH in the path of outfall channels, however, normally the effects are 
relatively minor compared to benefits expected from such projects. 

Shrub/scrub habitat is found in fresh to saline areas at elevations sometimes only 
slightly higher than marsh. Generally any area within or around a marsh with 
higher elevation supports either scrub / shrub or swamp habitat. Scrub/ shrub is also 
found in association with some cypress-tupelo swamps where the canopy cover is 
open enough to support it as an understory. The impacts of projects on scrub/shrub 
would be similar to its effect on the marsh or swamp that the scrub/shrub is 
associated with. 

3.3. SIGNIFICANT RESOURCES AND EFFECTS OF ALTERNATIVES 

3.3.1. Introduction. A resource is considered significant if it is identified in the laws, 
regulations, guidelines, or other institutional standards of National, regional, and 



local public agencies; if it is specifically identified as a concern by local public 
interests; or if it is judged by responsible Federal agencies to be of sufficient 
importance to be designated as significant. This section discusses each significant 
resource found in the study area, listed previously in Table I, Summary of 
Comparative Impacts of Proposed Projects. The significance of each resource and 
existing conditions are described, then the effects of no-action and the various 
alternatives are discussed. Effects of operation and maintenance activities are 
included under the effects of alternatives. 

The long-term effects of most proposed project types is largely unknown. One reason 
is that most existing coastal restoration projects have only recently been constructed. 
Monitoring of many restoration projects is ongoing but the data have not been 
synthesized and published to any large degree. Monitoring of projects constructed 
through the CWPPRA will provide valuable information to be used to plan and 
refine future projects. Much of what is written in the following discussion of project 
impacts is the professional judgement of the preparers of this report and other 
professionals employed by the Task Force agencies. 

The project type for which the most research data is available is marsh management. 
However, Cahoon and Groat (1990) pointed out that the existing scientific data base 
on the ecological effects of managing marshes is currently limited. Acquiring the 
needed information will likely be difficult, take time, and be expensive. Perhaps 
researchers have turned their attention to this project type because it is probably the 
most common form of coastal wetlands project constructed to date; because of the 
controversy surrounding its affect on aquatic resources; and because of its often 
inconclusive effects on emergent vegetation. 

Project-specific effects of large freshwater diversion projects are contained in two 
EIS's prepared by the USACE, New Orleans District. These reports are entitled; 1) 
Mississippi and Louisiana Estuarine Areas, Mississippi and Louisiana (Bonnet Carr6 
Freshwater Diversion), and 2) Louisiana Coastal Area, Louisiana, Freshwater 
Diversion to Breton Sound and Barataria Bay (Caernarvon and Davis Pond - 
Freshwater Diversions). No EIS's have been prepared for the other project types, 
although a draft EIS is under preparation for the West Bay Sediment Diversion 
project (FMR-3) from the First Priority Project List. 

Prior to passage of the CWPPRA, the USACE, New Orleans District announced its 
intention to prepare a Programmatic EIS for marsh management due to the large 
number of Section 404(b)(l) permit applications received that, cumulatively, have the 
potential to significantly affect the environment. The impetus for this effort arises 

I from the District's Section 404 regulatory responsibilities. The EIS will evaluate and 
disclose the issues and impacts associated with marsh management and will examine 
the several definitions of marsh management. Work on this document is currently on 



hold due to lack of funds but will resume to a limited degree when funding from the 
EPA is made available to the USACE, New Orleans District in late 1993. 

The U.S. Fish and Wildlife Service's National Wetlands Research Center is currently 
conducting a multi-year, comprehensive study of marsh management. They are 
collecting. data from managed and unmanaged (control) marshes. The results of this 
designed experiment will likely greatly extend our current knowledge of active marsh 
management in Louisiana coastal marshes. The field work is expected to be 
completed sometime in 1996. 

3.3.2. Coastal Marsh. 

3.3.2.1. Existing - Conditions. The main purpose of the CWPPRA is to address the 
problem of coastal wetland loss. The CWPPRA did not specifically mention 
vegetated wetlands, but the Task Force has interpreted the act to speak mainly to the 
protection and restoration of emergent wetland vegetation, especially coastal marsh. 
In the early 1930's there was approximately 8,511 square miles of land in an area that 
approximates the CWPPRA study area as defined by the Task Force. ' Since that time, 
over 1,500 square miles (960,000 acres) or about 18 percent of these coastal lands, the 
vast majority of which are marsh, have been lost to open water. The most current 
published estimate of land loss is 20.0 square miles per year in the Deltaic Plain and 
5.4 square miles per year in the Chenier Plain for a total of 25.4 square miles per year 
for coastal Louisiana (Dunbar et al., 1992). The reasons for this tremendous loss rate 
are varied and numerous. The problems that appear to be causing the majority of 
the loss are: a high rate of compaction and subsidence of unconsolidated sediments; a 
lack of sediment and freshwater inputs caused by levee systems along major rivers; 
saltwater intrusion and associated tidal scour caused in part by canal and channel 
dredging; global sea level rise; erosion by wind-blown waves and vessel traffic; and a 
general, natural degradation of abandoned deltas of the Mississippi River aggravated 
by many of the previously mentioned problems. 

* 

3.3.2.2. No-action. Coastal wetland loss is expected to continue but the actual rate of 
future marsh losses cannot be predicted accurately. A conceptual presentation of 
how the coastline of Louisiana may look in the year 2040 is presented in Figure 2 of 
the Executive Summary. How all the factors controlling loss rates precisely interact is 
largely unknown and, thus, precludes predicting future loss rates with a high degree 
of accuracy. However, the more recent trend is a loss rate lower than the high rate of 
loss experienced in the 1958-1974 time period. In order to estimate a no-action 
scenario for each basin, a Task Force subcommittee determined that the 19741990 
loss rate might best represent future losses. The basin-specific rate of loss was 
applied to the existing amount of marsh in each basin to roughly estimate how much 
wetland might be lost in the next 20 and 50 year time periods. Wetland loss 



projections are contained in the basin chapters of the main report and in the basin 
appendices. 

Reduced losses are expected in the near future partly as a result of changing 
economic forces (reduced canal dredging in support of petroleum extraction 
operations) and the implementation of freshwater diversion projects that at least 
locally will help to restore historic salinity regimes and add sediments and nutrients 
to sediment-starved basins. Additionally, the SCS would, under their existing 
authorities, be expected to continue to work with landowners and surface lease 
holders to plan and implement small watershed management plans. The State of 
Louisiana would.also continue to evaluate and implement projects that would tend to 
further diminish wetland loss rates, if only on a local scale. 

Landowners and surface lease holders have had to contend largely on their own with 
the problem of marsh loss and diminished habitat quality. Many have pursued 
acquisition of the necessary Federal and state permits to install and operate the 
structures necessary to conduct marsh management despite the rather large financial 
commitment often associated with successfully implementing, operating, and 
maintaining permitted projects. Herke (1979) estimated that 250,000 aaes of 
Louisiana coastal marshes were already under marsh management. Spicer et al. 
(1986) estimated that over 600,000 aaes were under some form of management. 
Between 1981 and 1984 the SCS developed 86 marsh management plans that if 
implemented would affect about 664,000 aaes of private and corporately owned 
properties (Spicer et al., 1986). 

Private landowners and surface lease holders would likely continue to try and protect 
their properties with the limited funds available to them. Thus, private landowners, 
surface lease holders, the Louisiana's Coastal Wetlands Trust Fund and various, often 
uncoordinated Federal initiatives would continue to represent the bulk of the effort to 
bring coastal wetland loss under control. The CWPPRA is a significant factor in that 
it serves to prioritize candidate projects relative to the larger goal of wetlands 
restoration and provides a funding mechanism to achieve that goal. It provides a 
unique opport~~&y for a speedy and positive effort at coastal wetlands restoration. 
Proponents of projects that are not selected for immediate implementation pursuant 
to the CWPPRA can be expected to vigorously pursue implementation through al l  
other available means. 

3.3.2.3. Marsh Management. - Passive management has been and, on a limited basis, 
is still applied where the desire is primarily to suppress environmental extremes. 
Passive management structures are fairly effective at reducing the erosive force of 
water flowing over the surface of marsh soils; aeating conditions conducive to the 
growth of submerged aquatic vegetation by decreasing water turbidity (when wind 
fetch is not a problem); maintaining a minimum water level throughout a year; and, 
in some cases, dampening salinity extremes. 



Passive management structures can, except under unusual storm conditions, affect 
how much sediment is transported into and out of managed areas and retained 
within managed areas. In some instances, passive management structures may be 
used to shunt sediments or nutrient-laden waters into marshes or open water areas. 
If structures are located on all water routes influencing a passively managed area, 
mineral sediment input and accretion can be diminished (Cahoon 1990a, Reed 1992). 
Retention of sediments (organic and mineral) already within the managed area is 
probably enhanced by passive structures. 

The effect-of passive management structures on controlling marsh loss rates is not 
definitive (Chabreck and Nyman, 1989) and the effects of fixed crest weirs on 
emergent marsh plant species are not always clear (Chabreck and Nyman, 1989; Craft 
and Kleinpeter, 1989; Meeder, 1989; Turner et al., 1989; Sweeney et al., 1990). Turner 
et al. (1989) reported that passive structures can stress marsh plants through their 
effect on marsh soils. Slotted weirs and rock weirs, because of their greater exchange 
capacities, are presumed to reduce the potential for adverse effects on marsh soil 
conditions and promote more sediment, nutrient, and fisheries exchange compared to 
fixed-crest weirs. 

More control than that available through passive management must be exerted on the 
hydrology of marshes that are subject to higher and more variable salinity regimes or 
have eroded substrates, especially when the goal is to affect marsh loss rates. Active 
management provides managers with the capability to reduce water levels and 
impose salinity controls under' favorable meteorological conditions. With these 
capabilities, they can attempt to: 1) establish or invigorate the growth of emergent 
marsh plant species on existing or eroding substrates or substrates that would 
otherwise be covered by water; and/or, 2) create soil and water level relationships 
that are conducive to establishing or invigorating the growth of submerged aquatic 
vegetation. The goals of most active management projects are to: 1) reduce erosion - 
by stabilizing marsh substrates and reducing erosive wave and tide energies along 
pond and open water edges; and, 2) increase productivity - by increasing the amount 
of plant matter produced in the area and creating habitat to support larger numbers 
of marsh-dwelling species. 

Establishing and maintaining marsh vegetation on surfaces capable of being exposed 
favorably affects erosion rates by slowing or halting the rate that remaining marsh 
soils are lost to open water. An added favorable effect occurs when marsh vegetation 
actually reclaims eroded areas by reestablishing marsh substrate elevations. Both 
effects represent success in addressing erosion rates with active marsh management. 
The first is a goal of most active management efforts. The second is highly desirable, 
but extremely difficult to achieve even on a small scale and, thus, typically serves as 
the ultimately hoped-for management achievement. 



Attempting to affect marsh erosion rates by aggressively applying methods 
traditionally used for somewhat different purposes represents an extension of 
technology. Typically, the consequences of such extensions must be presumed to 
some degree. Resumptions are often based on professional insight or inferences 
drawn from available documentation of approximately similar situations. Thus, 
accurately predicting the actual impacts can be the subject of debate between 
involved interests. Partially in recognition of the developing debate over the effects 
of marsh management, Cahoon and Groat (1990) edited a document that consisted of: 
1) a general literature review of marsh management; 2) several papers on studies 
specifically designed and conducted to develop a field research-based comparison of 
selected attributes of managed and unmanaged Louisiana marshes; and, 3) a 
summary and synthesis of the Louisiana studies. 

In their literature review, Hartrnan and Cahoon (1990) reviewed over 300 articles 
related to management of marshes, including articles from Louisiana, South Carolina, 
and Florida. They observed that only about 9 articles dealt specifically with the effect 
of management on marsh loss rates. However, their review also revealed a relatively 
recent comparative, system-wide study of managed (for waterfowl) and unmanaged 
marshes in South Carolina. With the Louisiana field studies reported in C b n  and 
Groat (1990), the South Carolina study provides a frame of reference for discerning 
universal, as well as unique and possibly site-specific responses, between managed 
and unmanaged marshes. 

The South Carolina study (DeVoe et al., 1986), integrated and interpreted the findings 
of several authors and reported: 1) the composition and dynamics of the plant and 
animal assemblages between managed and adjacent tidal areas were structurally, 
functionally, and temporally different; 2) seasonal indices of carbon and nutrient 
dynamics were measurably different; 3) the dynamics of some attributes of the 
managed areas were sometimes out of phase with the adjacent tidal areas; 4) overall 
levels of productivity were similar between managed and unmanaged areas but 
primary production in unmanaged marshes came mostly from emergent vegetation 
while in managed marshes it came mostly from submerged aquatic vegetation; 
benthic algae, and phytoplankton; and, 5) shorebirds and waterfowl used the 
managed areas much more than adjacent tidal areas. The authors commented that 
differences between the managed and unmanaged areas were correlated with water 
transfer and movement rates; that the basic ecological processes occurring in 
managed and unmanaged areas were similar; and, that managed areas, tidal creeks, 
open wetlands and small parcels of high ground that comprised the general vicinity 
(of which the study locations were a part) collectively formed an integrated and 

I I productive ecological system. 

1 Some of the field studies conducted for the Cahoon and Groat report described 
differences observed between two managed and two unmanagedmarshes in 
Louisiana. Bournans and Day (1990) reported that the flw of some materials 



between the managed and unmanaged marshes can be accentuated or moderated by 
meteorological conditions (rainfall, wind speed, and direction). Cahoon (1990a) 
reported that: 1) vertical accretion and organic matter accumulation rates were 
measurably less in the managed marshes; and, 2) bulk density and organic matter 
content of soils differed between the managed and unmanaged marshes. Flynn et al. 
(1990) suggested that the response of marsh vegetation to active management could 
be linked to chemical and physical attributes of soils in managed and unmanaged 
marshes. They concluded that plant growth and productivity in the same two 
managed and unmanaged marshes were stimulated when water levels were 
temporarily lowered to below the marsh soil surface (successful draw-down) but 
suppressed if the reverse was true (unsuccessful draw-down). The marsh soil 
changes associated with active management observed by Flynn et al. had been 
previously observed by others. 

Sweeney et al. (1990), also presented in Cahoon and Groat (1990), compared marsh- 
to-water ratios from 16 managed areas located throughout coastal Louisiana with 
their respective control areas. They found that management (both passive and active) 
did not have an adverse affect but neither did management induce any overall 
positive changes. Proponents of management tend to discount this study. They 
maintain that the study was flawed because of shortcomings with control areas and 
other technical factors and that favorable differences in marsh-water ratios were 
underestimated. They also maintain that managed areas exhibit favorable differences 
in other desirable attributes not looked at by Sweeney et al. Opponents of marsh 
management maintain that design shortcomings in the study were not critical and 
tend to accept the Sweeney et al. study as evidence that management does not 
appreciably affect marsh to water ratios. Also, they feel that management's overall 
impact cannot be comprehensively determined until other important ecological 
attributes are considered. 

In their summary and synthesis of Louisiana studies, Cahoon and Groat (1990) 
observed that differences in tidal influences, water-level patterns and the degree of 
water exchange between managed and unmanaged systems were primarily 
responsible for primary production differences in managed and unmanaged 
Louisiana marshes. Cahoon (1990b,c) came to the same conclusion. Clearly, many of 
the structural, functional and primarily shorter-term effects of marsh management in 
coastal Louisiana and South Carolina are at least coincidentally similar. 

3.3.2.4. Hvdroloejc - Restoration. Hydrologic restoration is expected to decrease the 
rate of marsh loss within the area of project influence by restoring historic, natural 
water flow patterns to the extent practicable. These projects are most appropriate in 
marshes being subjected to unnaturally high tidal fluctuations due to canal or channel 
dredging. Reducing the effect of tidal scour while continuing to allow a somewhat 
reduced level of tidal exchange would contribute to a reduction in tidal erosion rates 
within the project area. These projects are not expected to cause shifts to fresher 



marsh types, but rather reduce marsh loss rates in deteriorating areas. No significant 
amount of marsh would be created or restored strictly by hydrologic restoration, 
although some projects categorized as such contain other features such as marsh 
creation with dredged material which would cause new marsh to develop. 

3.3.2.5. Hvdrolo& Management - of Impoundments. This type of project would be 
used to restore wetland vegetation within areas that have previously been 
impounded by levee systems and the existing water control systems for these areas 
are inadequate. Pumps would normally be used for water level control but 
adjustable structures used for active marsh management may be utilized where 
conditions warrant. Pumps offer very precise water level control and should produce 
the optimal marsh to open water ratio available for a given area. For instance, if the 
project area is relatively flat with little relief, a very high percentage of marsh 
vegetation could be established. If, however, the area varies in elevation by more 
than a few inches, the lower areas may remain open water, while the majority of the 
area could become revegetated with marsh grasses. The primary goal of most of the 
proposed projects of this type would be to create optimal conditions for wildlife and 
freshwater fisheries resources. Tidal exchange through closable structures would 
likely be incorporated into the design of projects to allow some access and use of the 
impounded area by estuarine fisheries species if tidal exchange would not negatively 
affect wetland vegetation in the impounded area. 

3.3.2.6. Sediment Diversion. The effect of sediment diversion projects would differ 
considerably, depending on the existing condition of their receiving areas. Sediment 
diversions in the active Mississippi and Atchafalaya River deltas would be expected 
to develop marsh and other wetland communities basically the same as that which 
currently occurs in these deltas, mainly fresh marsh. Sediment diversions that are 
proposed for the Barataria and Breton Basins would cause a significant shift in 
salinity regimes and changes in wetland types. At the proposed diversion sites in 
these basins, brackish to saline marsh is found up to the back levees protecting the 
developed strips of land along the Mississippi River from storm-induced tidal 
flooding. Large-scale sediment diversions, as proposed for these sites, would cause 
new delta lobes to develop, replacing the existing brackish to saline marsh near the 
diversion sites with fresh to intermediate marsh and establishing a more natural 
gradation of fresh to saline habitats. 

Sediment diversion is the only type of project that is capable of restoring large areas 
of marsh in a natural manner. Marshes created by these projects would be similar to 
the marshes found in the active Mississippi and Atchafalaya River Deltas. These 

, marshes are extremely productive, supporting vast populations of fish and wildlife 
1 resources. Sediment diversions, and freshwater diversions and marsh creation with 

dredged material projects to a lesser extent, are the types of projects that offer the 
best opportunities for building new marshes or restoring deteriorated marshes to 
offset the loss of marsh in other areas where prevention of marsh loss would be 
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inordinately expensive. Also, these projects are the primary methods by which the 
massive quantities of sediments that are transported by the Mississippi River and 
now lost to the deep water of the Gulf of Mexico can be used to preserve, restore, 
and create coastal wetlands. 

The Atchafalaya and Mississippi Rivers transport a finite amount of sediment. 
Diversion of sediment to a certain area would cause less sediment to be deposited 
downstream of the diversion site. Diversion of the majority of the Mississippi River 
into the Breton Sound or Barataria Basin, with maintenance of the existing navigation 
channel through Southwest Pass, would cause some of the existing active delta to 
undergo deterioration due to sediment deprivation. It would take many years for a 
new delta, the size of the existing one, to form in the Breton Sound or Barataria 
Basin. 

3.3.2.7. Freshwater Diversion. Freshwater diversions benefit marsh by combatting 
saltwater intrusion and adding nutrients and fine-grained sediments into the 
estuarine systems. Freshwater diversions slow the rate of marsh loss in their 
receiving areas and, in the case of the larger diversions, develop marsh in the shallow 
open water areas near the diversion outfall. In some cases, such as for the 
Caernarvon Freshwater Diversion where brackish marsh extends nearly up to the 
structure, a shift in marsh type is anticipated in an area around the structure. In 
other cases, such as for the Bonnet Carre and Davis Pond diversions, no shift in 
marsh type is anticipated. 

Water input through diversion structures is sometimes not possible when most 
needed in outfall areas because of low river stages. Conversely, when it is possible 
for diversions to provide large quantities of water, the areas that would receive it 
may not need additional water at that time. 

Freshwater diversions are also proposed from the GIWW and from the upper 
Mermentau Basin where water stage is held artificially high by locks and control 
structures. These diversions are different from the river diversions in that they 
would generally carry less sediment and nutrients and would benefit marsh in their 
receiving areas mainly by reducing salinity levels. Diversion of sufficient quantities 
of water from the upper Mermentau Basin would also help decrease the high erosion 
rates occurring around Grand and White Lakes and would help wetland vegetation 
that is currently stressed from the elevated water levels. 

3.3.2.8. Outfall Management. Benefits for outfall management projects usually 
include both marsh preservation and creation components above and beyond what 
would be expected from operation of freshwater diversion without outfall 
management. By routing outflow across and through deteriorated marsh and 
shallow open water, opportunities for sediments to settle out and reach an elevation 
suitable for the establishment of wetland vegetation are enhanced. 



Outfall management would increase average water levels within the managed area 
during periods of moderate to high flow through diversion structures. Raising water 
levels is necessary to deliver sediment into the deteriorated marshes. The effect of 
the elevated water levels is unknown. Some would argue that existing vegetation 
would become stressed and begin to die back while others would argue that the high 
nutrient content and oxygen level of the diverted waters would cause increased 
vegetative vigor even under elevated water level conditions. Freshwater diversions 
from river systems could not be operated at moderate to high flows throughout the 
year due to varying river stages, therefore even if high water levels stressed 
vegetation, it would likely be able to recover during low-flow periods, and probably 
even increase in &eal extent due to elevated substrate from sediment deposition. 

There is some concern about the impact of Caernarvon Outfall Management project 
(BS-3A) on freshwater retention time and distribution of flows in the upper basin and 
how it will affect the diversion's ability to maintain target salinity levels in the 
middle and lower basin. The Caernarvon diversion was justified on its projected 
benefits to fish and wildlife resources by maintaining favorable salinity levels in the 
middle to lower areas of the Breton Sound Basin. 

3.3.2.9. Marsh Creation with Dred~ed Material. In some cases, marsh would be 
created in shallow open-water areas, whereas other projects would nourish 
deteriorating marsh, which is undergoing conversion to open water, with a thin layer 
of dredged material. Dredging may be associated with normal maintenance of a 
navigation channel where the CWPPRA would provide funds for the incremental cost 
of using material beneficially, or dredging may be dedicated specifically for the 
purpose of marsh creation. 

Minello et al. (1992) studied habitat utilization of natural and artificially created 
marshes in the Galveston Bay area. Their data collection was limited to the spring 
season, at time of heavy utilization of the marsh by aquatic species. The created 
marshes were 2-5 years old at the time of sampling. Stem density and above-ground 
biomass of smooth cordgrass was consistently higher in the created marshes but 
macro-organic matter in the upper soil layer was significantly lower. Densities of 
polychaetes (marine worms) and amphipods (small crustaceans) were positively 
correlated with levels of macro-organic matter. This suggests that newly created 
marshes, with less organic matter in the soil, support less benthic organisms. Natural 
marshes consistently had higher numbers of grass shrimp, brown shrimp, and other 
decapod crustaceans with blue crabs being the only exception. Densities of fish were 
found to be similar between natural and created marshes; however, species diversity 

I was higher in natural marshes. It is important to note that these marshes were 
I recently established. There is considerable evidence that created marshes become 

increasingly similar to natural marshes over time. 



Unconventional materials such as red mud, shredded tires, and composted yard 
waste have been suggested for use in coastal wetlands restoration as a way to 
increase substrate elevations to the point which would support marsh vegetation. 
The effect of these materials on coastal wetlands vegetation and animal species is 
unknown. There are questions about the possible release of toxic substances that 
should be answered through testing or small-scale demonstration projects before 
widespread use of these materials is attempted. 

3.3.2.10. Barrier Island Restoration. Barrier island restoration involves creation and 
restoration of marsh, dune, beach, and other habitats on barrier islands. Projects 
would use sand dredged from either back-bay or offshore sources to increase the 
vertical height of existing islands and extend their back-side mangrove wetlands and 
marshes. The marshes created on the back-side of the islands are highly utilized by 
high salinity estuarine aquatic species and avian species. These back-side marshes 
and mangroves also provide a platform for natural landward migration of some of 
the barrier islands. While some barrier islands are eroding and migrating, others, 
such as the Isles Dernieres are simply eroding landward. 

Although marsh is created, the overall purpose of barrier island restoration is to 
maintain the barrier island ecosystems and the estuarine and marsh ecosystems 
behind the islands. Studies indicate that some barrier islands provide protection to 
mainland marsh areas by decreasing wave energies, by reducing tidal amplitude, and 
by moderating salinity levels. The ability of barrier islands to produce these effects is 
dependant on the distance the barriers are from the mainland, the condition of the 
mainland marsh, the configuration of the barriers, and other complex factors. The 
functions and values of barrier islands in Louisiana have not been clearly defined. 
One of the items proposed as a priority shtdy under the CWPPRA is a 
comprehensive study of the role and functions of Louisiana's barrier islands and the 
best method for their restoration. 

This type of project does not include structural protection of barrier islands. That 
type of project is covered under the following section. - 

3.3.2.11. Shoreline Erosion Control with Structures. Various materials may be used 
to provide structural stability to eroding shorelines. Some materials that have 
successfully been used are rock, concrete rip-rap, clam shells, oyster shells, crushed 
limestone, treated wooden timbers, used tires, and concrete and steel sheet piling. 
These materials can be placed either directly on or adjacent to the shoreline or in a 
segmented breakwater located out from the shoreline. Segmented breakwaters can 
act to trap sediment, creating marsh and other wetland habitat between the 
breakwater and the shoreline in sediment-rich areas. Erosion control structures 
placed adjacent to the shoreline are generally assumed to reduce existing shoreline 
erosion rates to zero. Some of these projects derive substantial marsh preservation 



benefits by protecting large areas of marsh and open water that would be captured 
by a bay, lake, or channel if the shoreline protecting them would erode. 

Hard structures, especially those constructed with rock or concrete rip-rap have been 
used with various levels of success along the gulf shoreline, including the gulf 
shoreline of some barrier islands. Jetties constructed at the mouths of passes for 
navigation purposes often interrupt the littoral drift process and cause sediment 
deposition on one side of the structures while the shoreline on the other side of the 
structures suffers from sediment starvation and erosion. Jetties and groins are not 
normally proposed for shoreline erosion control along the gulf shoreline, although 
conceptual ideas are included for some of the barrier islands in the Barataria Basin. 
Certainly, proposals for these structures would require extensive study to determine 
their suitability to correct the erosion problem on these islands. 

Segmented breakwaters constructed by the State of Louisiana at Holly Beach to 
control erosion are apparently working well. A area that had been experiencing 
severe erosion problems appears to be stabilized and sediments are accumulating 
behind the breakwater. Shoreline erosion rates to the east and west of the 
breakwater are apparently not increasing. This project appears to be a success, 
however it was c a r a y  planned and designed for the site. Another effort at 
stabilizing the gulf shoreline on East Timbalier Island has not been as successful. The 
corporation that owns the island attempted to stop shoreline erosion by hardening 
the shoreline with rock. The shoreline continued to erode behind the rock and now 
the rocks are located in the Gulf of Mexico hundreds of yards out from the island's 
vegetated natural shoreline. Whether the rock has or continues to reduce the amount 
of erosion that would otherwise be occurring is unknown. These examples point out 
that the use of any hard structures along the gulf shoreline requires thorough 
evaluation before construction. 

3.3.2.12. Vegetative Plantinas. Planting of vegetation along eroding shorelines would 
typically involve introducing rhizomatous plant species capable of withstanding wave 
action and inundation. Existing marsh behind the planted vegetation would be 
protected from wave and tidal erosion. No adverse effect on existing marsh would 
be expected. The actual amount of protection provided to existing marsh would 
depend on several factors including density of plantings; survival and expansion 
rates of introduced plants; and wave energy at the site. Plantings may slow the rate 
of shoreline erosion in some areas while in other areas, the plantings may completely 
arrest shoreline erosion or even cause the shoreline to prograde out into shallow open 
water. 

Vegetative plantings may also be used in broken marsh or shallow open water areas 
within marshes, not necessarily to prevent shoreline erosion, but to re-establish 
emergent vegetation. Native plant species that are adapted to standing water 



conditions, especially giant cutgrass, would be introduced into areas where they have 
not colonized naturally. 

3.3.2.13. Terracing;. Terracing would create geometric patterns of marsh in shallow 
open water areas. Although relatively small acreage of marsh would be created 
compared to other restoration efforts, the configuration of the marsh, with extensive 
marsh-water interface, would be very productive for a variety of fish and wildlife 
species. Normally little to no existing marsh would be directly impacted but erosion 
of existing marsh within and surrounding the terracing would be reduced due to 
lower wave energy. 

3.3.2.14. Sediment Travving. Sediment trapping projects would create marsh by 
slowing water currents and causing deposition of sediments. These projects normally 
rely on seed and plant fragments from nearby wetlands to colonize the sediments 
being deposited although vegetative plantings are sometimes an integral part of the 
project. Sediment trapping can be used to develop marsh adjacent to the trapping 
structure and along a marsh edge being protected by the structure. Sediment 
trapping projects, depending on their configuration, could also reduce erosion of 
existing marsh by reducing wave energy. 

Wave dampening fences, such as hay bale fences, can be used to dampen wave 
energy in shallow, open water environs whether or not there is sufficient sediments 
being moved through the area. They can also be used to protect newly established 
plantings. 

3.3.2.15. Herbivore Control. Additional trapping to reduce high concentrations of 
nutria and muskrat would certainly enhance vegetative growth, especially those 
species of vegetation preferred by the animals. As currently envisioned, herbivore 
control efforts would be concentrated in areas where there is ample evidence that 
high concentrations of animals are causing marsh stress and loss. The emerging 
deltas in Atchafalaya Bay have been proposed for herbivore control specifically 
because there is evidence that the animals are retarding the growth of the deltas and 
because the deltas are owned by the state. State ownership makes it easier to 
regulate harvests and obtain accurate harvest records than for private property. 

3.3.3. Cypress-Tupelo Swamp. 

3.3.3.1. Existinn Conditions. Virtually all of the cypress-tupelo swamp in coastal 
Louisiana is second growth forest. Some relatively small areas of the second growth 
swamp are being harvested for timber and mulch products. In many areas, the 
swamps bear scars of past logging activities; logging canals, ditches, abandoned 
railroad spurs, and the stumps of felled trees. Large areas of cypress swamp have 
been killed during the latter part of this century by saltwater intrusion. Other 



swamps are showing signs of stress; no regeneration, stunting, and conversion to 
marsh and open water. Often, prolonged flooding is suggested as the cause of 
cypress swamp deterioration and lack of regeneration. Ideal conditions for cypress 
swamps include periodic drying of the swamp floor on the order of once every 1 to 3 
years to allow for regeneration to occur. Some of the coastal swamps virtually never 
undergo drying.of the swamp floor because they are connected directly with the tidal 
system and subsidence has lowered the soil elevation. Some areas containing cypress 
with open canopy with marsh vegetation as an understory are more functionally a 
marsh. 

3.3.3.2. No-action. Coastal swamps would continue to slowly deteriorate from 
I prolonged flooding, subsidence, saltwater stress, and lack of regeneration. Loss of 

cypress swamp is difficult to determine because the loss is usually a gradual 
deterioration of the cypress and tupelo trees and conversion of the area into marsh 
and open water. Cypress swamps in the Pontchartrain and Barataria Basins would 
be protected to a degree from saltwater intrusion by the freshwater diversions 
already authorized for those basins under separate authorities. 

3.3.3.3. Marsh Management. - Although the name of this project type does not include 
swamp, active water level management (which active marsh management really is) 
could significantly benefit areas of cypress swamp that are being affected by 
prolonged high water levels. Passive or active marsh management may be used to 
reduce saltwater intrusion and tidal scour in swamps. Active management may also 
be used to reduce water levels and salinities which would promote cypress 
regeneration. If water levels were successfully lowered to encourage cypress 

I regeneration, nutria herbivory would have to be controlled to prevent destruction of 
1 seedlings. 

Many of these stressed swamps are tidally influenced, and the only way to control 
water level is to block the tidal influence with low-level levees and utilize water 
control structures or pumps to draw down water levels. Such measures are rarely 
practical; however, it is being proposed for a portion of the Verret Subbasin of-the 
Terrebonne Basin. The cypress swamps and fresh marshes in parts of the Verret 
Subbasin are deteriorating due to chronically high water levels. A system of 
floodgates and pumps is proposed along the southern boundary of the basin to 
relieve the high water problems (XTE-32). Although this project is listed as 
hydrologic restoration in the Terrebonne Basin report, it can be considered to be a 
management project since water levels would be actively managed. 

3.3.3.4. Hvdrolopic - Restoration. Some cypress swamps are suffering from high water 
and soil salinity levels because of increasing tidal influence. These swamps could 
benefit from reducing tidal exchange, however precautions would have to be taken to 
assure that projects would not cause an increase in average water levels that could 
also stress the swamps. 



3.3.3.5. Hvdrolonic Restoration of Impoundments. There are areas of cypress swamp 
that appear to be deteriorating due to prolonged flooding caused by roads, railroad 
embankments, or levees. Hydrologic restoration of these areas by providing outlets 
through or under these barriers would likely relieve some of the flooding problem 
and increase viability of the swamp. 

3.3.3.6. Sediment Diversion. Sediment diversion projects could be used to invigorate 
swamps where subsidence has reduced soil elevation. Cypress and tupelo trees that 
occur in areas where the water levels remain too high suffer stunting and can die-off. 
Getting sigruficant amounts of sediments to flow through a swamp and settle-out in a 
thin layer would be an engineering challenge that has not yet been attempted. A 
possible negative impact that could occur would be increased flooding of the swamps 
and surrounding low, developed lands if hindrances to drainage exist. Most 
sediment diversion sites proposed in the Restoration Man do not contain swamps in 
the outfall areas. Some cypress trees may eventually colonize the lands created by 
these diversions, but faster growing species would predominate. Cypress planting 
could be used to help establish cypress stands in the outfall areas, if desired. 

3.3.3.7. Freshwater Diversion. Freshwater diversions could greatly benefit existing 
cypress swamps, especially in the Pontchartrain, Barataria, and Terrebonne Basins by 
retarding saltwater intrusion and introducing fine-grained sediments and nutrients. 
In the case of some proposed freshwater diversions, such as the Hero Canal 
Diversion (BA-13), some cypress swamp would need to be destroyed to provide for 
outflow channels. 

3.3.3.8. Outfall Management. - Wherever cypress swamp occurs in the outfall of a 
freshwater diversion project, outfall management could be used to direct freshwater 
flows through the swamp to nourish the system with nutrients and sediment. 
Additional sediments could help to establish desirable understory species and 
promote cypress regeneration. 

3.3.3.9. Marsh Creation with Dred~ed Material. There are no proposals-in the 
Restoration Plan to develop cypress swamp on dredged material although some 
cypress seedings may be planted or cypress may naturally colonize some of the 
marsh creation efforts in the freshwater areas. Cypress forest could be developed on 
dredged material placed at proper elevation in fresh water areas, but it would take 
many years for a viable cypress swamp to develop. 

3.3.3.10. Barrier Island Restoration. Cypress swamps would not be affected except to 
the extent that barrier islands moderate salinity levels within estuaries, which in 
theory could benefit swamps stressed by high salinity levels. 

3.3.3.11. Shoreline Erosion Control with Structures. Some of the shoreline erosion 
control projects would protect cypress swamp as well as marsh. 



3.3.3.12. Vegetative Plantinns. Some of the vegetative planting would protect cypress 
swamp as well as marsh. Some projects may use cypress trees in combination with 
other species to control erosion. 

3.3.3.13. Terracing. Not applicable to cypress swamp. 

3.3.3.14. Sediment Trapping. Sediment trapping could be used along with outfall 
I management to encourage sedimentation in cypress swamps in the outfall area of 

freshwater diversions. 

3.3.3.15. ~erbivore Control. Scientific experiments in the Pontchartrain and 
Terrebonne Basins have proven that nutria are seriously affecting regeneration of 
cypress. Unprotected seedlings planted in these areas experienced virtually 100 
percent mortality. Any reasonable method to reduce nutria populations in cypress 
swamps would likely have a positive effect on natural regeneration and planting 
efforts. 

1 33.4. Submerged Aquatic Vegetation. 

3.3.4.1. Existing - Conditions. Submerged aquatic vegetation (SAV), like emergent 
marsh plant species, grows only where favorable water depth and soil elevation 
relationships exist or can be established, and then only if nothing else, including 
salinity, is prohibitive. SAV serves several important ecological functions. It removes 
toxic materials from the water, it is a food source for a number of both fish and 
wildlife species, it disperses wave energy, it helps retain sediment, it can remove 
toxic materials from the water, and it contributes organic material for wetland 
maintenance. SAV also fuels the food chain by providing a surface for growth of 
epiphitic algae and bacteria which are grazed upon by herbivorous invertebrates. 
They in turn are fed upon by organisms higher in the food chain. SAV also provides 
shelter and escape habitat for small forage fish and invertebrates. Included under 
the category of SAV, in this report, are floating aquatic plants like duckweed and 
water hyacinth and rooted floating plants like American lotus. 

Submerged aquatic vegetation occurs mainly in the brackish to fresh marshes and in 
cypress-tupelo swamps with open canopies. The more saline areas seldom contain 
any significant amount of SAV, with the notable exception of the area behind the 
Chandeleur Island chain where extensive areas of seagrasses occur. The seagrasses 
found near the Chandeleur Islands are of different species than those found in the 
brackish and fresh areas of Louisiana and require clear, high salinity waters with a 
sandy substrate for their survival. Many areas of brackish marsh contain widgeon 
grass, a desirable native species, commonly used for food by waterfowl. Eurasian 

I watermilfoil has become well established in some lower salinity brackish areas. It is 
an exotic species usually considered undesirable by recreational boaters and 



fishermen because it can become so dense that it can restrict boat usage. It is, 
however, used as a food item by several species of waterfowl. 

The occurrence of SAV in specific areas is sometimes cyclic and otherwise difficult to 
predict. It would be especially difficult to predict the species that would become 
established as a result of a project in intermediate and fresh marshes because any one 
of a number of species, either desirable or undesirable, could colonize suitable 
habitat. 

3.3.4.2. No-action. Increased tidal amplitude, tidal scour, and saltwater intrusion as 
a result of deteriorating marshes and barrier islands would decrease SAV coverage. 
High tidal energies in fresh and brackish areas causes increased turbidity levels from 
resuspension of bottom sediments and organic matter, creating a condition that is not 
conducive to SAV establishment and survival. Most species of SAV grow best in 
areas of little to no water movement, so the more open the coastal marsh system 
becomes, the less SAV is expected to occur. 

3.3.4.3. Marsh Management. - Marsh management, whether active or passive, is 
generally considered to increase an area's potential to support SAV (Larrick and 
Chabreck, 1976). The potential is related to management's ability to reduce tidal 
fluctuations, which can lead to reduced turbidity levels (Chabreck and Nyman, 1989). 
Production of SAV can be a primary, secondary, or unintended but desirable, 
consequence of marsh management. The benefits of increased SAV are largely 
related to improved waterfowl habitat, improved habitat for some fishery species, 
increased plant productivity, and reduced wave energy. 

3.3.4.4. Hvdrolonic - Restoration. Hydrologic restoration projects would increase the 
potential of an area to support SAV by decreasing tidal energy and turbidity levels. 
The amount of SAV and the species that would colonize a particular area would 
depend mainly on the salinity ranges that would occur after project implementation 
and on the substrate of the water bottom. 

- 

3.3.4.5. Hvdrolonic - Mana~ement - of Impoundments. These projects would very likely 
increase SAV coverage through optimization of water levels within project areas. 

3.3.4.6. Sediment Diversion. High suspended sediment concentrations in diverted 
flows would prevent widespread establishment of SAV in the direct path of the 
diversions. Using the active deltas of the Mississippi and Atchafalaya Rivers as an 
example, SAV often becomes established in the calm, protected areas formed between 
bifurcations in a growing delta. Usually coverage of SAV begins to expand rapidly 
after rivers fall in the summer and water clarity increases. By early winter sizable 
areas of SAV can become established, providing food for wintering waterfowl, but 
the vegetation dies back during winter and spring. 



While SAV commonly occurs in the brackish and lower salinity marshes of Louisiana, 
only the area behind the Chandeleur Islands supports seagrass beds. Uncontrolled 
Diversion of the Mississippi River into either the Barataria or Breton Sound Basin 
(PMR-6), the critical project for the Mississippi River Delta Basin, could potentially 
negatively affect these seagrass beds by increasing turbidity levels. This is a potential 
sigxuficant negative effect that would have to be evaluated before project 
implementation. 

3.3.4.7. Freshwater Diversion. The effect of freshwater diversion projects from major 
river systems on SAV appears to be undocumented. The EIS written for the Bonnet 
Carr6 Freshwater Diversion stated that existing SAV in Lake Pontchartrain and 
behind the Chandeleur Islands would not be adversely affected. The Caernarvon and 
Davis Pond EIS did not address effects to SAV. Increased turbidity and nutrients 
from freshwater diversion projects would likely have negative effects on SAV. 
Nutrients would tend to increase plankton production which would tend to decrease 
light penetration through the water column and shade-out SAV. On the other hand, 
the fertilizing effect of the nutrients could increase the growth of aquatic plant species 
that can survive in somewhat turbid water. The net effect is not clear and would 
certainly depend on the existing conditions in an area of proposed freshwater 
diversion. 

The freshwater diversions proposed from the Mermentau Basin would not cany as 
much suspended sediment as diversions from the major river systems and may have 
a greater potential to increase SAV in their receiving areas by lowering salinity levels. 

3.3.4.8. Outfall Management. Very high turbidity levels are common in the 
Mississippi and Atchafalaya Rivers during high water periods in winter and spring. 
The high turbidity and cool temperatures during this time of year would prevent 
widespread coverage of SAV in outfaJl areas under management. However, the high 
nutrient and sediment load of these turbid waters would have a fertilizing effect and 
during the summer and fall, when river stages are low and water clarity increases 
greatly, SAV would likely be able to become established and expand within odal l  
areas. 

3.3.4.9. Marsh Creation with Dredged Material. Marsh creation projects could either 
increase, decrease, or have no effect on coverage of SAV depending on specific 
project conditions. Projects implemented in areas of existing SAV would reduce its 
aerial extent by replacing SAV with emergent vegetation. After a period of several 
years, small ponds developing within the marsh creation areas may begin supporting 
SAV. Created marsh could be configured in such a way as to encourage the 
development of internal ponds that could support SAV. 

3.3.4.10. Barrier Island Restoration. No direct effects to SAV. The Chandeleur 
Islands, where the only seagrasses in Louisiana are found, are not proposed for 



restoration since they are designated as a wilderness area under the National Refuge 
System. Indirect benefits would occur to the extent that barrier islands maintain the 
integrity of a basin's estuarine ecosystem. 

3.3.4.11. Shoreline Erosion Control with Structures. Structures built on a shoreline 
would not directly affect SAV except when the structures prevent a wash-out 
occu~~ing between a large water body or channel and an internal marsh pond behind 
the shoreline. In such case, SAV occurring in the marsh pond would be protected 
from loss by the shoreline erosion control structure. Erosion control structures 
constructed as a breakwater, out from the shoreline, can provide calm, protected 
areas som&es suitable for SAV. Suitable conditions would include a fairly low 
sediment transport rate in the area and ample protection from wave energy. 

3.3.4.12. Vegetative - Plantinns. - No direct effect except when used to prevent washout 
of a shoreline protecting marsh ponds containing SAV. 

3.3.4.13. Terracing. One the primary goals of terracing is to increase SAV. This is 
accomplished by reducing fetch across shallow open water areas. The small 
protected areas within the terraced area provides suitable conditions-for 
establishment of SAV. 

3.3.4.14. Sediment Trapping. Sediment trapping is not usually designed to increase 
SAV. Areas containing sufficient sediments to warrant sediment trapping are usually 
too turbid to support any significant amount of SAV. However, depending on site- 
specific conditions, sediment trapping may create shallow protected areas suitable for 
colonization by SAV. 

3.3.4.15. Herbivore Control. Nutria are known to graze SAV. Reduction of high 
nutria populations could result in increased coverage of SAV. 

3.3.5. Wildlife Resources. - 

3.3.5.1. Existing - Conditions. The high vegetative productivity of Louisiana's coastal 
swamps, marshes, and barrier islands provides support for a wide variety of wildlife. 
The traditional economy of coastal Louisiana was based, to a large degree, on 
harvestable resources of which wildlife played a sigxuficant part. Harvestable wildlife 
continue to be very important to the region, both for commercial and recreational 
purposes. Populations of all wildlife species that use the wetlands of coastal 
Louisiana are being adversely affected by the continued loss of habitat. There are no 
species of wildlife that stand to gain from the continued loss of wetlands. 



3.3.5.2. No-action. Wildlife populations are expected to diminish as coastal wetlands 
are lost. Species directly dependent on the marsh are expected to undergo the 
greatest losses. 

3.3.5.3. Marsh Management. - Active management has been shown to have the 
potential to be an economically plausible, logistically feasible, and technologically 
proven way to manage for waterfowl, furbearers, and alligators. Habitat can be 
improved by encouraging the growth of annual seed producing plants and increasing 
submerged aquatic vegetation. 

The growth of sibmerged aquatic vegetation, especially when associated with a 
stable water level in the fall, is attractive to waterfowl. Diminished water level 
fluctuations improve furbearer habitat and stabilized water levels in the fall and 
winter provide reliable access by boat, thereby facilitating fur harvests. Thus, the 
sought-after benefits to wildlife resources arise as the biological consequences of 
actions designed to affect other specific components of the marsh system. 

Marsh management projects implemented under the CWPPRA will focus on arresting 
marsh losses. However, with the potential to affect how much and what kind of 
marsh plant communities occur within managed areas, it follows that it is sometimes 
possible to affect the animal species dependent upon those same managed plant 
communities. Therefore, it is not at a l l  unreasonable to expect, and certainly 
understand, why managers often favor actions to enhance economic or recreational 
interests through marsh management. 

3.3.5.4. Hvdrologic - Restoration. Hydrologic restoration would benefit wildlife 
species to the extent that the projects preserve marsh or swamp habitat upon which 
wildlife species depend. No adverse impacts to any wildlife species are anticipated. 

3.3.5.5. Hydrologic - Management of Zmpoundments. This type of project would 
benefit wildlife by restoring optimal hydrology conditions within impounded areas. 
Chronically high water levels in some impounded areas limit the exposed land 
available for wildlife species while other impoundments have been subjected to 
forced draining which has lowered the habitat value of these areas for wetland- 
dependent wildlife. 

3.3.5.6. Sediment Diversion. The large areas of marsh that could be restored by 
sediment diversion would provide habitat suitable for a variety of wildlife species. 
Wildlife species that would inhabit the wetlands restored by sediment diversions 
would be very similar to species assemblages currently found in the active 

1 Mississippi and Atchafalaya River deltas. Productivity of existing wetlands 
nourished by the sediments and nutrients introduced by the diversion would 
increase, further benefitting wildlife populations. Construction of projects would 



require removal of wildlife habitat but the areas impacted by construction would be 
minimal compared to the habitat developed by the projects. 

3.3.5.7. Freshwater Diversion. Freshwater diversions help preserve wetland habitats 
that support wildlife species and in some cases cause a shift to fresher wetland 
communities near the diversion sites. Wildlife species that are suppressed by the lack 
of suitable fresh and intermediate marsh would expand in the area of the freshwater 
diversion structure's outfall. Construction of projects normally results in elimination 
of relatively minor amounts of wildlife habitat compared to the amounts benefitted 
by the projects. 

3.3.5.8. Outfall Management. - Most effects similar to hydrologic restoration projects. 
In addition to those effects, outfall management would tend to expand habitat for 
wildlife that require fresher conditions. 

3.3.5.9. Marsh Creation with Dredged - Material. Created marsh would provide 
valuable nesting, shelter, and forage habitat for a variety of wildlife species. Marsh 
creation efforts can be custom designed for specific areas to produce a settled soil 
elevation suitable for colonization by particular plant species and herice by wildlife 
species that utilize that type of habitat. For instance, dredged material could be 
placed in a series of circular islands with a slightly higher elevation in the center of 
each island to provide protected areas of scrublshrub for wading bird nest sites and 
escape areas for terrestrial wildlife during high water events. Temporary negative 
effects to wildlife populations could occur during dredging operations from 
disturbance of existing marsh around or within marsh creation areas. 

3.3.5.10. Barrier Island Restoration. In Louisiana, barrier islands provide critical 
nesting sites for a variety of shorebirds, wading birds, and other avian species. 
Terns, gulls, brown pelicans, black skimmers, egrets, and herons are some of the 
better known nesters. The islands also are home to resident birds. Relatively few 
species of amphibians, reptiles, and mammals use these islands. Barrier island 
restoration is expected to help ensure continued habitat for these species. Timing of 
restoration efforts in areas used by colonial nesting birds to avoid disturbance to 
these species during their nesting season would be necessary. 

3.3.5.11. Shoreline Erosion Control with Structures. Projects would preserve wildlife 
habitat from erosion. Marsh edge, which is a primary feeding area for some avian 
species, would be considerably altered by structures placed directly adjacent to 
shorelines. Segmented breakwaters would have a less dramatic effect on the existing 
shoreline allowing continued use by wading birds. 

3.3.5.12. Vegetative Plantings. - Only beneficial effects on wildlife species are 
anticipated as a result of decreased erosion of their habitat. 



3.3.5.13. Terracing. Terracing is expected to benefit wildlife species by providing 
feeding, nesting, resting, and escape cover. No adverse impacts to wildlife expected. 

3.3.5.14. Sediment Trav~ing. Wetlands developed by sediment trapping would 
benefit wildlife with no adverse effects anticipated. 

3.3.5.15. Herbivore Control. Reduction in the numbers of herbivores that are causing 
marsh and swamp degradation would preserve and enhance those habitats and their 
associated wildlife populations. In the long-term, even populations of the herbivores 
would be maintained by the preservation of their habitat. 

3.3.6. Fisheries Resources. 

3.3.6.1. Existinp Conditions. Much has been written about the value of coastal 
wetlands to estuarine-dependent fisheries. The young of most economically 
important gulf coast species depend on shallow, protected areas of the estuaries for 
food and shelter. Access to and use of marsh vegetation has been shown to be 
especially important to the young juveniles of many species for both food ahd shelter 
Minello and Zimmerman, 1983; Zimmerman and Minello, 1984; and Zimmerman et 
al., 1984). Adults of many economically important finfish species, such as red and 
black drum, spotted seatrout, and southern flounder, also periodically use the marsh 
areas as feeding habitat. 

Even though many thousands of acres of marsh have been lost in coastal Louisiana, 
commercial harvest and recreational catches of most important species have not 
diminished drastically. Catch reductions reflected in Louisiana landings statistics 
often result from commercial fishery closures, quotas, gear restrictions, or other 
limitations on specific species, and do not necessarily reflect a decrease in the 
quantity of fish available. Since the mid-1980Js, many new laws and regulations have 
been enacted to limit the recreational and commercial harvests of economically 
important species including spotted seatrout, red drum, black drum, and mdet.  
Although regulations on shrimp harvest have remained essentially unchanged, little 
growth in the production of shrimp has occurred since the mid-1970's even though 
fishing effort peaked during the 1980's. Because loss of habitat and fishing pressure 
have caused, or are expected to cause fishery declines, the Gulf of Mexico Fishery 
Management Council has implemented Department of Commerce approved fishery 
management plans for shrimp and red drum in the Gulf of Mexico. 

One hypothesis to explain continued high fisheries production is that, as the once 
, vast, largely unbroken marshes have deteriorated from various causes, tremendous 

amounts of organic detritus were released into the estuarine system, driving high 
levels of primary productivity. Additionally, vast amounts of marsh-water interface 
and shallow, protected lagoons and ponds were formed which are prime areas for 



growth and development of estuarine species. At the same time, saltwater intrusion 
into previously lower-salinity areas was increasing the amount of estuarine open 
water area available to salinity-dependent estuarine species. All these factors have 
combined to produce very high and probably unsustainable levels of estuarine 
fishery productivity. 

In addition to providing nursery habitat for estuarine-dependent fish and shellfish, 
fresh and low-salinity coastal wetlands also provide habitat for resident freshwater 
species. Common species include largemouth bass, crappie, bluegill, redear sunfish, 
warmouth, blue catfish, and channel catfish. Because these species are intolerant of 
brackish waters, they are either displaced or killed when fresh and low salinity 
coastal wetlands become saltier. Since 1956, over 50 percent of Louisiana's coastal 
fresh marshes have been lost to open water or have converted to more brackish 
environments. These losses have resulted in severe declines in associated freshwater 
fish populations. 

3.3.6.2. No-action. If marsh and other coastal wetland loss is allowed to continue 
unchecked, overall fishery production is likely to drop substantially below anrent 
levels. Browder et al. (1988) reported on the relationship between brown shrimp 
catch and wetland interface. Based on their analysis, shrimp yields will decline when 
interface declines, possibly beginning about 1995. 

Operation of the Caernarvon, Davis Pond, and Bonnet Cam6 Freshwater Diversions 
will restore some fresh and low salinity conditions in their associated outfall areas. 
Despite these positive results, fresh and low salinity marshes will continue to be lost 
throughout the rest of coastal Louisiana, although the rate of loss would not be as 
rapid as in the past. Fresh marsh losses will result in proportional reductions in 
freshwater fish populations. 

3.3.6.3. Marsh Management. - The effects of passive management structures on fishery 
resources has been and is the subject of much research and discussion. There are 
experimental and survey data sets that support the conclusion that residtent fish 
species tend to be beneficially impacted. Beneficial effects result presumably from 
protecting or expanding the extent of submerged aquatic vegetation in managed areas 
and possibly from a reduction in the number of migratory-estuarine competitors and 
predators and altered salinity regimes. Many of those same data sets support the 
conclusion that some estuarine-dependent migratory speaes are adversely impacted. 

Any passive structure can be a physical or behavioral impediment to fish movement. 
Some types of passive structures can restrict the movement of fish speaes more than 
other types of structures (Herke et al., 1984). If passively managed areas can be 
accessed by fisheries through routes without structures, usage of the area is likely not 
appreciably diminished. However, when passive structures are located in a fashion 



( that precludes the unobstructed movement of organisms into managed areas, the 
impact can be significant (Herke, 1979). 

Studies conducted on a brackish marsh system in the Calcasieu Basin controlled by a 
fixed-crest weir (Herke et al., 1984) showed that management can substantially 
reduce production of migratory estuarine species. Even though the average size of 
individual organisms emigrating from managed areas is generally larger than in open 
systems, the number of organisms is much lower. The Herke et al. study showed a 
reduction of more than 50 percent in the number of individuals of most species 
leaving an expexjmental marsh management area. The results reported in the study 
by Herke et al. are not unique to Louisiana. Similar findings have been reported 
from South Carolina (DeVoe and Baughman, 1986). There is also a suggestion that 
not all migratory estuarine species are favorably impacted when the extent of 
submerged aquatic vegetation is increased in managed areas. 

Fixed crest weirs in general are not used as much as they once were. Slotted weirs, 
variablecrest weirs, rock weirs and flapgated culverts, individually as well as in 
various combinations, are now used instead because of the greater management 
potential they provide. Although these structures also diminish aquatic species 
movements in and out of managed areas, the amount of reductions are less than 
what commonly occurs with a fixed-crest weir (Rogers et al., 1987; Rogers et al., 
1992a). How much reduction occurs, one kind of structure relative to all others, has 
been quantified for some (Rogers et al., 1987 and 1992a; Herke et al., 1987) but not for 
all possible combinations. 

Periodic water level reduction is a very controversial aspect of active marsh 
management, primarily because in many cases, access to managed areas is prohibited 
during drawdown periods and use of actively managed areas by migratory estuarine 
fish is therefore reduced. However, in the short-term, water level reduction is the 
mechanism by which habitat conditions can be stabilized, expanded, or qualitatively 
improved for some estuarine fisheries resources. In the long term, the expectation is 
that wetland habitat supportive of migratory fish can be maintained or increased 
through active management, whereas comparable unmanaged areas would disappear 
quicker and provide diminishing value. 

Undertaking a water level draw-down (Phase I), even if only once every three years 
(the current practice), could adversely and significantly affect migratory estuarine- 
dependent fishery resources. All movement into an area would be virtually 
eliminated for the duration of the draw-down. Fishery movements out of a managed 
area during a draw-down would occur only during those progressively more 
infrequent situations when water could be discharged from the area by gravity. 

l 

Given the differences in project locations and operational schemes, it is difficult to 

I I predict the effect of active management on freshwater and resident estuarine fishes. 
I 



Reduced frequency of stressful salinity events, more cover in the form of submerged 
aquatic vegetation, possibly more emergent vegetation, and reduced competition and 
predation from migratory estuarine species are some reasons how freshwater and 
resident estuarine species could be benefitted. Conversely, extensive drawdowns 
could result in stressful water quality conditions that would likely reduce resident 
fish populations. 

Phase 2 operations can also affect fishery resources because ingress and egress can 
occur only on a limited basis during this phase. The restrictive effect may be more 
pronounced during the three to four months of winter. Some management plans 
provide fir the retention of water levels to fadlitate other activities during these 
months. During those several months, water level control structures are typically set 
at elevation equal to or slightly less than marsh level. Thus, movements of the 
relatively few migratory estuarine-dependent fishery species that use the marshes 
during these months are precluded to a large degree from accessing or leaving such 
managed areas except when storm tides occur. 

Another possible effect of management that may occur is a different fish species 
assemblage inside a managed area than outside. Such a difference was recently 
documented for a managed area in coastal Louisiana (USFWS, 1991). This effect has 
also been observed and reported in managed South Carolina brackish marshes 
(Wilkhson, 1987; Wenner et al., 1986). DeVoe and Baughman (1986) concluded that 
the operational schedule of the water control structures is an isolating mechanism 
that gives rise to differences in fish populations between managed marshes and 
nearby creeks. Rogers et al. (1992b) advanced a similar explanation as to why 
different fish communities become established in actively managed brackish marshes 
in Louisiana. 

Structural and functional fish community differences that arise as an often 
unintended consequence of installing the water control structures can be measurably 
and materially reversed. Physically removing structures, or undertaking actions that 
have the effect of removing the structure (permanently locking flap-gated culverts 
open), can be equally effective (DeVoe and Baughman, 1986). Hoese and Konikoff 
(unpublished manuscript) suggest that naturally-occurring, high water events that 
inundate managed areas tend to diminish or offset differences in fish community 
composition between managed and unmanaged areas. 

Improved habitat conditions for estuarine organisms, stemming partly from the 
enhanced growth of SAV, is sometimes claimed as a benefit of marsh management. 
Habitat conditions for and the population sizes of resident fish species were reported 
to improve in one managed area (USFWS, 1991). However, improvement of fisheries 
habitat has not been a principal reason for electing to undertake marsh management. 
Some landowners are very interested in maintaining fisheries resources usage of 
managed areas but, historically, provisions to diminish the adverse impacts of water 



control structures on the ingress and egress of fisheries into and out of managed 
marshes are typically included as project components to the extent that they do not 
appreciably reduce or compromise other management objectives. 

3.3.6.4. Hvdrologc - Restoration. These projects normally allow unimpeded fishery 
access through natural tidal channels although some natural channels which have 
enlarged due to erosion, tidal scour, or dredging would sometimes be constricted 
back to more historic dimensions. Tidal influence which is unnaturally high due to 
canals, eroded banks, and ditches would be brought back to natural levels. 
Depending on the types of structures used and their location, some projects could 
reduce the use of project areas by migratory, estuarine-dependent fishery species. 
Effects would vary, depending on site-specific conditions. Over the long-term, 
projects are expected to reduce marsh loss rates, resulting in higher fishery habitat 
values than for unprotected areas. Projects located in fresh and low salinity areas 
would likely improve water quality and foraging habitat for freshwater and resident 
estuarine fish through stabilization of the hydrologic regime and enhanced 
production of submerged aquatic vegetation. 

3.3.6.5. Hvdrologc - Management - of Impoundments. Depending upon the operation 
of structures and pumps to be installed for the project and the existing conditions of 
the site, project effects could range from minimal to sigruficant. If a project would re- 
establish tidal connection with an existing impoundment, even if only periodically, 
migratory estuarine species would benefit from this increase in nursery habitat 
(assuming that the organisms would be allowed to exit the area). On the other hand, 
other projects would not allow any tidal exchange and would therefore not affect 
estuarine fisheries species. Fishery access would continue to be blocked from 
impounded areas. Effects on resident freshwater species within the impounded areas 
is difficult to generalize because of considerable differences in project sites and 
operational schemes possible. Projects would be expected to increase populations of 
resident fish species in areas that are currently being used for pasture, whereas fish 
populations could decrease in areas that are suffering from chronic high water 
problems. - 

3.3.6.6. Sediment Diversion. Depending on the area, sediment diversions may or 
may not greatly affect fishery resources. The diversions proposed in the active 
Mississippi River delta (below Venice on the west bank of the river and below 
Baptiste Collette Bayou on the east bank) would discharge into habitat that is already 
fresh. Although there would be some displacement of aquatic organisms, the effects 
would be much less than for diversions proposed upstream for the Barataria and 
Breton Sound Basins, which would discharge directly into brackish and saline 
marshes. These diversions would cause a sigruficant shift of estuarine species away 
from the fresh conditions established by the diversions, at least during periods of 

I high river flow. Harvest of some species that favor higher salinity estuaries, such as 
I brown shrimp, could be reduced. Other species that prefer lower salinity estuaries 



for juvenile growth and development, such as blue crab, white shrimp, and 
menhaden, could provide increased harvests. In the fresh and low salinity areas in 
the outfall of diversions, freshwater fish populations would establish. 

The purpose of sediment diversions is to build vegetated marsh which supports 
fishery resources. From an overall perspective, sediment diversions are expected to 
provide long-term benefits to fisheries resources by providing the vegetated wetland 
habitat that supports the estuarine ecosystem. 

3.3.6.7. Outfall Management. Outfall management would shift flow patterns and 
salinity regimes near freshwater diversion strudures. Freshwater species would be 
benefitted in the areas of freshwater flow from the exclusion of salt water. Structures 
used for outfall management could potentially hinder the immigration of estuarine 
species and thereby reduce usage of the managed area by these species. 

3.3.6.8. Freshwater Diversion. Freshwater diversion from the Mississippi River 
would produce a net positive effect on coastal fisheries. As stated for sediment 
diversions, productive areas for some estuarine species would be shifted, at least 
during high flow periods, to a more seaward location. Populations of estuarine 
species favoring lower salinity environments, like blue crabs, menhaden, and white 
shrimp, would be expected to increase. Diversions would cause a general shift in 
estuarine species away from the diversion sites where freshwater species could 
become established if salinities do not reach high levels during low-flow periods. 

3.3.6.9. Marsh Creation with Dred~ed Material. Marshes created or restored by use 
of dredged material would remove shallow water habitat. In some areas, especially 
the East Coast of the U.S., this would be considered a detrimental effect, but in 
Louisiana, with its massive wetlands loss problems, there is no shortage of shallow 
water habitats. The created marsh would provide organic detritus to the estuarine 
system and critical marsh edge habitat for aquatic species. 

3.3.6.10. Barrier Island Restoration. Barrier islands separate the gulf from the bays 
and sounds. Without barrier islands these bays and sounds would become more like 
shallow near-shore gulf which has a different species assemblage. Many of the 
economically important species harvested in Louisiana are taken from the larger bays 
where they occur as sub-adults. Other species spend their adult life in the larger 
bays or in the near-shore gulf. Barrier islands moderate tidal energy and salinity 
regimes within the bay systems. Species adapted for living in the surf zone would 
benefit from barrier island restoration because their habitat would be preserved by 
these projects. 

Where effective in moderating tidal exchange, barrier island projects could prolong 
the life of upper-basin fresh and low-salinity environments. In such cases, freshwater 



fish populations in those areas would likely be maintained for a longer period of time 
before these areas would convert to more brackish habitats. 

3.3.6.11. Shoreline Erosion Control with Structures. A long-term positive impact on 
fisheries resources would be expected by a reduction in the marsh erosion rate, 
protection of interior marsh from washing out through shoreline breaks, and the 
habitat provided by the structures themselves. Short-term impacts would occur 
dwing construction by physical disturbance of the area. 

3.3.6.12. Vegetative Plantinns. A positive effect on fisheries is expected by the 
preservation of marsh edgehabitat, a reduction in the marsh erosion rate, and 
protection of interior marsh from washing out through shoreline breaks. 

3.3.6.13. Terracing. Projects are expected to benefit fisheries resources by creating 
marsh edge habitat and protected aquatic areas with increased coverage of 
submerged aquatic vegetation. Short-term, construction-related adverse impacts 
would normally be minor. 

3.3.6.14. Sediment Travving. Temporary, usually minor disturbances would occur to 
aquatic species during construction. Long-term positive effects anticipated from 
preservation and development of marsh. 

3.3.6.15. Herbivore Control. No direct effect on any fishery species except oysters 
(see Section 3.3.8.15.). Indirectly, herbivore control would benefit fisheries by 
preserving marsh. 

3.3.7. Threatened and Endangered Species. 

3.3.7.1. Existinn Conditions. The Endangered Species Act of 1973 (as amended) 
provides protection for species identified as threatened or endangered. The USFWS 
and the NMFS administer the Act. Federal agencies are required to consult with the 
USFWS and the NMFS to determine if proposals are likely to adversely affect 
protected species and, if so, develop plans to avoid, minimize, or otherwise address 
potential conflicts with threatened and endangered (listed) species. Table 2 provides 
a list of the threatened and endangered species known to occur in the coastal 
wetlands and waters of Louisiana. Although American alligator is listed, it is 
biologically neither endangered or threatened. It is classified as "threatened due to 
similarity of appearance" meaning that other reptiles of similar appearance are 
threatened and endangered. A regulated commercial harvest of wild alligators is 
allowed in Louisiana. Discussions that follow do not include effects to alligators. 
The red wolf, although listed in the table, is generally considered to be extirpated in 
the wild in Louisiana. Cameron and Calcasieu Parishes are the locations of the last 
known, naturally occurring, wild individuals of this species. No critical habitat for 



TABLE 2 
THREATENED AND ENDANGERED SPECIES 

FOUND IN THE COASTAL WETLANDS OF LOUISIANA 

(E=Endangered; T=Threatened; CH=Critical Habitat determined) 

Mammals 
Panther, Florida (Felis concolor coryi) 
Whale, Right (Eubalaena glacialis) 
Whale, Finback (Balaenoptera vhpsalus) 
Whale, Hmpback (Megaptera novaeandiae) - 

Whale, Sei (Balaenovtera borealis) 
Whale, Sperm (Phpseter catodon) 
Wolf, Red (Canis rufus) 

Bear, Louisiana Black (Ursus americanus luteolus) 

Entire state 
Coastal waters 
Coastal waters 
Coastal waters 
Coastal waters 
Coastal waters 
Cameron and Calcasieu 
Parishes1/ 
Entire state 

Birds - 
Curlew, Eskimo (Numenius borealis) E Entire state 
Eagle, Bald (Haliaeetus leucocevhalus) - E Entire state 
Falcon, Arctic Peregrine (Falco peree;rinus tundrius) T East, South 
Pelican, Brown (Pelecanus occidentalis E Coast 
Mover, Piping (Charadrius melodus) T Coast 
Warbler, Bachman's (Vennivora bachmanii) E Entire state 
Woodpecker, Ivory-billed (Campevhilus princivalis) E Entire state 

Reptiles 
Alligator, American (Alligator mississivuiensis) T(s/A)~/ Entire state 
Turtle, Kemp's (Atlantic) Ridley (Levidochelvs kempii) E Coastal waters 
Turtle, Green (Chelonia mpdas) T Coastal waters 
Turtle, Hawksbill @retmochelvs imbricata) E Coastal waters 
Turtle, Leatherback (Dermochelvs coriacea) E Coastal waters 
Turtle, Loggerhead (Caretta caretta) T Coastal waters 
Turtle, Ringed Sawback (Gravtemvs oculifera) T Pearl and Bogue Chitto 

Rivers - 
Fish - 
Pallid Sturgeon, Scavhirhvnchus albus E Mississippi River & 

tributaries 
Gulf Sturgeon, Acivenser oxvrhvnchus desotoi T Pearl River & Lake 

Pontchartrain 
tributaries 

Red wolves are considered extirpated in the wild. Cameron and Calcasieu 
Parishes are the last known areas supporting a wild population. 

2/ For law enforcement purposes ihe alligators in Louisiana are classified as 
'Threatened due to Similarity of Appearance". They are biologically neither 
endangered nor threatened. Regulated harvest is permitted under State law. 



threatened or endangered species has been designated in Louisiana, although critical 
habitat has been proposed for the Louisiana black bear. 

Louisiana has a relatively large nesting population of bald eagles. In the 1992-93 
nesting season, 65 active nests were recorded, and the nesting population is 
continuing to expand. The center of the nesting activity is located in the area around 
Avoca Island in the general vicinity of Morgan City, Louisiana, but nests are 
scattered throughout the coastal cypress swamps and fresh to intermediate marshes 
in the coastal area. 

The Louisiana Natural Heritage Program maintains a database of plant and animal 
species that are considered rare or in danger of extirpation within Louisiana. Many 
of these locally rare species are found in the coastal wetlands and depend on the 
wetlands for their survival. Although these species are not specifically protected by 
law, government agencies are urged to consider them when planning projects. Some 
of the proposed Restoration Man projects would preserve habitats where some of 
these species are found. 

3.3.7.2. No Action. Continued loss of coastal wetlands would cause habitat loss and 
a decrease in food supply for several listed species including bald eagles, Arctic 
peregrine falcons, brown pelicans, piping plovers, loggerhead sea turtles, and Kemp's 
ridley sea turtles. The other threatened and endangered species occurring in 
Louisiana's coastal wetlands and coastal waters are either transient or do not rely as 
heavily on coastal wetlands for habitat or food sources. 

3.3.7.3. Marsh Mana~ement. Project construction sites would have to be checked for 
presence of bald eagle nests. Any potential effects to nesting eagles could most likely 
be avoided by scheduling construction during the non-nesting season. Other species 
would probably not be affected directly by individual projects; however, the 
cumulative effect of marsh management projects could be a decrease in the nursery 
habitat available for some migratory estuarine species which provide food for brown 
pelicans and sea turtles. The NMFS has expressed concern that marsh management 
projects, cumulatively, could affect sea turtles by reducing their food supply and by 
affecting their access to shallow, open-water portions of managed areas, especially 
those areas located along the rim of the Gulf of Mexico. Sea turtles, especially 
Kemp's ridleys and loggerheads, are known to enter Louisiana's estuaries, but 
apparently have never been abundant in this area and nowadays occur infrequently. 
Marsh management projects are typically not located in the saline and highly 
brackish areas where these turtles are more likely to be found. 

3.3.7.4. Hvdrolonic - Restoration. Project construction sites would have to be checked 
for presence of bald eagle nests. Any potential effects to nesting eagles could most 
likely be avoided by scheduling construction during the non-nesting season. Other 
species would probably not be adversely affected, however each project would have 



to be evaluated individually. Long-term beneficial effects to wetland-dependent 
threatened and endangered species would be expected from restoration and 
preservation of wetlands. 

3.3.7.5. Hydrologic - Management - of Impoundments. Effects similar to hydrologic 
restoration. 

3.3.7.6. Sediment Diversion. Project construction sites would have to be checked for 
the presence of bald eagle nests. Any potential effects to nesting eagles could most 
likely be avoided by scheduling construction during the non-nesting season. Projects 
would also have to be assessed for their potential to affect feeding areas of eagles and 
other listed species. If a brown pelican nesting colony is located in the outfall of the 
diversion, a biological assessment would likely be required to determine the effect on 
the breeding colony. Other species would probably not be adversely affected, 
however each project would have to be evaluated individually. Long-term beneficial 
effects to listed species would be expected from creation and preservation of 
wetlands. 

3.3.7.7. Freshwater Diversion. Effects similar to sediment diversion. 

3.3.7.8. Outfall Management. Effects similar to hydrologic restoration. 

3.3.7.9. Marsh Creation with Dredged - Material. Effects similar to hydrologic 
restoration. Additionally, effects of dredging on listed aquatic species would require 
evaluation. Restriction of dredging to a certain time of the year may be necessary to 
avoid potential negatives impacts to listed species. 

3.3.7.10. Barrier Island Restoration. Several listed species are found on and near 
barrier islands. Brown pelicans use barrier islands for nesting and resting. Piping 
plovers feed on the tidal flats around barrier islands. Although not a major nesting 
area, a small number of loggerhead sea turtles nest on the Chandeleur Islands. The 
Chandeleurs comprise part of the Breton National Wildlife Refuge, a wilderness area 
that is not the subject of any CWPPRA project proposals. Barrier island restoration 
projects would require evaluation to determine if brown pelicans, piping plovers, or 
sea turtles would be affected. The potential for adverse effects can be often be 
minimized or eliminated by limiting construction to certain times of the year. Long- 
term beneficial effects would be expected from preservation of the islands and 
associated wetlands. 

3.3.7.11. Shoreline Erosion Control with Structures. Bald eagle nests near specific 
project sites or other listed species in the area may require limiting of construction to 
certain times during the year. Projects along the gulf shoreline would have to be 
evaluated for their potential to effect sea turtles. Otherwise no adverse impacts to 



listed species is anticipated. Long-term beneficial effects would be expected from 
preservation of wetlands. 

3.3.7.12. Vegetative - Plantings. - Effects similar to shoreline erosion control with 
structures. 

3.3.7.13. Terracing. Effects similar to shoreline erosion control with structures. 

3.3.7.14. Sediment Trapping. Effects similar to shoreline erosion control with 
structures. 

3.3.7.15. Herbivore Control. No direct effect on listed species. A reduction in the 
numbers of herbivores (nutria and muskrat) that have become overpopulated would 
help preserve and enhance stressed wetlands and thereby have beneficial effects on 
the threatened and endangered species that depend on the wetlands for their life 
requisites. 

3.3.8. Oyster Leases. 

3.3.8.1. Existine: Conditions. Louisiana is one of the Nation's top oyster producers. 
The average annual harvest from 1988 to 1992 was 10 million pounds of oyster meats 
(approximately 2 million sacks) within average annual value of $30 million. Oyster 
production in Louisiana is from both private leases and from State-maintained water 
bottoms. Approximately 357,000 acres of water bottoms are leased for oyster culture 
in Louisiana. Fishermen pay the State two dollars per acre per year for the leases 
which the fishermen are allowed to sell or otherwise transfer. Lease terms are for 
fifteen year periods. In order to maintain productive leases, fishermen sometimes 
spread cultch material for oyster larvae attachment and spread seed oysters taken 
from State maintained water bottoms. 

Oyster leases cover nearly all water bottoms available for lease that are capable of 
producing oysters. In addition, many areas that have remained closed to harvest for 
pollution reasons and that are presently unsuitable for oyster production are leased. 
Fishermen are normally compensated for seismic and other oil and gas activities that 
affect their leases. They also have the right to sue for damages to their leases. 

As Louisiana's marshes have deteriorated and reverted to open water, vast shallow, 
open water areas, much of which is located in areas suitable for oyster culture, have 
developed. Vast acreage of these subsided marsh areas have been leased to oyster 
fishermen. The area between Port Sulphur and Buras, in Plaquemines Parish, is the 
most obvious example. 



Oyster fishermen and their representatives have expressed concern over CWPPRA 
projects affecting leases. They have raised the issue that oyster reefs provide 
desirable habitat for various important fishery species and that oyster leases should 
not be sacrificed for emergent vegetation. The Louisiana Department of Wildlife and 
Fisheries, the agency responsible for managing the oyster industry, has begun 
including statements in new and renewed leases that the State shall not be liable for 
damages to oyster leases resulting from implementation of wetlands restoration 
projects. The legality of this disclaimer statement has not been challenged. The issue 
of whether oyster fishermen would be compensated and how they would be 
compensated for losing their leases to the effects of CWPPRA projects is a major 
unresolved issue. Either during the design of projects or during any subsequent 
evaluations of required Federal permits, the LDWF will be consulted, either directly 
or indirectly through the Louisiana Department of Natural Resources, concerning the 
occurrence of oyster leases within areas proposed for restoration. 

3.3.8.2. No-action. The amount of water bottoms capable of supporting oysters is 
continuing to inaease as marshes are lost to open water and salinity regimes move 
farther inland. Also, the organic material released from the deteriorating marshes is 
contributing to high fertility rates in the estuaries and high production of planktonic 
organisms and organic detritus for oysters to feed upon. While the areas suitable for 
oysters are increasing, pollution problems limit the areas where they can be 
harvested. The net effect is that the harvestable oyster zone is being squeezed 
between polluted areas and areas too high in salinity. Oyster production is expected 
to inaease substantially as a result of the Caernarvon, Davis Pond, and Bonnet Carr6 
Freshwater Diversion projects. 

3.3.8.3. Marsh Management. Normally, marsh management is only proposed for 
areas that are entirely under private ownership, even the water bottoms. It is 
unlikely, but possible there could be cases where oyster leases occur within areas 
proposed for marsh management. 

Marsh management would be detrimental to any oysters within the managed area 
because of reductions in tidal flow. Oysters develop and grow best in areas of 
moderate to high tidal velocities and the lentic (still water) conditions created by 
marsh management would create a situation unsuitable for commercial oyster 
production. 

3.3.8.4. Hvdrologjc - Restoration. Hydrologic restoration projects could be either 
beneficial or detrimental to oyster production, depending on the conditions of the 
specific site. In areas where salinity is too high, causing disease and predator 
problems, hydrologic restoration could produce a more suitable situation for oysters. 
However, the potential for hydrologic restoration projects in the high salinity habitats 
is less likely than in brackish areas where canals have altered the natural hydrology. 
In these brackish areas, it is very difficult to generalize about the effects of hydrologic 



restoration. If existing salinity levels are in the high range for oyster production, 
hydrology restoration, which reduces salinity levels, would tend to benefit oysters. If 
existing salinity levels are in the optimal to low range for oysters, hydrologic 
restoration could negatively impact oyster production. Also, reduced tidal circulation 
could negatively impact oysters which depend on tidal currents for food. 

3.3.8.5. Hvdrolopic - Management - of Impoundments. No oysters leases nor 
substantial amount of oysters would be located within existing impoundments 
therefore no effects on these items would be expected. 

3.3.8.6. Sediment Diversion. Sediment diversions would cause a detrimental effect to 
any oyster leases occurring in their immediate outfall areas. Oysters beds are capable 
of withstanding only very small quantities of sediment and being completely non- 
mobile, oysters can be easily suffocated by siltation. The large-scale sediment 
diversions proposed as long-term supporting projects and critical projects for the 
Breton, Barataria, and Mississippi River Delta Basins are especially likely to produce 
significant adverse impacts to oyster leases and State reserved water bottoms. Saline 
areas on the periphery of the outfall from sediment diversions could become more 
conducive to oysters from reduced salinity levels and nutrient input from the 
diversions, however existing brackish areas along the periphery would likely become 
too fresh for oyster production. The overall impact of a sediment diversion on oyster 
production would depend on site-specific conditions. Sediment diversions in the 
Atchafalaya Delta would not significantly impact oysters or oyster leases. 

3.3.8.7. Freshwater Diversion. Discussion under this section will be limited to 
diversion of water from the Mississippi River. The types of freshwater diversions 
proposed from the Mermentau Basin would not significantly affect oyster production 
because of the lack of suitable habitat in the receiving areas. Proposals for diversion 
of Atchafalaya River water into western and northern Terrebonne Basin could impact 
oysters in the middle and southern parts of the basin if the diversions were large 
enough. If this were the case, impacts would be similar to those discussed for 
Mississippi River diversions. - 

The three major freshwater diversions from the Mississippi River that were 
authorized for construction before passage of the CWPPRA were economically 
justified mainly by their benefits to oysters. Other freshwater diversions constructed 
by local interests in Plaquemines Parish were built with the specific intention of 
benefiting wetland habitat and its dependent fish and wildlife resources. The 
Caernarvon Freshwater Diversion became operational in the spring of 1991 but 
construction of the Bonnet Carr6 and Davis Pond Diversions has not been initiated. 
These projects would restore favorable salinity levels in the historic oyster producing 
areas where saltwater intrusion has caused increased salinity levels. As saltwater has 
encroached into the coastal wetlands of Louisiana, the oyster production zone has 
expanded into areas that were previously too fresh. These areas, although 



productive, are not as well suited for oyster production because of poor substrate and 
proximity to pollution sources. The problem is that some oyster fishermen have 
come to expect continued production from their leases in the areas closer to 
diversions. Fishermen who maintain leases on the outer (high salinity) fringe of the 
productive oyster zone and the fishermen who rely on harvest of oysters from water 
bottoms reserved by the State on the seaward side of the leased zone, would greatly 
benefit from freshwater diversion by restoration of favorable salinity regimes in these 
areas. Oyster leases closer to the diversions could be negatively impacted by reduced 
salinity levels. Effects would depend upon the operational scheme developed for 
each freshwater diversion project. 

3.3.8.8. Outfall Manapement. - Outfall management is usually proposed for the 
immediate outfall of freshwater diversion projects. As such, these areas are not 
generally well suited for oyster production due to existing low salinity levels. 
Therefore, adverse effects to oyster leases are normally not expected. In unusual 
cases, such as near the Bayou Lamoque diversion in Plaquemines Parish, oyster leases 
occurring adjacent to the main outflow channel are now bypassed because the banks 
of the outflow channel contain the fresh water until in reaches the open bay system. 
The conceptual plan for Bayou Lamoque Diversion outfall managemint would 
involve the distribution of outflow into marshes and lagoons adjacent to the outflow 
channel which could possibly cause negative effects to some of the oyster leases near 
the channel while potentially benefitting others located farther away. 

3.3.8.9. Marsh Creation with Dredged Material. These type projects are very site 
specific and therefore impacts to oyster leases for individual projects would be much 
easier to determine as compared to a freshwater or sediment diversion. Obviously, 
any oyster leases or oyster beds located in an area of marsh creation would be 
destroyed by sediment deposition and conversion of the area to vegetated wetlands. 
In some cases, nearby leases could be affected by runoff of sediments from the marsh 
creation sites and by altered hydrology in bayous and other tidal streams. Silt 
screening devices and other features could be used to minimize adverse effects. - 
3.3.8.10. Barrier Island Restoration. Restoring barrier islands would not significantly 
impact oyster leases or productive oyster areas except when they occur in the borrow 
areas or if oyster leases occur immediately behind the islands where dredged 
material is to be placed. Productive oyster areas would not be expected in the 
immediate vicinity of eroding barrier islands because of shifting sands and high 
salinity conditions, but may be present in the bays behind the islands. 

3.3.8.11. Shoreline Erosion Control with Structures. The only known potential for 
impacts to oyster leases from this type of project is from the excavation of flotation 
canals through open water areas that may be required for equipment access to 
shoreline sites. Excavation of access routes, disposal of the dredged material, and 



turbidity caused by dredging and vessel traffic would have the potential to adversely 
impact oyster leases and oyster beds that the access routes cross. 

3.3.8.12. Vegetative Plantinns. - Little potential for impacts to oyster leases is expected 
from this type of project. Temporary wave-dampening devices proposed for some of 
these projects may have a minor, very localized negative effect if oysters were located 
very near to a shoreline erosion control site. 

3.3.8.13. Terracing. No impacts to oyster leases are expected. No projects are 
proposed for oyster producing areas. 

3.3.8.14. Sediment Trapping. Normally, sediment trapping devices would not be 
proposed in areas capable of supporting oysters. In order to be successful, sediment 
trapping devices need to be placed in areas of high turbidity and sediment transport. 

3.3.8.15. Herbivore Control. Oyster harvest areas, whether they are private leases or 
State maintained water bottoms, are subject to pollution-related harvest restrictions. 
The LDWF and Louisiana Department of Health and Hospitals monitor the water 
quality in oyster producing areas across the coast. The concentration of bacteria, 
especially Escherichia coli which is associated with animal feces, in the water is the 
primary parameter used to determine whether or not areas should be opened or 
closed for oyster harvest. Circumstantial evidence suggests that the waste generated 
by high concentrations of nutria and muskrat can cause elevated bacteria counts. If 
this assumption is true, reducing their populations could benefit the oyster industry 
by allowing more areas to be opened for harvest. It should be noted that the bacteria 
do not hann the oysters or restrict their population, only the areas that they can be 
harvested. The bacteria can be harmful to humans only if the oysters are eaten raw. 

3.3.9. Water Quality. 

3.3.9.1. Existing - Conditions. Water quality in Louisiana's wetlands ranges from 
highly turbid, nutrient-laden waters in some fresher marshes and swamps to clear, 
saline waters near the barrier islands. Generally, the estuarine waters of Louisiana 
are turbid from suspended sediments and high plankton densities associated with 
high nutrient levels. Urban and agricultural runoff causes high colifonn bacteria in 
some areas. Very high suspended sediment concentrations are found in waters 
around the Mississippi and Atchafalaya River deltas except during low flow 
conditions when water clarity increases. Increased salinity levels, caused by a variety 
of factors including navigation channels and the loss of barrier islands, have 
contributed to the marsh and swamp loss in recent decades and continue to 
contribute to wetland loss. Toxic pollution is not considered to be a major problem 

i in the coastal wetlands except for very isolated spots near major industrial centers. 



3.3.9.2. No-action. The only significant changes expected in water quality would be 
from the two freshwater diversion projects to be implemented under separate 
authorities. The salinity regimes of the Pontchartrain and Barataria Basins will be 
altered by freshwater introduction in the upper parts of these basins. High 
suspended sediment concentrations in the diverted river water will increase turbidity 
levels in large parts of these basins. No increase in toxic pollution levels is expected 
although the projects will be extensively monitored for water quality parameters. 

3.3.9.3. Marsh Management. - The effect of the marsh management on water quality 
attributes are inconclusively documented. Management's effect on some water 
quality a&butes, such as temperature and dissolved oxygen, have seldom if ever 
been reported. Childers and Day (1990) concluded that several the dynamics of 
several water quality attributes respond to a number of variables and successional 
stage. 

The effect that management has on salinity has received attention because salinity 
affects the composition and health of marsh communities. Most of the information 
currently available is related to how management affects average salinity levels 
within managed marshes, but even the more rigorously administered data collections 
derived from recently implemented management plans are not definitive regarding 
the effects of active management on average salinity levels. 

However, unlike passive management, active management provides the manager 
with some capability to control how salty the water gets inside the managed area. 
This is important because if the upper limits of salinity can be suppressed, then 
vegetation can be protected from the stressful or toxic conditions of the higher 
salinity events. Attempts to suppress salinity in managed areas involve reconfiguring 
water control structures to restrict or eliminate saltier-water inputs for as long as 
outside salinity levels remain a potential problem. This selective control of salinity is 
called a salinity safeguard. It is a feature of many active management plans and 
would be considered for any management projects constructed under the CWPPRA. - 
3.3.9.4. Hvdrolo& - Restoration. No sigruficant effects on water quality would be 
expected. Salinity levels in restored areas may be reduced and water clarity may be 
improved. 

3.3.9.5. Hvdroloejc - Management - of Im~oundments. No significant changes in water 
quality would be expected. 

3.3.9.6. Sediment Diversion. Significant changes in water chemistry would be 
expected for sediment diversions from the Mississippi River discharging directly into 
existing brackish and saline areas. There would be a shift from the typical brackish 
and saline conditions to a freshwater condition similar to that found in the active 
river deltas. 



3.3.9.7. Freshwater Diversion. Effects would be similar to sediment diversion. 

3.3.9.8. Outfall Mana~ement. During periods of low flows and when freshwater 
diversion structures are not operated, the managed areas would likely have lower 
salinity levels than if no o u d d  management were in place. This is because outfall 
management would reduce the tidal exchange within the managed areas, in some 
cases, and therefore would conserve the fresh, diverted waters within the managed 
area. 

3.3.9.9. Marsh Creation with Dredged - Material. Construction of projects would 
cause temporary increases in turbidity levels. Runoff from unconsolidated dredged 
material may cause localized, elevated turbidity levels until the dredged material 
becomes vegetated. 

Proposal to use material dredged from potentially contaminated waterways or use of 
unconventional materials, such as "red mud, would require that contaminant-related 
issues be addressed before projects are implementation. The degree of testing 
necessary would depend on site specific conditions and scope of the proposed 
projects. 

3.3.9.10. Barrier Island Restoration. Effects would be similar to marsh creation with 
dredged material. 

3.3.9.11. Shoreline Erosion Control with Structures. Increased turbidity levels during 
construction would be likely. Over the long-term, a decrease in turbidity from 
prevention of erosion may occur. 

3.3.9.12. Vegetative Plantings. Decrease in turbidity from prevention of erosion may 
OCCU. 

3.3.9.13. Terracinq. Decrease in turbidity would be likely. 

3.3.9.14. Sediment Trapping. No si@cant changes in water quality would be 
expected. 

3.3.9.15. Herbivore Control. Controlling nutria and muskrat populations may reduce 
bacteria levels. 

3.3.10. National Wildlife Refuges, State Wildlife Management Areas, and National 
I Parks. 
I 

3.3.10.1. Existing - Conditions. Twenty-one National wildlife refuges (NWKs), State 
wildlife management areas (WMA's), and State wildlife refuges (SWR's), and one 



National park are located in Louisiana's coastal wetlands. Table 3 displays the 
names, location, size, and habitat type of each of these areas. Most of the National 
and State wildlife refuges are managed primarily for migratory waterfowl. Some of 
the more unique areas are as follows. The Breton National Wildlife Refuge, 
consisting of the Chandeleur and Breton Islands, is a wilderness area composed of a 
chain of barrier islands heavily used by colonial nesting birds. The recently acquired 
Bayou Sauvage National Urban Wildlife Refuge, which suppox-ts large numbers of 
migratory waterfowl and resident wading birds, alligators, and terrestrial animals, is 
located within the city limits of New Orleans and will likely experience large 
numbers of visitors once infrastructure is developed. The Shell Keys National 
Wildlife Refuge consists solely of shifting shell reefs in the Gulf of Mexico south of 
Marsh Island that are used by nesting birds. 

Many of the NWR's, WMA's, and SWR's have existing features designed to maintain 
and optimize habitat conditions. Marsh management with structures and/or pumps 
is an important component of refuge operations in the Chenier Plain. Less intensive 
management is possible in most of the Deltaic Plain because of poor soil conditions 
and more open and remote setting of the refuges. Small-scale sediment diversions 
(crevasses) have been implemented on the refuges in the active Mississippi River 
delta. 

Projects proposed for refuges, management areas, and the National park would 
compete for available CWPPRA funds on an equal basis with projects on private 
lands. The CWPPRA makes no distinction between public and private lands. 

3.3.10.2. No-action. Refuges, management areas, and the National park would 
continue to be managed and maintained to the extent possible with funds available. 
Funding levels often fall far short of that necessary to manage areas optimally. 

The Bonnet Carre Freshwater Diversion, previously authorized under another 
authority, would reduce saltwater intrusion problems in the Manchac and Joyce 
WMA. The tidally-influenced portion of the Bayou Sauvage NWR and the Biloxi 
WMA would be enhanced with nutrient and sediment-laden freshwater. The Davis 
Pond Freshwater Diversion, also already authorized, will benefit the Jean Lafitte 
National Park and Salvador WMA by providing nutrient and sediment-laden 
freshwater to increase vegetative vigor and combat saltwater intrusion. 

3.3.10.3. Marsh Manawment. Most of the refuges in the Chenier Plain already have 
subunits under marsh management. Projects are proposed to fund specific 
maintenance requirements of these management systems and also to upgrade their 
management potential. 

3.3.10.4. Hvdrolo& Restoration. Hydrologic restoration projects would be most 
appropriate for the management areas and refuges located in the Deltaic Plain. The 



TABLE 3 
NATIONAL WILDLIFE REFUGES, NATIONAL PARKS, AND 
STATE WILDLIFE MANAGEMENT AREAS AND REFUGES 

' I  NWR=NationaI Wildlife Refuge, WMA=Wildlife Management Area, SWR=State Wildlife Refuge 
a Acres refers to all lands and waters within refuge, park, or management area boundary 

EIS-94 

BASIN NAME OF  AREA^/ A C R E S ~ ~  HABITAT TYPE 

Pontchartrain Bayou Sauvage NWR 18,397 Fresh marsh, brackish marsh 

Pontchartrain Manchac WMA 8,325 Fresh to intermediate marsh, cypress 
swamp 

Pontchartrain . Joyce WMA 15,609 Fresh marsh, cypress swamp, 
scrublshrub wetlands 

Pontchartrain Pearl River WMA 34,896 Fresh and intermediate marsh, 
cypress swamp 

Pontchartrain Biloxi WMA 39,583 Brackish and saline marsh 

Pontchartrain and Breton NWR 6,923 Barrier islands, mangrove, saline 
Breton marsh 

Mississippi Delta NWR 48,800 Fresh and intermediate marsh 

Mississippi Pass a Loutre WMA 66,000 Fresh and intermediate marsh 

Barataria Jean Lafitte National 10,000 Fresh and intermediate marsh, 
Park cypress swamp 

Barataria Salvador WMA 31,000 Fresh marsh 

Barataria Wisner WMA 21,621 Saline marsh 

Terrebonne Terrebonne Barrier 3,200 Barrier islands, saline marsh 
Island Complex SWR 

Terrebonne Point au Chien WMA 30,037 Fresh to brackish marsh 

Atchafalaya Atchafalaya Delta WMA 125,375 Fresh marsh, scruWshrub 

TecheNermilion Shell Keys NWR e l  00 Shell reefs south of Marsh Island 

TecheIVermilion Marsh Island SWR 79,000 Mostly brackish marsh, some saline 
marsh - 

TecheNermilion State SWR 15,000 Mostly brackish marsh, some saline 
marsh 

Mermentau Cameron Prairie NWR 9,621 Fresh marsh 

Mermentau 

Mermentau 

CalcasieuISabine 

Calcasieu/Sabine 

Lacassine NWR 

Rockefeller SWR 

East Cove Unit of 
Cameron Prairie NWR 

Sabine NWR 

32,625 

84,000 

15,000 

125,000 

Fresh marsh 

Fresh to saline marsh 

Mostly brackish marsh, some 
intermediate marsh 

Fresh to saline marsh 



Biloxi, Point au Chien, and Wisner WMA could likely benefit from this type of 
project. 

3.3.10.5. Hvdrolo~c - Management - of Irnuoundments. Several of the refuges and - 

management areas have existing impoundments that are being managed with various 
levels of intensity. The recently designated Bayou Sauvage Refuge could probably 
benefit most from this type of project. Years ago, much of what is now the refuge 
was enclosed within the hunicane protection levees for New Orleans. Inadequate 
control of water levels within this impounded area has caused the loss of the 
enclosed freshwater wetlands. Two projects which have already been approved 
through project lists, would involve installation of pumping facilities to 
optimally manage water levels. 

3.3.10.6. Sediment Diversion. Sediment diversions could significantly affect Breton 
NWR, Delta NWR, and the Pass a Loutre WMA Additional small-scale sediment 
diversions could be constructed in Delta NWR and Pass a Loutre WMA to develop 
fresh marsh. A largescale diversion off the main stem of the Mississippi River is 
proposed for the Bennfs Bay area of Delta NWR (PMR-5). This project would build 
thousands of acres of fresh marsh within the refuge. On the other hiind, uncontrolled 
diversion of the Mississippi River into the Barataria or Breton Sound Basin (PMR-6) 
would result in rapid deterioration of the existing active delta including the Delta 
NWR and Pass a Loutre WMA due to a reduction in sediment input. Another delta 
would eventually form in the Barataria or Breton Sound BasinI depending on which 
basin is selected for the project, but it would take many years to develop. Diversion 
of the Mississippi River into the Breton Basin would also have to be assessed for its 
effect on seabird nesting colonies and seagrass beds in the Breton NWR 

3.3.10.7. Freshwater Diversion. Some of the freshwater diversions proposed for the 
Mermentau Basin could benefit refuges located there, especially the East Cove Unit of 
Cameron Prairie NWR 

3.3.10.8. Outfall Management. Only the Salvador WMA would be included in any 
proposed outfall management plan. The Davis Pond Diversion Outfall Management 
project (BA-10) would direct freshwater and sediment flows from the Davis Pond 
Freshwater Diversion into the Salvador WMA. 

3.3.10.9. Marsh Creation with Dredged - Material. Marsh creation with dredged 
material has been proposed for the Delta NWR (PMR-8). Material dredged from the 
Southwest Pass navigation channel would be deposited in a large area of subsided 
marsh north of Pass a Loutre. The Atchafalaya Delta WMA would benefit from the 
projects proposed to beneficially use dredged material in this area for wetland 
creation (XAT-6,7, and 11C). Dredging for the specific purpose of creating marsh 
and plugging canals is an integral component of the Marsh Island project (TV-5/7) 
and would provide benefits to the Marsh Island SWR 



3.3.10.10. Barrier Island Restoration. No projects proposed for the Breton NWR, the 
only barrier islands that are publicly owned. Some of the islands in the Isles 
Dernieres chain are leased by the State of Louisiana to form the Terrebonne Barrier 
Islands Refuge complex. Several projects are proposed to restore these islands. 

3.3.10.11. Shoreline Erosion Control with Structures. This type of project is proposed 
for many of the refuges, management areas, and also the Jean Lafitte National Park. 
It is especially appropriate to control erosion of shorelines, canal banks, or levees that 
protect large areas of marsh from saltwater intrusion. 

3.3.10.12. vegetative Plantinps. Vegetative plantings alone and in combination with 
other types of projects could be successfully implemented on a number of publicly 
owned areas, wherever conditions are suitable. 

3.3.10.13. Terracing;. The only constructed terracing project is in the Sabine NWR. 
The soils found in the Chenier Plain are better suited to this type of project than the 
poorer soils of the Deltaic Plain. Terracing projects could be implemented on several 
NWR's and WMA's. 

3.3.10.14. Sediment Trapping. Sediment trapping is proposed for the Pass a Loutre 
WMA (MR-2). Fencing would be erected in the shallow ponds between distributary 
channels perpendicular to current flows. Previously constructed pilot projects have 
been successful in establishing emergent vegetation. Sediment trapping could be 
implemented on other WMA's, NWKs, and SWR's where sediments are being 

I 
transported, especially Delta NWR and Atchafalaya Delta WMA. 

3.3.10.15. Herbivore Control. A herbivore control program, similar to that proposed 
for the CWPPRA, was implemented for a few years on the ~ean' Lafitte National Park. 
Trappers were paid a bonus for each nutria they trapped. The program has been 
discontinued due to lack of funds. The wetlands of the NWR's, WMA's, SWR's, and 
the Jean Lafitte State Park in the Deltaic Plain all have problems with high 
populations of nutria. If a herbivore program is implemented, an inventory of 
existing herbivore problem would probably be necessary to identify areas in most 
need of population reductions. 

3.3.11. Property Ownership and Values. 

3.3.11.1. Existinn - condition. Estimates show that approximately eighty percent of the 
State's coastal wetlands are privately owned, with the remaining areas owned and 
managed by local, State, and Federal agencies. This private property includes a large 
expanse of wetland which extends southward from the urbanized areas to the Gulf of 
Mexico. It has a relatively low market value as compared to the more urbanized 
areas, but it has been identified as valuable for its public purposes, primarily its use 



as fish and wildlife habitat. In the past, resource conservation and protection 
programs have included private lands where public benefits and improvements have 
been identified. Many of the program benefits may be off-site and contribute to 
public interests; however, the right of public access to private lands included in such 
projects has not been a requirement for participation on behalf of cooperating 
landowners. 

Act 451 of the 1990 Louisiana Legislature [RS. 41:213.7(E)(l-211 addresses the use of 
public funds for coastal restoration projects on private lands. The Act states in part 
that it: 

... creates no rights in the public for use, access or any vested interest in 
privately owned lands or waters which are the subject of wetlands 
conservation projects, nor does the Act alter or modlfy historic Civil Code law 
concerning accretion, erosion, dereliction and subsidence. 

A Louisiana Attorney General's opinion (92-472) states that, "The jurisprudence of our 
state, even in the absence of this new statutory language, supports the exclusion of 
the public at large from private lands and waters affected by the expenditure of 
public funds for authorized purposes unless a private landowner agrees otherwise 
with respect to such use". 

Any easements or other real estate documents acquired by the Federal government 
for CWPPRA projects will not 'change the legal rights of the landowner to deny 
public access. Neither will CWPPRA projects be forced upon unwilling landowners. 
The LDNR has stated that it will not participate in projects that are opposed by 
affected landowners. The LDNR has made specific reference to the Act 6 of the 1989 
Louisiana Legislature (RS. 49:213.6) that prohibits the use of Coastal Wetlands Trust 
Fund money from being used to build coastal restoration projects on unwilling 
landowners' properties. The Trust Fund is used to cost share CWPPRA projects. The 
State has conceded that condemnation would be considered for circumstances where 
the title to property is unclear or where landowners cannot be located. - 

Unrelated to the issue of public access the CWPPRA states that: 

... The Secretary (of the Army) shall not fund a coastal wetlands restoration 
project unless that project is subject to such terms and conditions as necessary 
to insure that wetlands restored, enhanced, or managed through that project 
will be administered for the long-term conservation of such lands and waters 
and dependent fish and wildlife populations. 

This statement has been interpreted by the USACE to require lead Task Force 
agencies to obtain easements on any private lands where structures would be built or 
where a significant change in potential land use would occur. Easements would be 



necessary to insure that projects remain functional throughout their expected lives. 
Depending on the type of project and its features, easements may be necessary for 
construction and maintenance of levees, channels, and structures, as well as for 
borrow and disposal of dredged material, and flowage of waters. 

The issue of wetland and water bottom ownership in coastal Louisiana is very 
controversial and unsettled. The same Attorney General's opinion referenced earlier 
(92-472) contains some important information about lands created or restored by 
coastal restoration projects. The following discussion, excerpted from the opinion, is 
necessarily long so as not to leave out any important information. The opinion states 
that: 

First of all, it should be recognized that the waters, beds and bottoms of 
natural navigable waterbodies are public things owned by the state and subject 
to public use, such as the sea, the seashore, rivers, lakes and streams. The 
banks of navigable rivers or streams, however, are private things which are 
subject to a right of public use. The bank of a navigable river or stream is the 
land lying between the ordinary low and the ordinary high stage of water. 

Consequently, on navigable rivers and streams, public ownership rights extend 
only to ordinary low water, while the public right of use extends to the 
ordinary high water stage. Under well-settled Louisiana jurisprudence, the 
servitude of public use is not for the use of the public at large for all purposes, 
but merely for purposes that are incidental to the navigable character of the 
stream, which traditionally, has been limited to such purposes as landing on 
the shore, to fish, to shelter oneself, to moor ships, to dry nets and the like. 
Thus, private ownership of such riparian lands is burdened with the right of 
public use incidental to navigation purposes. The public at large does not 
have the right to hunt, to trap, to camp, to construct facilities, to erect pilings 
or other structures, or to conduct other activities on the banks of navigable 
rivers without permission of the riparian owner. - 

I As to lakes, bays, and arms of the sea, the state owns the beds and bottoms up 
I 

to the ordinary high water mark of 1812, in contrast to rivers and streams, 
where the state owns only to the ordinary low water mark. Therefore, the 
shores of navigable lakes are public things to the high water mark and subject 
to public use. 

It should be noted, however, that since the time of state sovereignty, 1812, 
there have been enormous changes in the size, shape and configuration of land 
and water forms, land/water contacts and the characteristics and appearance 

f 

I 
t of formerly natural navigable water bodies throughout the state. These 

changes have affected rivers and streams, as well as lakes, bays, and arms of 
the sea. Consequently, many land/water boundaries defining private/public 



boundaries are now submerged and may be determined only by complex and 
technical analysis of land and water elevation data, including reference to 
current and historical tide gauge data. As a result of these changes, what 
appears as a river bank at the present time may be (have been) geographically 
located in the bed of a naturally navigable lake at the time of sovereignty and, 
thus, insusceptible of private ownership. Conversely, the banks of rivers and 
streams may have accreted substantially, extending private riparian ownership 
into a formally navigable bed. 

In some areas, difficult factual and legal analysis will have to be undertaken to 
determine the relevant aspects of form, ownership and boundary in connection 
with proposed projects and otherwise. One potential problem area which may 
arise in connection with coastal restoration and vegetation projects is that of 
the rights to accretion, the ownership of which in Louisiana varies depending 
on the classification of a waterbody as either a navigable river or stream, or as 
a lake, bay, arm of the sea or seashore, as explained above. 

Accretion formed as alluvion or dereliction on a navigable river or stream 
belongs to the owner of the bank, but subject to the right of public use as 
described above. However, accretion formed as alluvion or dereliction on the 
shore of the sea or lakes belongs to the state. Thus, should vegetation or 
restoration projects lead to the formation of alluvion, these historic rules of 
property law long followed by Louisiana courts will likely be deemed to apply 
in the event a controversy results in litigation. 

It should also be mentioned that erosion on a navigable river, stream, lake or 
seashore belongs to the state. These rules of accretion and erosion apply even 
where the change is an indirect result of the artificial works of man. 
According to some decisions, the changes must be slow and imperceptible, as 
distinguished from sudden or instantaneous changes. Other cases lead to the 
conclusion that artificial works which result in rapid development of accretion 
may also result in application of the usual rules of property, as e n d a t e d  
above. 

Should accretion form as alluvion from a coastal restoration or vegetation 
project on a navigable river or stream, it would belong to the owner of the 
bank, subject to the right of public use defined by the Civil Code. Any 
accretion forming as alluvion or dereliction on lakes, bays, arms of the sea and 
the shore of the sea belongs to the state and is subject to public use up to the 
ordinary high water mark of 1812. Thus the public would have the right to 
use these areas, but go no further. Such accreted or exposed areas should not 
be regarded as points of entry or access to riparian lands in any regard. 



Based on the above information, it is apparent that ownership of created and restored 
wetlands will depend on site-specific information and final determination may 
depend on legal proceedings. 

Coastal wetlands can be used for various purposes. The traditional purposes include 
livestock grazing (especially cattle), fur trapping, alligator trapping, hunting, and 
fishing. More recent uses have been associated with oil, natural gas, and sulphur 
extraction. Pipeline, access canals, pumping and transfer facilities, roads, and other 
structures have been constructed throughout the coastal wetlands. 

Property values are influenced by a wide variety of factors such as economic 
development potential, erosion rates, subsidence rates, urban amenities, access to 
transportation systems, proximity to recreational opportunities and scenic landscapes, 
and the level of flood protection. All other things being equal, the unit values of 
protected land tends to be higher than unprotected land. This is particularly 
significant in areas where a wide variety of interests compete for a limited amount of 
land. The potential for expansion of the urbanized areas in coastal Louisiana is 
limited by the surrounding wetlands. 

3.3.11.2. No-action. Continued loss of wetlands would only increase the controversy 
over ownership of water bottoms and disappearing wetlands. Wetland-dependent 
uses would continue to decline as wetlands are lost. The value of properties 
susceptible to erosion, subsidence, and increased flooding would decline. Although 
scarcity of a resource increases its value, in this instance the offsetting loss of 
productive characteristics would be expected to predominate. In addition, as the 
harvest of fish and wildlife for commercial and recreational purposes declines, the 
value of properties associated with these activities would also decline. 

3.3.11.3. All Action Alternatives. Easements for various project-induced changes to 
land values and uses would be obtained for projects prior to construction. The 
easements would be specific for each project type and for site-specific circumstances. - 
Property values, including the value of fish and wildlife habitat in restored wetland 
areas, could be maintained; or at least they would tend to decline at slower rates. 
Since a large percentage of the coastal wetlands are privately owned, it is quite 
possible that some conflict will arise between private property owners and the State 
of Louisiana regarding ownership of the newly created wetlands. The legal definition 
of navigable waterways must be addressed for individual cases to determine if 
blocking or restricting access through channels would unlawfully restrict public 
access through navigable channels into areas proposed for restoration or 
management. 

3.3.11.4. Marsh Management. - Easements would be obtained by the lead Task Force 
agency only on structure sites. Easements would not normally be obtained on the 



areas under management. Future land uses would be expected to remain similar to 
existing conditions within specific management areas. 

Marsh management projects implemented under the CWPPRA will be designed and 
operated to provide the widest range of benefits and to afford access by migratory 
estuarine,species and by the public when the public has a legal right to access the 
area through navigable waters. 

3.3.11.5. Hvdrologic Restoration. Easements would be obtained only for structure 
sites. Land use would not be expected to change sigruficantly. Projects could give 
landown&s increased control over public access into the restoration area by reducing 
the numbers of access points. 

3.3.11.6. Hvdrologic Management - of Impoundments. Depending on the existing 
condition and the ownership of the impoundment, easements may or may not be 
necessary for the entire impoundment. If the impoundment is privately owned, a 
flowage easement would probably be necessary for the entire impoundment. The 
two projects of this type that have already been approved through priority project 
lists are on public property, a National wildlife refuge, and thereforg would not 
require easements. 

3.3.11.7. Sediment Diversion. Large-scale sediment diversions would cause changes 
in land and water use of the outflow areas. New areas of land would be formed by 
the emerging deltas. Easements would be obtained on privately held areas that are 
predicted to be substantially effected. Access canals could be silted-in requiring 
frequent dredging to maintain access to oil and gas wells and other installations. 
Open water would be converted into land and there could be controversy regarding 
ownership of the newly created lands. A vivid illustration of the uncertainty over 
land and water ownership is the outflow area of the West Bay sediment diversion 
project from the First Priority Project List. During title searches to determine 
ownership of the outflow area it was determined that taxes are still being paid by 
private individuals and corporations on lands that had turned to open water decades 
ago. The State also claims ownership of these water bottoms but does not have the 
resources to determine where the property line lies between State water bottoms and 
private property. 

3.3.11.8. Freshwater Diversion. In the case of diversions from the Mississippi River, 
easements would normally be obtained only for the structure site and outflow 
channel, not for the entire area influenced. 

The USACE operates a number of control structures to control saltwater intrusion in 
the Mermentau Basin. These structures prevent intrusion of salt water into the 
wetlands as well as into waters used for irrigation for agriculture (primarily White 
Lake), especially rice farming, an activity of considerable economic importance in 



southwest Louisiana. Because the Lakes Subbasin is virtually surrounded by natural 
ridges, highway embankments, and the above-mentioned structures, drainage from 
the area is a si@cant problem. The problem is exacerbated by the basin's 
hydrology. USACE records indicate that water levels within the subbasin exceeded 
gulf levels only 26 percent of the time for the period from 1987 to 1990. This small 
window of opportunity makes drainage from the subbasin very difficult. There are 
two consequences of this problem; high water levels in the Lakes Subbasin stress 
wetland vegetation and cause increased erosion, and inadequate freshwater input to 
the Chenier Subbasin permits saltwater intrusion. 

3.3.11.9. Outfall '~ana~ement .  Access to oil and gas wells and other installations 
may be adversely affected by these projects. Provisions to allow access to active 
wells would probably have to be designed into projects. Easements would be 
obtained for any areas on private property substantially altered by CWPPRA projects. 
Outfall management projects may require flowage easements over the entire 
management area. 

3.3.11.10. Marsh Creation with Dredged Material. Dredged material disposal 
easements would be obtained for areas of private property that would be 

- 

substantially altered by the projects. Use of property could change considerably, 
with an increased possibility hunting, trapping, and grazing of livestock on newly 
created wetlands. 

3.3.11.11. Barrier Island Restoration. Easements would be obtained to dispose of 
dredged material on private properties. Existing land uses would be preserved. 

3.3.11.12. Shoreline Erosion Control with Structures. Easements would be obtained 
to place rock or other materials on private properties. Existing land uses would be 
preserved. 

3.3.11.13. Vegetative Plantin~s. Easements would be obtained or agreement with the 
landowner would be signed to plant vegetation on private properties. Existing land 
uses would be preserved. 

3.3.11.14. Terracing. Easements would be obtained to dredge and create terraces on 
private properties. Land use not expected to change significantly although more 
hunting and fishing opportunities may occur. 

3.3.11.15. Sediment Trapping. - Easements would be obtained to place structures on 
private properties. No change in land use would be expected. 

3.3.11.16. Herbivore Control. No easements would be required. No change in land 
use would be expected. 



3.3.12. Flood Protection. 

3.3.12.1. Existinn Conditions. Flooding problems in coastal Louisiana are caused by 
any combination of three factors: local rainfall, high river stages, and tidal flooding. 
Flooding from local rainfall is a problem restricted mainly to the developed 
metropolitan areas, especially New Orleans. Much of the city is below sea-level and 
is surrounded by a levee system that protects the developed areas not only from high 
water on the Mississippi River but also from normal, daily tidal levels. Large 
punping stations, including the largest in the world, are used to remove local rainfall 
from the aty and discharge into the lakes, swamps, and marshes surrounding the 
metropolitan area. Levee systems protect the more densely populated areas of the 
coast from river and tidal flooding, but many of the rural communities in the coastal 
area are not protected and rely on gravity drainage to remove excess rainfall. 

There is widespread opinion among the general public and many professionals that 
coastal wetlands provide protection from storm surge and thereby lower stage 
increases experienced in communities inland from the coast. This seems logical based 
on gauge readings taken during hurricanes which in general show decreasing peak 
stages the farther distance from the gulf the gauges are located. The degree to which 
coastal wetlands can ameliorate tidal surge is probably dependent on the extent and 
configuration of the wetlands and the path and strength of particular storms. 

3.3.12.2. No-action. Existing levee systems would be maintained and upgraded as 
needed to provide populated areas with protection from hurricane flooding. 
Additional hurricane protection levees would likely be constructed especially on the 
west bank of the Mississippi River in the vicinity of New Orleans and in Terrebonne 
and Plaquemines Parishes. Long-term effects of global sea level rise coupled with 
regional subsidence would make gravity drainage systems work less efficiently and 
would subject unprotected areas to greater chances of flooding. 

3.3.12.3. All Action Alternatives. Coastal wetlands are assumed to provide a buffer 
against storm-generated tidal surges. All action alternatives have creatidn, protection, 
or restoration of coastal wetlands as a primary project purpose. The protection 
afforded from storm surge by individual projects (especially the smaller-scale 
projects) would be negligible, but cumulatively, all of the projects implemented by 
the CWPPRA would add to the tidal surge buffering capability of coastal wetlands. 

3.3.12.4. Marsh Management. - See All Action Alternatives (Section 3.3.12.3.). Also, 
Boumans and Day (1990) reported that the construction of canals and levees for 
marsh management or other purposes can cause water level amplification in adjacent 
areas. Levees can also hinder storm water runoff from within a watershed. Given 
that the vast majority of marsh management projects are protected with only low- 
level levees or natural ridges, it is not anticipated that these projects would contribute 
to flooding of higher, developed areas. In unusual situations, such as when marsh 



management areas are surrounded by levees that are higher than enclosed or adjacent 
developed areas, there could be a potential for flooding problems. 

3.3.12.5. Hvdrolonic - Restoration. See All Action Alternatives (Section 3.3.12.3.). 

3.3.12.5. Hvdrolonic - Management - of Impoundments. - See All Action Alternatives 
(Section 3.3.12.3.). 

3.3.12.6. Sediment Diversion. Diversions would be constructed so as not to directly 
affect existing flqod protection systems. Large-scale sediment diversions proposed 
for the Breton and Barataria Basins have the potential to inaease the risk of flooding 
in unprotected communities of these basins. The higher up in the basin the 
diversions would be located, the higher the risk of potential flooding. This is due to 
the average stage increases expected in outfall areas. Diversions in lower parts of 
these basins or within the active deltas of the Mississippi and Atchafalaya Rivers 
would have much less potential to increase flooding because of the diversion's 
proximity to the gulf. Also see All Action Alternatives (Section 3.3.12.3.). 

3.3.12.7. Freshwater Diversion. See All Action Alternatives (Section 3.3.12.3.). 

3.3.12.8. Outfall Mana~ement. - See All Action Alternatives (Section 3.3.12.3.). 

3.3.12.9. Marsh Creation with Dred~ed - Material. See All Action Alternatives (Section 
3.3.12.3.). 

3.3.12.10. Barrier Island Restoration. Barrier islands can provide some hurricane 
flood protection benefits by providing a hydrologic barrier to storm surge associated 
with these tropical weather systems. The degree of protection has not been 
determined for the barrier islands of Louisiana, but public opinion, especially in the 
Terrebonne and Barataria Basins, is that the barrier islands provide critical flood 
protection. - 
3.3.12.11. Shoreline Erosion Control with Structures. See All Action Alternatives 
(Section 3.3.12.3.). 

3.3.12.12. Vegetative Plantinns. - See All Action Alternatives (Section 3.3.12.3.). 

3.3.12.13. Terracing. See All Action Alternatives (Section 3.3.123.). 

3.3.12.14. Sediment Travving. See All Action Alternatives (Section 3.3.12.3.). 

3.3.12.15. Herbivore Control. See AU Action Alternatives (Section 3.3.12.3.). 



3.3.13. Navigation and Other Forms of Transportation. 

3.3.13.1. exist in^ - Conditions. New Orleans, the largest metropolitan city in the 
coastal area, is located at the gateway to the entire Mississippi Valley. It marks the 
approximate center of the nation's largest deep-draft port complex. The three major 
deepdraft navigation channels within the coastal area are the Mississippi River 
which serves New Orleans and Baton Rouge, the Calcasieu River which serves Lake 
Charles, and the Mississippi River Gulf Outlet (MRGO) which also serves New 
Orleans. 

The Mississippi River navigation channel provides a 45-foot channel from the gulf to 
a point between New Orleans and Donaldsonville, Louisiana at mile 181 above Head- 
of-Passes, and a 40-foot channel from this point through the Port of Baton Rouge 
(mile 236 above Head-of-Passes). The entire channel up to Baton Rouge is authorized 
to 55-feet, with designs for deepening to 45-feet between Donaldsonville and Baton 
Rouge being finalized. The Mississippi River from Baton Rouge to below New 
Orleans is easily the area of highest traffic density in the U.S. In 1990, this deepdraft 
channel handled 169 million tons of foreign traffic, more than two and one-half times 
the next closest channel or waterway. Grain exports represent the lzirgest tonnages 
on the Mississippi River, accounting for nearly half of the U.S. total. 

The Calcasieu River navigation channel provides for a 40-foot channel from the gulf 
to Lake Charles, a distance of approximately 34 miles. In 1990, Lake Charles ranked 
11th for U.S. ports in foreign traffic (24 million tons). Crude oil imports dominate 
deep-draft traffic at Lake Charles accounting for 70 percent of total foreign traffic. 

The MRGO provides New Orleans with a second deepdraft channel. This 36-foot 
channel handled 5.6 million deep-draft tons in 1990. The majority of the port's 
container facilities are located along the MRGO and the MRGO accounts for 
approximately 90 percent of all New Orleans container traffic. 

There are numerous channels senring shallow-draft traffic in the coastal-area 
representing hundreds of miles of navigable waterways. The most significant 
waterway, other than the Mississippi River, is the Gulf Intracoastal Waterway 
(GIWW). The GIWW, west of the Mississippi River, handled 68 million tons in 1990. 
The principle commodities are refined petroleum products, chemicals, and crude oil. 
Somewhat unique to the coastal area are the nine shallow to medium-draft coastal 
ports and channels which primarily serve the offshore oil industry and, to a lesser 
extent, the commercial fishing fleet. These facilities, while not necessarily producing 
impressive annual tonnage statistics, move numerous high-value cargoes to and from 
drilling and production platforms in the Gulf of Mexico. The timely delivery of these 
cargoes is vital to the petroleum industry. 



Vessel wakes cause extensive erosion and loss of marsh and swamp along the banks 
of many Federally-maintained navigation channels in Louisiana. These channels have 
also contributed to loss of coastal wetlands by allowing salt water and tidal action to 
intrude farther into the fresher habitats. Some of the most notable examples of 
navigation channels with erosion problems are the Mississippi River Gulf Outlet, the 
Houma Navigation Canal, Freshwater Bayou, the Gulf Intracoastal Waterway, and 
the Calcasieu Ship Channel. 

Pipelines are the primary carriers of petroleum products imported, produced, and 
refined in the coastal zone. Over 14,000 miles of onshore and 2,000 miles of offshore 
pipelines are located in the area. Also located in this vulnerable region is the 
Louisiana Offshore Oil Port, Inc., which began operations in 1981. This 700 million 
dollar offloading facility supplies 15 percent of the country's imported oil, moved 
from ships unloaded at a floating terminal 18 miles south of Grand Isle, through 
pipelines, to storage caverns in the Clovelly salt dome. Oil is then transferred from 
the salt caverns to a system of seven pipelines serving refineries along the Gulf Coast 
and in the Midwest. Other terminals in the area contribute another 15 percent to the 
supplies of imported crude oil, for a State total of about 30 percent of U.S. imports. 

Other transportation facilities in the project area include main-line railroads, Federal 
interstate highways, and numerous other U.S., state, and local highways, an extensive 
oil and gas pipeline network, and commercial airports. The Southern Pacific, Illinois 
Central, and Amtrak lines traverse much of the area, and service is further extended 
via spur lines along the alluvial ridges as far south as the Gulf Intracoastal Waterway 
and along the Mississippi River below New Orleans. The primary east-west highway 
routes are Interstates 10 and 12, and U.S. Highways 90 and 190. Major north-south 
routes include Interstates 49,55, and 59, and U.S. Highways 51, 61, and 165. 

3.3.13.2. No-action. Unchecked subsidence and erosion of the coastal wetlands 
would increase the cost of maintaining channels, railroads, roadways, and other 
public facilities. Most of the maintained channels in coastal Louisiana were either cut 
through land or follow natural waterways instead of traversing open bays and-lakes. 
These routes were chosen to avoid the high siltation rates that occur in channels 
going through shallow open water areas from movement of bay bottom sediments 
into the channels. As the marsh, swamp, and higher banks of these channels 
continue to subside and erode fonning open water bodies, inaeased maintenance 
dredging of channels is likely to be necessary. Also, as wetlands erode and subside, 
the cost of maintaining Federal, State, and local highways will inaease. 

3.3.13.3. Marsh Management. - Str~~ctures and levees built for management purposes 
restrict the shallow-draft boat traffic that could otherwise pass through unobstructed 
bayous and canals. While small boats can pass over structures used for passive 
management during average to high tidal conditions, structures used for active marsh 
management usually preclude boat traffic except that boat bays are normally 



provided in areas of high boat traffic. The dredged material embankments typically 
associated with navigation canals quite frequently serve as ready-made boundaries 
for delineating candidate management areas. In many cases the embankments are in 
good enough repair to be used as they exist, thereby cutting costs. 

3.3.13.4. Hvdrolo~c - Restoration. These type projects would have the potential to 
restrict navigation usage of waterways leading into the managed areas. Normally, 
boat bays are included in the design of structures across the larger channels to allow 
small boat access; however, passage of larger vessels could be impeded. 

3.3.13.5. ~ ~ d r o l o g i c  Management of Impoundments. No effect on navigation would 
occur due to the existing isolation of impoundments from the tidal system. 

3.3.13.6. Sediment Diversion. The smaller sediment diversions in the active deltas of 
the Mississippi and Atchafalaya Rivers would not individually remove enough water 
and sediment to adversely affect navigation in the river channels. Shallow-draft 
navigation in outfall areas could be adversely affected if active oil or gas wells 
requiring maintenance are present. The larger sediment diversions, such as the West 
Bay Diversion from the First Priority Project List, have the potential to significantly 
affect deep-draft navigation in the major river channels. As originally proposed, the 
West Bay Diversion would involve dredging a deep cut in the bank of the Mississippi 
River below the terminus of the mainline levee system. Subsequent studies have 
shown that soil conditions in the area present a possibility of the diversion cut 
enlarging during flood events. Enlargement of the diversion cut could result in a 
disproportionate amount of water removed from the river. The ability of the river 
channel to move sediments downstream would be diminished because of the reduced 
flow. Sediments would accumulate faster than normal at the major deposition points 
at Head of Passes and in Southwest Pass, the navigation channel. A worst-case 
scenario would be the temporary inability of dredges to maintain project depth in the 
navigation channel during a high water event, which could seriously impact deep- 
draft navigation using the Mississippi River. During high river stages, sedimentation 
is very rapid and dredging is difficult because of high flow velocity. - 

Additional sediment diversions are proposed as long-term critical or supporting 
projects for the Barataria, Breton Sound, and Mississippi River Delta Basins. The 
critical project for the Mississippi River Delta Basin involves rerouting the majority of 
the river's flow into the shallow waters to the Breton Sound or Barataria Basins. 
Extensive studies would be necessary before this proposal could be implemented. 

3.3.13.7. Freshwater Diversion. The two concerns, applicable to diversions from the 
Mississippi and Atchafalaya Rivers, would be siltation in channels located in the 
receiving areas from river-borne sediments and also increased sediment deposition in 
the rivers from which diversion occurs. Freshwater diversions normally take a 
disproportionate share of the water to sediment ratio and therefore could cause 



sediments that would otherwise be carried along with the river current to settle at the 
bottom of the navigation channel. Freshwater diversions from the Lake Subbasin of 
the Mermentau Basin into other areas should not have a significant effect on 
navigation. 

3.3.13.8. Outfall Manapement. These type projects, in their attempt to cause fresh 
water to flow through shallow, open water areas and across deteriorated marshes, 
normally require the closure or restriction of waterways, especially oil and gas access 
canals and pipeline canals and therefore could restrict small boat traffic. Projects 
would have to be designed to accommodate access to active wells and other oil and 
gas installations. 

3.3.13.9. Marsh Creation with Dredged Material. This type of project would 
normally not impact navigation in dredged channels. Marsh creation is usually 
proposed for shallow open water or deteriorated marsh where only very shallow 
draft vessels can pass. Less commonly, marsh creation is proposed for abandoned oil 
well access canals and pipeline canals. Although many of these canals are located on 
private property, they are commonly used by fishermen and other commercial and 
recreational users for transiting through coastal wetlands. In some cases, created 
marsh could create a hinderance to small commercial and recreational vessels that 
normally use these canals. 

3.3.13.10. Barrier Island Restoration. Possible interference with navigation during 
construction from long pipelines used to transport dredged material. No long-term 
effect on navigation. 

3.3.13.11. Shoreline Erosion Control with Structures. The banks of most navigation 
channels in Louisiana are eroding and causing damage to marsh and swamp. The 
most effective, widely accepted method to stabilize the banks of these channels is to 
armor them with rock or other hard material. Several projects to protect these 
eroding banks have been proposed. Concern has been expressed by navigation 
interests that rock dikes can pose a navigation hazard if the land behind the dike 
erodes or otherwise is lost. If that were to occur the dike would be situated in what 
appears to be an open bay. If the dike is not maintained and it subsides, it could 
present an underwater hazard to navigation. 

3.3.13.12. Vegetative - Plantings. - No effect on navigation. 

3.3.13.13. Terracing. No effect on navigation. 

3.3.13.14. Sediment Trapping. No effect on navigation. 

3.3.13.15. Herbivore Control. No effect on navigation. 



3.3.14. Recreation Opportunities. 

3.3.14.1. Existinn - Conditions. The extensive vegetated wetlands, water bodies, and 
beaches of Louisiana's coastal area are ideally suited for outdoor recreational 
activities. The biological wealth and productivity of these natural resources support 
many species of native plants and animals, and provide for a variety of consumptive 
and non-consumptive recreational pursuits. 

Major recreational activities occurring in the coastal areas include sport fishing (the 
most popular); waterfowl, big game, and small game hunting; recreational shrimping, 
crabbing, and crawfishing; boating; swimming; sailing; picnicking; camping; water- 
skiing; and o b s e ~ n g  wildlife. 

There are limiting factors on the potential recreational use of these abundant 
resources. These limiting factors include private land ownership, lack of public 
access, competition with commercial activities such as commercial fishing and 
shrimping, and mineral exploration and extraction. The ever-increasing loss of the 
wetland resource itself is also a factor limiting potential recreational use. 

Privately owned, and some public, boat launching facilities are found throughout the 
coastal area. Generally, these facilities are located along the developed ridges of land 
that extend into the marshes or along coastal highways. Jean Lafitte National 
Historical Park and Reserve, and Bayou Segnette and Grand Isle State Parks are 
heavily used public recreation 'areas located within the coastal wetlands. 
Additionally, numerous National wildlife refuges, and State wildlife refuges and 
management areas are located within the study area. 

Freshwater fish species sought after by anglers include largemouth bass, crappie, blue 
catfish, channel catfish, bluegill sunfish, and redear sunfish. A large and steadily 
growing number of anglers fish for largemouth bass in the low salinity marshes 
where productivity rates are high and large numbers of bass are found. Inshore and 
near-shore saltwater anglers' preferred species include spotted seatrout, 'red drum, 
southern flounder, black drum, sheepshead, Atlantic croaker, and sand seatrout. 
Crabs, shrimp, and crawfish are also a significant part of the recreational fishery. 
Waterfowl hunting is very popular activity in the coastal wetlands. Reduced bag 
limits and below average fall flights of popular duck species in recent years has 
somewhat depressed participation in the sport. Goose hunting is a very popular 
sport, especially in the western part of the coast. Big and small game animal species, 
such as white-tailed deer, swamp rabbits, and gray and red squirrels, are pursued as 
well, but to a much lesser degree. 

Numerous marsh camps, serving as seasonal or weekend bases of operation, are used 
by many local and out-of-state recreationists as a starting point for various outdoor 
activities. Many of these camps, which are only accessible by boat, serve as 



clubhouses for the coastal area's numerous fishing and hunting clubs. Other camps 
are privately owned and used almost exclusively for family oriented recreation. 
Several thousand such camps are located in the coastal area. 

The primary users of the recreation resources of the study area are residents of 
southeastern Louisiana. Current estimates indicate that several million user-days of 
recreational activity occur in the coastal parishes annually. A study completed in 
1984 for the Louisiana State University Center for Wetland Resources (Bertrand, 1984) 
estimates the 180,000 licensed saltwater sports fishermen in the State annually spend 
$181 million on fishing and have nearly a billion dollars invested in boats, gear, 
camps, and other equipment. The study estimates the total annual economic impact 
of fishing related expenditures at over half a billion dollars. A later analysis, 
produced by the Sport Fishing Institute, put the total economic impact at nearly $900 
million for the year 1985 (Sport Fishing Institute, 1988). In recent years, the economic 
importance of this recreational group has come to play in the increasing competition 
between commercial and recreational fishermen. A prime example is the case of red 
drum, a species with both sport and commercial value. A ban on commercial harvest 
was implemented in the late 1980's and remains in effect although retention of red 
drum by recreational fishermen is allowed. Commercial quotas have been - 

implemented on other economically important species. 

Louisiana is located at the southern end of the Mississippi Flyway, a major waterfowl 
migratory route. Nearly 70 percent of the ducks and geese that use the flyway 
overwinter in Louisiana's marshes. The economic value of the hunting provided by 
the flyway exceeds $10 million annually. Waterfowl hunting, when combined with 
recreational fishing supported by Louisiana's wetlands exceeds 3 million annual user 
days. 

Beach-related activities are limited in coastal Louisiana because of the lack of hard, 
sandy beaches. Grand Isle, Elmer's Island, and Fourchon Beach in southeast 

I Louisiana and the Hackberry Beach to Constance Beach area of southwest Louisiana 
I 
I are the only gulf beaches in Louisiana accessible by vehicle. While these beachres 
I 

may not be as aesthetically pleasing as the white sand beaches of other gulf coast 
states, they are nevertheless enjoyed by thousands of Louisiana residents. Beaches 
and barrier islands accessible only by boat are also very popular recreation areas 
especially for fishing. 

3.3.14.2. No-action. The recreational potential of the coastal wetlands and barrier 
islands is in many ways directly proportional to the quantity of wetlands available. 
The potential for recreational use will therefore diminish as the wetlands are lost. 
This is certainly true of game species which are directly dependent upon the 
vegetated wetlands for their entire life cycles. Somewhat less distinct is the 
relationship between fishery resources and the wetlands. Even though many 
thousands of acres of coastal wetlands have been lost, recreational fishery harvest for 



most species remains high. This is at least partly due to the vast new areas of 
shallow estuarine waters that have developed as a result of marsh loss and 
tremendous quantities of organic plant material that has entered the estuarine system. 
The problem here is that eventually, a point will be reached where organic input will 
diminish and the remaining fragmented marshes will no longer be capable of 
supporting the quantities of estuarine species we have become accustomed to 
harvesting. As the resources decline, controversy and conflict over allocation of the 
limited resources would increase. 

3.3.14.3. Marsh Management. The possibility that public access for recreational 
purposes &to managed areas could be restricted and controlled by landowner or 
surface lease holders could become a public resource usage issue. It has been a 
concern in past marsh management activities. The basis for the concern is that 
waters subject to Federal jurisdiction (tidal waters and wetlands) are often 
encompassed within areas brought under management. Decisions regarding this 
issue will likely be reflected in the language of easements that are acquired for 
CWPPRA projects as well as conditions incorporated into any necessary Federal 
permits. 

Data from a closely monitored active marsh management project suggest that after 
several years of management the fishery within the managed area shifts towards a 
species assemblage more tolerant of freshwater. No such comparable data is 
available for a passively managed area. How much of a shift can be induced through 
active management at this one' site remains to be determined. Overall, recreationists 
would likely respond to any such shifts by fishing for different species. 

The water control structures of managed areas, especially actively managed areas, 
have proven to be popular and predictably successful sites for fishing. The structures 
are typically easily accessible sites at which estuarine organisms can be caught in 
great quantities as they exit the managed area or feed upon organisms exiting the 
managed area. Recreational harvest around water control structures is likely to 
continue or possibly expand if more areas are brought under management. 

We have acknowledged in Section 3.3.5.3. that marsh management can make an area 
more attractive to waterfowl. Increased opportunities for waterfowl harvest would 
therefore likely be expected. In addition, stabilized water levels during hunting 
seasons provide reliable access by boat, thereby facilitating recreational hunting 
activities. 

3.3.14.4. Hvdrologc Restoration. This action would restore natural water flow 
patterns to the degree practicable and therefore foster natural productivity. Access 
for recreational use of the restored area could possibly be reduced by construction of 
plugs and structures. Projects are expected to reduce tidal flows into the restored 
areas creating a more favorable condition for growth of submerged aquatic 



vegetation. Submerged aquatic vegetation would attract more waterfowl and 
inaease the potential for hunting opportunities. 

3.3.14.5. Hvdroloizic - Mana~ement - of Irnvoundrnents. These projects would offer 
increased recreational usage due to optimization of water levels within restored areas 
for fish and wildlife resources. 

3.3.14.6. Sediment Diversion. Significant displacement and redistribution of 
recreational activities would occur from major sediment diversions. Probably the 
greatest perceived adverse impact by recreational fishermen would be the changes 
that would occur to their favorite fishing spots. Saltwater fishing would be displaced 
away from the sources of sediment diversion and would be at least partially replaced 
by a freshwater fishery. Long-term fishery production would be increased by the 
addition of new wetlands and preservation of existing wetlands with sediment input. 
Waterfowl are expected to be attracted to the deltas formed by these diversions to 
feed upon the desirable plant species that colonize these areas. Terrestrial game 
animals would colonize the newly formed deltas, providing hunting opportunities. 

3.3.14.7. Freshwater Diversion. Affects would be similar to sediment diversion 
except that relatively little new land would be formed and displacement of fisheries 
would not be as great. 

3.3.14.8. Outfall Management. - This action would increase the natural productivity of 
the outfall area through sediment and nutrient input. Recreational access of the 
managed area may be somewhat reduced by construction of plugs in the major 
canals leading into the managed areas. 

3.3.14.9. Marsh Creation with Dredged Material. This action would create wetlands 
that will proportionately increase the recreation potential for both aquatic and 
terrestrial habitats. Short-term adverse effects to recreational fishing opportunities in 
the immediate vicinity of dredging operations could occur from increased turbidity 
levels and construction activities. - 

3.3.14.10. Barrier Island Restoration. Barrier islands have a high rate of utilization 
for recreational activities, especially bird watching, camping, and fishing. Another 
popular form of recreation that these islands provide is spearing flounders at night 
by walking in the clear, shallow waters around these islands. The barrier islands also 
protect the estuarine ecosystems in the bays behind the islands and protect the 
fishermen in the bays from large gulf waves. Overall, barrier islands provide 
substantial direct and indirect benefits to recreational users and restoration of 
deteriorating islands would preserve and enhance recreational use. Short-term 
disruption of some recreational activities may occur during construction of projects. 



3.3.14.11. Shoreline Erosion Control with Structures. Projects would preserve the 
wetland habitat that recreationally important species depend upon for their life 
functions. Adverse short-term, construction-related impacts could occur from 
construction activities and increased turbidity levels. 

3.3.14.12. . Vegetative - Mantin~s. - Projects would preserve the wetland habitat that 
recreationally important species depend upon for their life functions. There would be 
negligible adverse impacts expected from planting activities. 

3.3.14.13. Terracing. This type of project would potentially increase harvestable 
wildlife i d  fishery resources by providing nesting areas for bird speaes and marsh 
edges critical to early life stages of fish species. Projects also would provide shallow, 
protected waters suitable for establishment of submerged aquatic vegetation which 
would attract waterfowl and thereby increase hunting opportunities. 

3.3.14.14. Sediment Trapping. Restoration and expansion of wetlands in eroded and 
subsided areas would provide quality habitat for wildlife species. Developed 
wetlands would provide important marsh edge for survival and growth of fishery 
species. 

3.3.14.15. Herbivore Control. Prevention of intense grazing would allow better 
nesting and foraging conditions for desirable wildlife. Protection of wetlands from 
overgrazing would maintain the recreational uses of the resource. 

3.3.15. Cultural Resources Including National Register Sites. 

3.3.15.1. Existinn - Conditions. The coastal wetlands are known to contain numerous 
historic and prehistoric archeological sites. These sites span the human occupation 
sequence of the State and represent Louisiana's long cultural heritage. Over three 
hundred archeological sites are known for the Breton Sound Basin alone. 

- 
The prehistoric sites in the area are predominantly Indian shell middens situated 
along the natural levees of rivers and bayous and the surrounding shorelines of the 
numerous coastal lakes. Archeological evidence indicates that these prehistoric 
Indians gathered both freshwater and brackish water shellfish available in the nearby 
waters. These sites were habitation areas as well as camp sites for shellfish 
processing. 

Historic sites in the coastal zone tend to be located along the natural levees of bayous 
used as transportation routes. Types of historic sites include domestic buildings, boat 
landings, hunting and fishing camps, shipwrecks, military fortifications and so forth. 
Many of these properties have been determined eligible to or listed on the National 



Register of Historic Places that was established in 1966 by the National Historic 
Preservation Act, as amended (NHPA). 

The NHPA was enacted to ensure that the country's historic resources would be 
considered in any Federal project and Federally assisted or permitted projects. 
Section 106 of this act states that all Federal agencies "take into account" how their 
proposed actions would affect any historic or archeological property. A Federal 
undertaking includes a wide variety of actions such as construction activities, 
rehabilitation and repair projects, permits, and demolition to name a few. Federal 
agencies are required to consider alternatives to avoid, mitigate, or minimize adverse 
impacts on histokc properties (any prehistoric or historic district, site, building, 
structure, or object eligible for inclusion in the National Register). The Federal 
agency involved in the proposed project is responsible for initiating and completing 
the Section 106 review process. The Federal agency confers with the State Historic 
Preservation Officer (an official appointed in each state to administer the National 
Historic Preservation Program) and the National Advisory Council on Historic 
Preservation (Advisory Council). 

There are five basic steps in the Section 106 review process. These are: 
1. Identify and Evaluate Properties; 
2. Assess Effects; 
3. Consultation; 
4. Council Comment; and 
5. Proceed 

Step I Identifv and Evaluate Properties. The lead Federal agency is responsible for 
reviewing all available documents, maps, and cultural resource databases to 
determine the level of cultural resource survey coverage as well as the presence or 
absence of prehistoric and/or historic resources in a project area. If survey coverage 
is non-existent or additional information is needed, the Federal agency may conduct 
additional work. All cultural resources located in a project area are then evaluated 
for significance using National Register of Historic Places criteria. The Federal- 
agency and the State Historic Reservation Officer (SHPO) decide whether the 
properties are eligible for listing to the National Register. 

Step 2 Assess Effects. Following identification and evaluation of cultural resources, 
the Federal agency is responsible for determining the effect of its proposed 
action/activity on significant cultural resources. This determination of effect is made 
in consultation with the SHPO. 

There are three possible determinations: 
a. No effect. This determination is made when the agency's proposed action will 

have no effect on cultural resources in the project area. The agency notifies the 
SHPO. If the SHPO does not object, the project may proceed. 



b. No adverse effect. In this case there could be an effect to a cultural resource, but 
the effect is not harmful. The agency obtains SHPO concurrence and submits to the 
Advisory Council a determination of no adverse effect. The project may proceed. 

c. Adverse effect. This is when it has been determined that the proposed action 
could have a harmful effect on a cultural resource. The agency is required to begin 
the consultation process. 

Step 3. Consultation. The purpose of consultation is to find acceptable ways to 
reduce the harm to a cultural resource so the project may proceed. This may involve 
such measures as avoiding the cultural resource or mitigating the adverse effect. The 
Federal agency and the SHPO are the consulting parties. The Advisory Council 
determines their own level of involvement in this step. When the consulting parties 
agree upon steps to avoid or mitigate ham, they sign a Memorandum of Agreement 
(MOA). If an agreement cannot be reached, the Federal agency may submit 
documentation to the Advisory Council for comments. 

Step 4. Council Comment. After consultation, the Federal agency submits the signed 
MOA to the Advisory Council for review. The Advisory Council hG the option to 
sign the MOA, request changes, or chose to issue written comments on the proposed 
activity. If an agreement was not reached in consultation by the SHPO and the 
agency, the Advisory Council will submit written comments to the agency regarding 
the proposed action. 

Step 5 Proceed. If agreement was reached and a MOA was signed then the agency 
can proceed with the project. If an MOA was not signed then the Federal agency 
must take into account the Advisory Council's written comments. 

3.3.15.2. No-action. Land surfaces in the coastal zone would continue to erode and 
in some instances could cause loss of cultural resources. Many of these fragile 
archeological sites in the wetlands may be adversely impacted by destructive natural 
forces such as subsidence and erosion. Other destructive forces attributed to man 
such as wave action from passing vessels and construction activities would also 
continue to destroy cultural resources in these areas. 

3.3.15.3. All Action Alternatives. The various proposed actions may or may not have 
an adverse impact on cultural resources. Each proposed action must be examined on 
a project by project basis. Cultural resources evaluations are made on site specific as 
well as project specific information and plans. Maps indicating the location of 
cultural resources and cultural resources survey coverage are checked against the 
location of the proposed wetlands restoration projects. Cultural resources 
investigations conducted for some of the projects on the First and Second Priority 
Project Lists have identified the location of archeological and historical sites. A 
cultural resources evaluation of each of the proposed wetlands restoration projects 



will need to be conducted as soon as plans and specifications are known and well in 
advance of actual construction to avoid project delays. In some cases project designs 
could destroy, damage, or obscure archeological sites by construction activities. 
These cultural resource investigations will iden* any sigruficant cultural resources 
which may be at risk and allow time for project designs changes to avoid adverse 
impacts. The site specific nature of these resources demand this type of action. In 
some instances the proposed action may actually help to preserve and protect 
cultural resources. Coastal lands are eroding rapidly and the protection of these 
lands by the various CWPPRA projects may protect sites in the long run by stopping 
or slowing down. land erosion. 

Three major types of actions predominate these proposed erosion measures. These 
are: I). sediment diversion or re-deposition, 2). dredging of some type, and 3). 
building of structures. Sediment diversion may or may not have a adverse impact on 
historical and archaeological sites. Increased sediment flow may cause a direct 
impact on any site in the immediate area, while in some cases it could provide 
sediment around an area acting as a buffer to further erosion. Depositing sediment 
on top of a known site can change the environment in which a the site has survived. 
This may or may not be an adverse impact. An assessment will need to be on a case 
by case basis. Dredging a waterway could impact any prehistoric or historic 
shipwrecks in the area. Submerged cultural resources surveys are conducted in areas 
with a high probability of containing shipwrecks. Construction of erosion devices 
such as weirs or dikes, or the building or removal of canal banks can adversely 
impact any prehistoric or historic site in the immediate impact area. In all cases these 
actions need to be examined on a project by project basis. 

Each year, projects will be selected for implementation through priority project lists. 
The CWPPRA Task Force recognizes their responsibility regarding cultural resources 
management and the Section 106 process. This process can be very lengthy and 
complicated. The Natural/Cultural Resources Section of the U.S. Army Corps of 
Engineers, New Orleans District has been coordinating with the State Historic 
Preservation Office regarding cultural resources investigations associated with - 
CWPPRA projects and Section 106 requirements. As a result of this year-long 
coordination, the CWPPRA Task Force has entered into a agreement with the State 
Historic Preservation Office which establishes procedures to follow in meeting 
cultural resource compliance. A copy of the signed agreement is provided as 
Appendix A to this EIS. 

3.3.15.4. Marsh Management. Dredging and filling and building of structures has a 
moderate potential to affect cultural sites. Also see Section 3.3.15.3. 

3.3.15.5. Hvdroloeic Restoration. Effects similar to marsh management. 



3.3.15.6. Hvdrolorjc Management - of Impoundments. Effects similar to marsh 
management. 

3.3.15.6. Sediment Diversion. Dredging and filling and building of structures has a 
moderate potential to affect cultural sites. Effect of sediment deposition would have 
to be determined for each site. 

3.3.15.7. Freshwater Diversion. Effects similar to marsh management. 

3.3.15.8. Outfall Management. Effects similar to marsh management. 

3.3.15.9. Marsh Creation with Dredged Material. Effects similar to marsh 
management. 

3.3.15.10. Barrier Island Restoration. Effects similar to marsh management. 

3.3.15.11. Shoreline Erosion Control with Structures. Effects similar to marsh 
management. 

3.3.15.12. Vegetative Plantings. Negligible effects to cultural sites expected. 

3.3.15.13. Terracing. Effects similar to marsh management. 

3.3.15.14. Sediment Trapping;. Little potential for impacts to cultural sites. 

3.3.15.15. Herbivore Control. No effects to cultural sites. 

3.3.16. Socioeconomic Items. 

3.3.16.1. LAND USE. - 
3.3.16.1.1. Existing Conditions. The majority of the land within the 20-parish project 
area is wetland, and is subject to heavy rainfall, spring flooding, and periodic 
hurricanes. These conditions, along with continued land loss from erosion, 
subsidence, sea level rise, and other factors, have tended to limit many types of 
development. In contrast, the soil conditions, mild climate, water resources, and 
abundant natural resources of the Gulf Coast have attracted economic development 
such as agriculture, commercial fisheries, and petroleum related activities. This has 
led to population growth and consequent demands for housing, streets, roads, 
bridges, institutions, and a l l  of the various land use requirements normally associated 
with the growth of communities and metropolitan areas. The unique drainage 
conditions of the area have required construction of an extensive network of levees 



and pumps to protect development. Table 4 displays estimated land use and land 
type by parish for the project area as of 1980. In view of the continued and ongoing 
loss of wetlands, the table is not intended to reflect the current wetland acreage, but 
the general land use conditions in the coastal region. In 1980, the State of Louisiana 
estimated that more than 4.8 million acres, or about 57 percent, of almost 8.5 million 
acres of the land in the project area were wetland. Almost 1.4 million acres, or about 
65 percent, of the land area now considered the New Orleans Metropolitan Statistical 
Area (MSA) was wetland and 85 percent of the Houma MSA was classified as 
wetland. While the total land area of the Lake Charles MSA was estimated to be 
only 16 percent wetland, Cameron Parish, immediately south of Lake Charles was 
estimated to be 80 percent wetland. 

Residents have depended upon the barrier islands along the Louisiana shoreline, the 
coastal wetlands, and an extensive network of levees and pumps for protection 
against the frequent threat of storm damage. The natural levees and cheniers and, to 
a lesser extent, reclaimed wetlands adjacent to the elevated ridges are intensely 
developed for either agricultural or urban purposes. Based on the 1980 estimate, 
about 5.5 percent was developed for residential, transportation, industrial, and other 
urban purposes. About 22.5 percent was agricultural land and 13.9 percent was 
forest land not including forested wetlands. 

Table 5 shows the estimated number of wetland acres lost between 1932 and 1990 in 
the basins considered in this study. Valuing the lost acreage is difficult; considerable 
controversy exists as to the per acre value of wetlands. Estimates have been 
published that compute the value based on various wetland functions. The 
published figures range from a capitalized value of $9 per acre for the wave barrier 
function to $6480 per acre (1984 dollars) for archeological or historic use (Anderson 
and Rockel, 1991). It is more difficult to determine the marginal value of wetland 
acreage lost since not enough is known about the effects that these large losses imply 
for productivity, i.e., it is unknown if the lost acres were either more or less 
productive than those currently in existence. - 
Given that these limitations in knowledge exist, it is possible to arrive at a rough 
approximation of the value of lost acreage by capitalizing the forecasted future 
earnings per acre of wetlands currently in existence. In 1992, the Corps undertook an 
analysis of the earning power of wetlands as recreational, real estate, and commercial 
fish and wildlife resources for its unpublished Land Loss and Marsh Creation Study. 
If we capitalize the value of the 900,000 acres lost for all basins using the earning 
power per acre computed in that study, approximately $400, and the current Federal 
discount rate, the lost acreage would be valued at nearly $4 billion. As part of an on- 
going CWPPRA effort, an input-output analysis will be undertaken in an attempt to 
quantify wetland functions and account for the flow of goods and services which are 
dependent on them. For example, the impact of the purchases that a commercial 



Non-MSA Parkhw 

' I  MSA- Metropolitan Statistical Area. Baton Rouge MSA also indudes East and West Baton Rouge Parishes. Lafayette MSA also includes Acadia, Lafayette, and St. Landty Parishes. 
2' lndudes Shrub and Brush Rangeland: Calcaeieu, 5,884 acres; St. Tammany, 2,828 acres; and Tan~ipahoa, 170 aaes. 

lndudes Sandy Areas other than Beaches: Cameron, 1,112 aaes; Jefferson, 154 acres; and Plaquemines. 618 aaes. 
SOURCE: State of Loulslana, Department of Transportation and Development; and Louisiana Office of State Planning. Preliminary and unpublished. 



fisherman makes on boats, bait, ice, etc., can be traced throughout the economy using 
this type of analysis. 

3.3.16.1.2. No-action. If no action is taken there will be continued loss of land along 
coastal Louisiana, including the shoreline and in areas further inland as well. As 
shown in Table 5, the forecast is for over 700,000 acres to be lost by the year 2040. 
Valuing these acres in the same manner as above yields a value of approximately $3 
billion for these wetlands. As shown in the table, the loss varies from basin to basin. 
Only one basin actually gains acreage over the period. The total land area lost, 3.2 
million acres, represents 38.2% of the total land area as shown in Table 4. 

TABLE 5 
HISTORIC AND PROJECTED WETLAND LOSSES 

Basin 

Historic Wihout Project Value of Acreage ~ost" 
Acres ~ o s t ~ '  Forecast of Acres LO# (in Thousands $) 
1 932-1 990 1990-201 0 1 990-2040 1990-201 0 1990-2040 

PONTCHARTRAIN 
BRETON SOUND 
MISS. RIVER DELTA 
BARATARIA 
TERREBONNE 
ATCHAFALAYA 
TECH WERMlLlON 
MERMENTAU 
CALCASI EUISABI N E 

TOTAL 
Average per Basin 

" Value of marsh acres taken from Land Loss and Marsh Creation Feasibility Study, USACE, New 
Orleans District, Unpublished. 

Data from USACE GIs database,l993. 
* 

Direct and indirect economic impacts of wetland losses may M e r  reduce the 
development potential of nearby non-wet areas. For instance, reduced employment 
following wetland loss makes surrounding areas less attractive not only for 
residential development, but also for retail businesses, since potential customer bases 
would be eroding over time (see section on Business and Industry). The increased 
incidence of flooding from the loss of protective marshes would also make the nearby 
non-wet areas less attractive for residential, commercial, and industrial development. 

3.3.16.1.3. Future With CWPPRA Roiects. I£ projects are implemented that reduce 
the current level of land loss, the nature of existing land use may be maintained, or at 
least sustained for longer periods of time as the pattern of subsidence, erosion, and 



effects of periodic storm damages continues. It is estimated that 65% of the 
forecasted wetlands losses can be prevented by implementation of the projects, 
reducing the expected losses discussed above by $2 billion. 

3.3.16.2. BUSINESS AND INDUSTRY. 

3.3.16.2.1 Existing Conditions. As stated in the prior section, the soil conditions, 
mild climate, water resources, and abundant natural resources of the Gulf Coast have 
attracted various types of economic development. These resources support diverse 
activities that are economically important to the State of Louisiana and the Nation. 
Historically, agriculture, commercial fisheries, and petroleum-related activities have 
played a major part in the economy and development of the area. From large-scale 
plantation-based agricultural enterprises to small-scale fishing and trapping 
operations, the early settlers took advantage of coastal Louisiana's natural resources 
and location. Indigo and sugar cane, followed by cotton and rice, were the primary 
crops cultivated. Timber export occurred as well. Later activities expanded to 
include greater development and exploitation of the transportation assets inherent in 
the Mississippi River and the access it provided to domestic and forciign markets. To 
this base, modern development has added service, manufacturing, and resource 
sectors featuring major ports, oil and gas exploration and refining, chemical and 
petro-chernical production, ship and oil rig construction, tourism, and commercial 
and recreational fishing. Economic stimulus is provided to the region by several 
industries directly dependent on wetlands., The jobs and income created by these 
businesses provide economic benefits to the area, including taxes to support 
infrastructure, and thus increase the well-being and quality of life for residents. 
Commercial and recreational fishing are discussed in more detail in separate sections 
of the EIS. 

The most significant commercial center within the project area is New Orleans, well 
known for its port activities and tourism; however, smaller commercial centers 
including Houma, Lake Charles, and Morgan City have developed along other 
alluvial ridges. The latest (1987) Census of Manufactures, Wholesale Trade, Retail 
Trade, and Census of Service Industries indicated that the number of establishments, 
sales, receipts, employment, and/or value added by manufacture in the project area 
varied from 45 to 58 percent of the State total. Further inland, in the more protected 
areas, tourism, manufacturing, retail and wholesale trade, and the various services 
normally required by large urban centers are found. 

Louisiana is also a primary producer of energy resources. The State provides about 
15 percent of the Nation's crude petroleum and over 20 percent of its natural gas 
supplies. The combined value of these two products averaged $16 billion annually 
for the period 1986-1991. Nearly 90 percent of this output is extracted from the 
coastal area and adjacent offshore waters. Abundant supplies of crude petroleum 



and natural gas, fresh process water, and nearby water transportation account for the 
concentration of refining and petrochemical manufacturing facilities located in the 
project area, primarily along the Mississippi and Calcasieu Rivers. These industries, 
which rank Louisiana as the Nation's third largest chemical producer, ship 
commodities valued at nearly $50 billion to domestic markets annually. There were 
over 90,000 refining and refining-related jobs in the State during 1992. While the 
economic growth generated by development and expansion of energy related 
industries along the coastal zone has not continued during the 1980's, the area 
remains an important source of domestic production and industrial processing. 

Tourism has also played a significant role in the regional and local economies. 
Emtourism, especially swamp and bayou tours, is a new industry which capitalizes 
on Louisiana's abundant natural resources. According to Louisiana tourism officials, 
the expenditures, payroll, and tax receipts in the 20-parish project area were 
estimated at $4.1 billion in 1991. The tourism industry produces approximately 
61,000 jobs, and visitors to New Orleans alone number 11-12 million persons 
annually. 

3.3.16.2.2. No-action. Figure 2 of the Executive Summary presents an estiniate of 
where the coastline of Louisiana may be in 50 years. Included within the area which 
would be lost according to the figure are numerous businesses and industries which 
would be impacted directly. Indirect impacts to business and industry would include 
the effects of wind and water damage to inland metropolitan areas currently 
protected by coastal wetlands. Areas directly impacted by land loss would include a 
large portion of the wetlands east of Atchafalaya Bay, essentially undeveloped and 
with limited industrial and commercial use, but in close proximity to the 
metropolitan areas of Houma and New Orleans. Portions of the Lafayette and Lake 
Charles metropolitan areas and other cities and towns west of Atchafalaya Bay would 
also be indirectly affected by wetland loss. By 2040 some 19 towns and villages with 
a combined population in 1990 of 23,000 people could require relocation. 

Businesses and industries directly impacted (displaced) would include commercial 
seafood and fur dealers; light manufacturing and processing facilities; retail, 
wholesale, and service facilities; construction companies; port operations; trucking 
companies; and various enterprises supporting oil and gas production. If the coastal 
economy recovers from the downturn experienced during the 19Ws, additional 
growth would probably occur in areas that are either directly or indirectly at risk, 
requiring additional relocations of businesses and industries which may either 
expand or establish between 1990 and 2040. 

While all of the businesses and industries in the project area may not anticipate 
continued growth to the year 2040, they no doubt anticipate at least enough return on 
their investment to meet their opportunity costs. In addition to the difficulties in 
accurately measuring flood damage frequency rates under dramatically changing 



environmental conditions, a wide variety of factors make a precise quantification of 
impacts to business and industry (and population and socio-economic growth) highly 
speculative. These factors include fluctuating prices due to improvements in 
technology, the availability (or lack of availability) of natural resources worldwide, 
international market structures, and changing political policies, just to mention a few. 

Commercial fisheries and wildlife operations, ecotourism, and related business 
activity dependent on the wetlands could become increasingly unstable as resources 
are depleted. In addition, economic activity related to mineral and energy production 
could conwue to decline as more economically recoverable resources are found 
elsewhere and alternative sources of energy are developed. As drainage conditions 
also change and areas become more vulnerable to flooding, the cost of commercial 
activities in flood prone areas may increase, forcing marginally productive operations 
to relocate or close. 

3.3.16.2.3. Future With CWPPRA Roiects. Projects that reduce the rate of land loss 
which has been occurring over the past several decades, or that build new wetlands, 
would assist businesses and industries operating in coastal Louisiana in maintaining 
current levels of activity. This would be due in part to the prevention of increased 
costs associated with operating businesses in a deteriorating and more flood-prone 
environment. 

3.3.16.3. COMMERCIAL FISHING AND TRAPPING. 

3.3.16.3.1. Existing Conditions. The wetlands within the study area represent a 
natural resource of immense regional and National economic value. Louisiana's tidal 
marshes make up approximately 64 percent of the total along the Gulf of Mexico 
(U.S. portion) and nearly 40 percent of the coastal marshes in the continental United 
States. As shown in Table 6, Louisiana, on average, accounted for 20 percent of U.S. 
commercial fisheries landings for the period 1984-1991. The fishing ports in 
Louisiana include four of the country's ten largest. The State ranked second only to 
Alaska in total pounds landed and third to Alaska and Massachusetts in the value of 
total landings. 

One of the difficulties in accurately measuring the significance of the commercial 
fishing industry has been its comparatively fragmented structure, in part due to the 
number of people who supplement their primary source of income as part-time 
fishermen, and whose sales are not always included in the NMFS statistics. 
Important species include shrimp, oyster, blue crab, and menhaden. Combined, these 
four species account for 98 percent of the annual catch value. The USACE, New 
Orleans District's 1984 study, Louisiana Coastal Area, Louisiana, estimated 
commercial fisheries influenced by Louisiana wetlands. It included both estimates by 
NMFS and estimates of unreported harvests of blue crab, shrimp, and oysters. Based 



on this evaluation, correction factors were applied to the preliminary NMFS estimates 
of the commercial harvests influenced by Louisiana wetlands. Table 7, on the 
following page, shows an updated estimate of the amount of marine fisheries which 
may be influenced by Louisiana's coastal wetlands. When adjusted for unreported 
landings, the value approaches one billion dollars. 

TABLE 6 
U.S. AND LOUISIANA COMMERCIAL LANDINGS 

1984 - 1991 
(Thousand Pounds) 

YEAR LOUISIANA U.S. % OF U.S. 

TOTAL 

Source: U.S. Department of Commerce, National Marine Fisheries Service, 1984-1991. 

As discussed in one of the industry's major trade journals (National Fisherman 
Magazine, April 19911, professionals in the field indicate that the productivity of 
marine fisheries are significantly dependent on the quality and quantity of marine 
fishery habitat and that in some cases this habitat has been declining at an alarming 
rate. Dr. James Chambers of the NMFS indicates that degradation and habitat loss 
are contributing to fishery declines which, unlike overfishing, could "...lead to 
permanent population effects." In the same article, Dr. R.E. Turner of Louisiana State 
University indicates that the: 

P 

"... productivity of the Gulf shrimp fishery is directly proportional to the total 
area of intertidal marsh habitat .... We haven't really seen a decline in catch 
yet, because there's been a tremendous increase in effort with several times 
more fishermen and larger and more efficient boats." 

Although a decline in shrimp harvest has not been observed in Louisiana, a decline 
in total commercial landings in Louisiana has occurred. As seen in Table 6, Louisiana 
landings have dropped from 1.9 million pounds in 1984 to 1.2 million in 1991, while 
U.S. landings have increased from 6.4 million to 9.4 million pounds. 

In addition to the problems associated with declining production, overfishing, and 
the adverse impacts of deteriorating estuaries, the Gulf commercial fishing industry 



TABLE 7 
ESTUARINE-DEPENDENT COMMERCIAL FISHERIES HARVEST AND VALUES 

GULF OF MEXICO AND LOUISIANA COASTAL AREA 

1983-1 990 1992 
Average Correction Average 1992 Gross 
Landings Factors for Corrected Normalized Exvessel 

Per year1/ Unreported Landing price3/ value4/ 
Species (Pounds) ~ a n d i n ~ s ~  (pounds) $ $ 

Blue Crab 61,740,498 
Shrimp 247,554,500 
Oyster 21,614,731 
Menhaden 1,739,444,500 
Croaker 307,383 
Black Drum 7,032,894 
Red Drum 3,500,956 
Catfish 5,754,891 
Flounder 1,473,552 
King Whling 669,077 
Mullet 25,011,536 
Sea Crab 135,484 
Sea Trout Spotted 2,704,407 
Sea Trout Whiie 51 6,460 
Sheepshead 3,514,347 
spot 272,907 
Finfish 6,773,194 

Total 
Gulf of Mexico 2,128,021,317 

LA Coastal ~ r e a ~ /  1,361,933,643 

'I Published and unpublished data for the years 1983-1990 were provided by the U.S. Depattment of 
Commerce. National Marine Fisheries Service. 

The Correction Factors are based on information provided by the LA Dept. of Wildlife 
and Fisheries. - 

31 The 1992 Normalized Prices are calculated by applying the 1992 CPI for food to the exvessel value of 
1983-1 990 catches. 

41 The Gross Exvessel Value is based on 1992 normalized prices and the 1983-1 990 
average corrected landing. 

Gulf of Mexico landings allocated to the LA Coastal Area are based on the relative 
abundance of estuarine marsh habitat. 



has experienced the effects of growing competition from Alaska and imports from 
developing countries. Seafood harvests in Alaska increased from about 1.0 billion 
pounds in 1980 to more than 5.5 biion pounds in 1988. Increases in imports have 
also impacted the industry. Shrimp imports, for example, have increased from 319.6 
million pounds (heads-off) in 1982 to 632.8 million pounds in 1991 (NMFS, 1992). 
About 70 percent of the Nation's shrimp landings have been at Gulf ports (not 
including unreported landings). 

Other major species influenced by the productivity of the wetlands include oysters, 
blue crab, mullet, black and red drum, sea catfish, trout, flounder, and a variety of 
other finfish. ~ c c o r d i n ~  to a 1991 study prepared for the Louisiana Seafood 
Promotion and Marketing Board, oyster production in Louisiana ranges from nine to 
thirteen million pounds annually, with a dockside value of more than $30 million. 
This represents 25 to 40 percent of the U.S. total. 

Approximately 80 percent of the annual oyster production in Louisiana is harvested 
from more than 300,000 acres of oyster reefs under commercial lease from the state to 
private operators. The amount of waterbottoms and oyster reefs leased to private 
operators has increased from 110,000 acres in 1970 to 230,000 acres in 1980,.to more 
than 300,000 acres in 1989. Despite the increase in acres used in production, output 
has remained largely stable since the early 1970's, indicating a decrease in 
productivity per acre (Keithly, 1991). Increased prices for oysters during thiq time 
period are partially due to a significant decline in oyster production along the East 
Coast, especially in Chesapeake Bay. 

Production of blue crab in Louisiana has increased from an annual harvest averaging 
15 million pounds during the early 1970's to over 50 million pounds in the late 
1980's. This harvest represents as much as 25 percent of the domestic supply in some 
years. A similar increase has also occurred in the value of blue crab. The availability 
and variety of seafood have been important to the regional economy, particularly the 
New Orleans restaurant and tourism industry. - 
The increasing popularity of recreational sport fishing has had a negative impact on 
commercial fishing. Competition and hostility has arisen between the recreational 
and commercial fishermen concerning the allocation of resources. The current 
commercial ban on redfish is a prime example. Overfishing by co~nmercial and 
recreational fishermen in the Gulf of Mexico resulted in a ban on all harvest of red 
drum from Federal waters since 1986. Commercial fishing of the species in State 
waters is prohibited as well. While commercial fishermen are prohibited from 
harvesting red drum in State waters, recreational fishermen can harvest 5 red drum 
per day. Commercial fishermen have repeatedly voiced their resentment toward 
recreational fishermen at public hearings, resulting in heated confrontations between 
the two groups. In the fishing communities across coastal Louisiana little else can 
cause as much controversy as the subjects of limited entry, fishing bans, 



moratoriums, license limitation, and individual quotas. Despite the intense conflict 
that has arisen in the fishing industry, the fishing resources still support a wide range 
of related businesses such as processors and canners, shippers, wholesale and retail 
operations, restaurants, boat building and repair yards, net and gear builders, 
icehouses, and commercial marinas. According to a recent study, the commercial 
fishing industry in Louisiana creates 90,000 jobs and has a economic impact of $1.5 
billion (Keithly, 1991). 

Although much less important in terms of their economic significance, furbearers and 
alligators are also commercially harvested for pelts, hides, and meats. After years of 
dosed seasons, alligator hunting is now legal, and production has increased. 
Louisiana produces more wild furs and hides than any other State in the U.S., valued 
at nearly $20 million annually. This represents 40 percent of the production in the 
U.S. From 1972 to 1992 the annual harvest of alligator skins increased from 1,350 to 
an estimated 24,036. The value of an average skin has increased from approximately 
$55 in 1972 to more than $405 in 1991. The total commercial value of the alligator 
harvest (including meat and skins) has increased from about $75,500 to more than 
$13.5 million (LDWF, unpublished data). 

While the harvest and value of alligators have increased, the harvest of furbearers has 
declined. During the 1945-46 season, for example, an estimated 8.3 million muskrat 
pelts were taken in Louisiana. During the period 1978-1991 an average of 256,692 
muskrat pelts were taken per year, significantly less than the 1945 season. Table 8 
displays the average takes and'value of commercial wildlife for the period 1978-1991. 
As reported by the LDWF, a variety of factors have caused the sharp decline in 
demand for fur; among them a doubling of worldwide production of ranch mink, 
several mild winters, market saturation, shifts to alternative products, general 
economic conditions, and other factors such as the animal rights movement. The 
decline in demand for furbearers has become an increasing concern not only to the 
fur industry but landowners who have experienced adverse effects from the 
overpopulation of certain furbearers. The overpopulation of nutria caused significant 
damage to rice and sugarcane crops during the 1950's and 1960's. Recmtly, the 
overpopulation of muskrat and nutria has been identified as an additional cause of 
damage to marsh vegetation and subsequent wetland loss (Cochran, 1991). 

3.3.16.3.2. No-action. The traditional pattern of commercial fishing and trapping is 
likely to change as the productivity of the wetlands decline. Increasing government 
regulations and restrictions combined with a declining resource base could make it 
difficult for fishermen and trappers to continue to earn a living from these traditional 
occupations. As the fishing resources decline, controversy and conflict over 
allocating the limited resources will increase. Declines in commercially harvested 
wildlife would be expected from the loss of nearly 800,000 acres of coastal wetlands 
that would occur without intervention. 



TABLE 7 
COMMERCIAL WILDLIFE TAKES & VALUE 

1992 NORMALIZED P R I C ~ '  

Normalized Price Average 
# of Pelts to ~ r a ~ ~ e r l '  Gross Value 

$ $ 

Furbearer peltsa 
Nutria 
Muskrat 
Raccoon 
Mink 
Opossum 
Otter 
Skunk 
Red Fox 
Gray Fox 
Bobcat 
Beaver 
Coyote 

TOTAL Pelts 

Pounds 
Furbearer ~ e a t s ~ '  
Nutria 472,843 
Raccoon 642,949 
Opossum 28,931 

TOTAL Meat 1 ,144,723 

TOTAL Furbearer Pelts & Meats 

# of Hides 
~lliaato?' 
Alligator Hides 22,298 
Alligator Meat 21 3,700 

TOTAL Hides & Meats 

TOTAL Commercial Harvest (Furbearers & Alligators) 

PriceIFoot 

The 1992 Normalized prices as calculated by NOD using historical data and the Producer Price lndex 
for "Hides, skins, leather, and related products" (code 04) for the period 1978 through March 1992 
(1982 = 100). Sources of price index: U.S. Dept. of Labor, Bureau of Labor Statistics, unpublished 
reports furnished by Office of Prices and Living Conditions; "Summary Data from the Producer lndex News 
Release" April 1992; and "Producer Price Indexes" June 1992. 

Based on the estimated takes of furbearers for seasons 1978-79 through 1990-91 and the harvests 
of wild alligators 1984 through 1991, from unpublished data reported by the Louisiana Department of 
Wildlife and Fisheries. 



Declines in commercial fishing and trapping would cause a reverse in the positive 
impacts that the industry currently has on the local and national economies. Spending 
by consumers on commercial fishing and trapping goods produces personal income 
for both commercial fisherman and trappers as well as workers in related industries. 
Losses of income from a reduced level of sales of commercial and trapping products, 
as with any other types of goods, would result in direct and indirect negative impacts 
on the economy. 

Direct, or first-round impacts, are those which result from purchases of a particular 
product by the consumer. Indirect, or second-round impacts, are those which result 
when beneficiaries of first round payments spend their earnings. The secondary 
impacts could be widely disbursed geographically. Equipment and supplies are often 
obtained from producers far beyond wetland areas, and sales of the catch take place 
throughout the country. Consequently, if wetland losses occur as anticipated, jobs 
and income could be negatively impacted far from the local economy in which the 
original catch and sales take place. 

3.3.16.3.3. Future With CWPPRA Roiects. Commercial fishing and wildlife 
industries would benefit to the extent that restoration projects reduce wetland 
deterioration. As discussed under sections dealing with transportation impacts and 
displacement impacts, individual fishermen may suffer negative impacts as certain 
areas of oyster leases and shrimp grounds move seaward from freshwater and 
sediment diversions. Some fishermen may have to travel further or relocate their 
base of operation, while others will be positively impacted by decreased travel time. 

Some restoration projects have the potential to reduce migratory, estuarine-dependent 
species' access and use of marshes. Marsh management projects probably have the 
greatest potential to reduce fisheries access, followed to a lesser degree by hydrologic 
restoration and outfall management. All projects implemented under the CWPPRA 
will maximize overall benefits to wetlands, including dependent fish and wildlife 
resources. Projects that would eliminate fisheries access would, in all likelihood, not 
be implemented. Even though these types of projects may reduce fishefies access 
and hence may reduce production of estuarine fisheries resources from managed 
areas, the projects are expected to maintain and possibly increase vegetative cover 
and habitat quality within the project boundaries. The projects are therefore expected 
to provide habitat usable by commercially important species over the long-term, 
compared to the deteriorating conditions that would continue to occur without such 
projects. 

3.3.16.4. POPULA'IION AND EMPLOYMENT. 

3.3.16.4.1. Existinn - Conditions. Although important for their natural resources, the 
wetland areas remain largely unpopulated. The population centers are 



predominantly within areas which are protected from hurricanes. Table 9 
summarizes the population trends in the 20-parish study area during the past three 
decades. As shown in the table, the total population in the area increased only 0.8 
percent to 2,103,243 between 1980 and 1990. The total population of Louisiana 
showed an increase of only 0.3 percent during the same period. Although the total 
population of the study area slightly increased, the population in some parishes 
decreased dramatically. For example, in Orleans parish the population dropped 16 
percent from 1970 to 1990. The parishes of Jefferson, Plaquemines, St. James, and St. 
Mary experienced population losses from 1980 to 1990. Ascension and Livingston 
Parishes, which are part of the Baton Rouge MSA, were less affected by the softening 
of the economy southeast Louisiana and enjoyed population increases of 16.3 
percent and 19.9 percent, respectively. St. Tammany Parish, which is included in the 
New Orleans MSA, showed an increase of 30.3 percent during the 1980's. This 
growth is due to a shift in population from the more urban environment of Orleans 
and Jefferson parishes; St. Tammany parish is more mal, and has a reputation for 
good public schools, less crime, and affordable housing. Single-family residential 
construction dominates the growth which has occurred in this parish. 

Although the unemployment rate in the 20-parish area has improved considerably 
since the trough of the mid-198O's, it continues to remain comparatively high. As of 
January 1993, the labor force in the area totaled 908,300, with an unemployment rate 
of 8.6 percent. The U.S. unemployment rate is currently about 7 percent. Although 
the port and related activities have remained a significant part of the local economy, 
employment opportunities in these segments declined somewhat. Total employment 
in the service industries, including tourism and convention trade, has increased in 
recent years. Commercial fishing is an important source of secondary employment 
and income for a large segment of the area work force. Keithly and Liebzeit (1987) 
report that the total number of full-time commercial fishermen in Louisiana increased 
from about 9,379 in 1960 to 15,039 in 1980. Table 10 provides a recent estimate of the 
total number of jobs in the study area covered under the Louisiana Employment 
Security Law and the general classifications of employment. The data presented in 
the table are based on total wages paid and reflect the majority of employment in the 
20-parish area. 



TABLE 9 
TOTAL POPULATION FOR METROPOLITAN STATISTICAL AREAS (MSA) 

AND PARISHES IN THE PROJECT AREA 

Baton Rouae MSA" 
Ascension 
Livingston 

Houma MSA 
Lafourche 
Terrebonne 

MSA total 

Lafavette M S A ~  
St. Martin 

Lake Charles MSA 
Calcasieu 

New Orleans MSA 
Jefferson 
Orleans 
Plaquemines 
St. Bernard 
St. Charles 
St. James 
St. John 
St. Tammany 

MSA total 

Non-MSA Parishes 
Assumption 
Cameron 
Iberia 
St. Mary 
Tangipahoa 
Vermilion 

TOTAL PROJECT AREA 

The current Baton Rouge MSA also includes East and West Baton Rouge Parishes. 
2/ The current Lafayette MSA also includes Acadia, Lafayette, and St. Landry Parishes. 

Source: U.S. Department of Commerce, Bureau of the Census. 



TABLE 10 
EMPLOYMENT BY INDUSTRIAL GROUPS 
IN THE TWENTY PARISH PROJECT AREA 

- - - p p  - - - -  

INDUSTRIAL GROUPS PERSONS EMPLOYED PERCENT OF TOTAL 

AGRICULTURE 
MINING 
CONSTRUCTION 
MANUFACTURING 
TRANSPORTATION 
WHOLESALE TRADE 
RETAIL TRADE 
FINANCE 
SERVICES 
PUBLIC ADMINISTRATION 

TOTAL 

Source: Louisiana Department of Labor, Employment and Total Wages Paid by Employees Subject to 
Louisiana Employment Security Law, Third Quarter 1992. 

3.3.16.4.2. No-action. While the high unemployment rate caused by the decline of 
the oil and gas industry is not expected to continue indefinitely, employment and 
population growth related to the oil and gas industry are not expected to soon return 
to their pre-recession levels. Recent data show that the population in the coastal 
region, as well as in other areas in the State and Nation, has grown more slowly than 
originally projected. As an example, the Bureau of Economic Analvsis (BEN 
Re~onal Roiections to 2040, published in October 1990, estimates that the population 
in the New Orleans MSA will reach 1.24 million by the year 2000. This is a 
downward revision from the 1985 OBERS projection of 1.41 million. Tables I1 and 12 
show the BEA population and employment projections in the project area for the 
period 2000 to 2040. The study area as a whole is projected to increase only one 
percent between 1990 and 2040. On the parish level, the BEA projects several of the 
parishes will decline in population by the year 2040 as compared to the 1990 
population. Since the BEA estimates do not take into account a decline in economic 
activity related to loss of wetlands, the projected population and employment in the 
Louisiana coastal zone are not likely to increase as much as projected. Employment 
and population associated with the harvesting and processing of commercial fish and 
wildlife and recreational resources could decline as the wetlands which support these 
industries decline. As much as 23,000 people currently living in coastal Louisiana 
could be displaced due to relocation requirements resulting from wetland loss over 
the next 50 years. Also, as environmental conditions change, an additional number of 
residents may deade to move further inland to avoid the effects of periodic storms. 



TABLE 11 
PROJECTED POPULATION BY PARISH 

Parish 2000 201 0 2020 2040 

Ascension 
Assumption 
Calcasieu 
Cameron 
Iberia 
Jefferson 
Lafourche 
Livingston 
Orleans 
Plaquemines 
St. Bernard 
St. Charles 
St. James 
St. John 
St. Mary 
St. Martin 
St. Tammany 
Tangipahoa 
Terrebonne 
Vermilion 

Total Study Area 

Total Louisiana 

Source: U.S. Department of Commerce, Bureau of Economic Analysis, BEA Regional Projections to 
2040. 



TABLE 12 
PROJECTED EMPLOYMENT BY PARISH 

Parish 2000 2010 2020 2040 

Ascension 
Assumption 
Calcasieu 
Cameron 
Iberia 
Jefferson 
Lafourche 
Livingston 
Orleans 
Plaquemines 
St. Bernard 
St. Charles 
St. James 
St. John 
St. Mary 
St. Martin 
St. Tammany 
Tangipahoa 
Terrebonne 
Vermilion 

Total Project Area 1,021,400 

1 Total Louisiana 2,033,400 2,045,000 1,960,200 1,832,200 

' I  EPR = Employment Participation Rate (Total Employment divided by Total Population) 
Source: U.S. Department of Commerce, Bureau of Economic Analysis, BEA Regional Projections to 2040. - 



3.3.16.4.3. Future With CWPPRA Projects. The implementation of wetland protection 
and restoration projects would have a positive impact on economic developments 
which are dependent on or related to wetlands. The projects would have a 
stabilizing effect on employment and associated population elements. Employment 
on project construction of otherwise unemployed or under-employed labor would 
also be realized. 

3.3.16.5. PERSONAL INCOME. 

3.3.16.5.1. Existing Conditions. In 1990, per capita personal income in the project 
area was $15,610, somewhat higher than per capita personal income for the State, 
which was $14,530. As in other areas of the State and Nation, incomes have 
generally been higher in the metropolitan areas than in non-metro and rural areas. 
An important source of income and employment, particularly in more rural 
communities, has been commercial and recreational fishing, along with the sales and 
service sectors which support these industries. 

3.3.16.5.2. No-action. The BEA projects that per capita personal income in the study 
area will increase from $12,470 in the year 2000 to $14,820 by 2020, and $17,400 by 
2040 (1982 price levels). Per capita personal income for the State is projected to 
inaease from $12,142 in 2000 to $14,346 by 2020, and $16,948 by 2040, again at 1982 
price levels. Although the BEA data projects the per capita income of the study area 
to exceed the State average, the data does not account for decreases in fish and 
wildlife resources assoaated with wetland losses. The prospects of income 
opportunities may decline in the rural areas experiencing continued depletion of 
natural resources. 

3.3.16.5.3. Future With CWPPRA Projects. To the extent that proposed plans can 
help to maintain resources and activities otherwise depleted due to wetland losses, 
projects could help to maintain personal incomes and social well-being 6f the area. 
Since many of the economic conditions of the area are unrelated to changes in 
wetland resources, a quantitative analysis of exactly how any particular project 
feature or combination of features is likely to impact personal income is problematic. 

3.3.16.6. INFRA!3TRUCTURE, TAX REVENUES, AND PUBTJC FACIL,ITIES AND 
SERVICES. 

3.3.16.6.1. Existinn Conditions. The unique drainage conditions of the area have 
required construction of an elaborate network of levees and pumps to protect the 
infrastructure in the coastal area. Tax revenues collected in the project area provide 
funds needed to construct and maintain flood protection systems, as well as to fund 



roads, bridges, fire and police protection, port facilities, and other necessary public 
facilities and services. 

The area's tax base is dependent on economic activity which includes oil and gas 
production, commercial and recreational fishing, and tourism. Smaller communities 
tend to be unincorporated, and are supported by various State, regional, or parish 
revenue authorities. The four largest sources of revenue for the State - the sales tax, 
the individual income tax, the general severance tax, and the gasoline tax - provide 
75 percent of total State revenues. The study area provided $535 million in State 
sales tax revenues in fiscal year 1993. The State also depends on severance tax 
revenues by mineral production. The study area provided $297 million of 
severance tax revenues in Fiscal Year 1993, representing 67 percent of total statewide 
collections. Each parish's contribution to both state sales tax and severance tax 
revenues is detailed in Table 13. 

TABLE 13 
1992 LOCAL AND STATE TAX REVENUES 

GENERATED BY PARISHES IN THE STUDY AREA 

Parish 

Local Revenues State Revenues 
Property Taxes Sales Taxes Severance Taxes Sales Taxes 

$ $ $ $ 

ASCENSION 
ASSUMPTION 
CALCASl EU 
CAMERON 
IBERIA 
JEFFERSON 
LAFOURCHE 
LIVINGSTON 
ORLEANS" 
PLAQUEMINES 
ST. BERNARD 
ST. CHARLES 
ST. JAMES 
ST. JOHN 
ST. MARTIN 
ST. MARY 
ST. TAMMANY 
TANGIPAHOA 
TERREBONNE 
VERMILION 

STUDY AREA TOTAL 692,785,000 
STATETOTAL 1 ,d 67,560.000 

1993 property tax data used for Orleans Parish only 
Sources: Louisiana Tax Commission, Louisiana Department of Revenue and Taxation, and local sales 
tax agencies 



Two major sources of local revenues are also depicted in the table. The economies 
and tax bases of fishing villages scattered throughout the coastal area depend on 
activities related to commercial and recreational fishing, hunting, and trapping. As 
reported by the Louisiana Tax Commission, the total assessment of all property in the 
project area for Fiscal Year 1992 was $8.3 billion, which represents 53 percent of the 
State total of $15.6 billion. This translated to a fair market value of property in the 
study area of approximately $72 billion, yielding parish and local taxes of $693 
million in 1992. Also shown in Table 13 are parish and local portions of sales tax 
collections which provided $779 million to governments in the study area in Fiscal 
Year 1993. 

Income taxes contribute significant revenues to both state and Federal governments, 
but these revenues are not reported directly at the parish level. An estimate of 
Louisiana personal income tax revenues based on average taxes paid in three-digit 
zip codes in the study area is $373.5 million for 1990. Estimates of Federal tax 
revenues generated by the study area in 1990 and 1991 are $3.3 billion and $3.6 
billion, respectively. Assuming that the study area provided at least half of the 
statewide gasoline tax revenues, they would have exceeded $186 million in Fiscal 
Year 1991. 

Considerable infrastructure investment and real estate assets exist in the parishes of 
the study area. The Twenty-Fifth Biennial Report of the Louisiana Tax Commission 
shows that approximately $67 billion'dollars of taxable real estate assets, personal 
property, and property of pubIic service corporations are contained in these parishes. 
In addition, tax exempt property amounts to another $5.5 billion, and investment in 
flood control, hurricane protection, navigation, and transportation infrastructure totals 
$32.6 billion, bringing a total of approximately $105 billion in property in the twenty 
parish study area. 

3.3.16.6.2. No-action. As the wetlands decline, private property and infrastructure 
will become more vulnerable to hurricane damage. In the near term, a further 
decline of the area's economic base and property values could cause continued 
deterioration of tax revenue, thereby reducing the ability of state and local 
governments to maintain public facilities and services. This would also hinder 
continued development of the State's fish and wildlife resources, the majority of 
which are currently located in the study area. 

3.3.16.6.3. Future With CWPPRA Proiects. Implementation of CWPPRA projects 
would help maintain a large portion of existing fisheries productivity and related 
employment opportunities, thereby contributing to the area tax base and public 
facilities and services. Effects would tend to be more significant for communities 
where commercial fishing and wildlife activities are a major source of employment 
and income. Although less sigxuficant, the tax base and public facilities in urbanized 
areas could also benefit by continued revenues at seafood markets and restaurants. 



Since indirect economic impacts would be felt throughout the economy, the effect of 
the loss of wetlands would be magnified beyond the direct economic impacts on 
fishing, wildlife, and property values. 

3.3.16.7. COMMUNITY COHESION. 

3.3.16.7.1. Existing: Conditions. Community cohesion generally refers to those forces 
which create a social bond within a community. It may be characterized through 
many forms, including religion, ethnic background, education, income, recreation, or 
other factors considered of mutual economic or social benefit. The availability of an 
abundant source of fish, shellfish, and wildlife, for both commercial and recreational 
purposes, has been important to a broad spectrum of groups throughout the coastal 
area. The history of the region has been heavily influenced by a wide variety of 
traditions ranging from those of native Americans, the earliest Spanish, French, and 
English settlers, African descendants, the French "Acadians" by way of Nova Scotia, 
and various other immigrants who have been drawn to U.S. port cities. The 
cooperative efforts of the citizens of local communities and regions within the project 
area during flood emergencies and hurricane evacuations have also contributed to the 
overall community cohesion of groups within the project area. 

3.3.16.7.2. No-action. Under the no-action scenario, mutual interests and economic 
viability of the communities along the coast could declin;. In many communities 
within the project area, the decline of the oil industry and resultant outmigration has 
reduced the number of families previously supporting schools, churches, and other 
social/cultural institutions that contribute to community cohesion. Commercial 
fishing and related businesses remain a major factor in many small villages. In 
extreme cases, some smaller communities are physically threatened by erosion 
directly or indirectly due to sigruficant increases in the risk of tidal and storm 
flooding. There is a general consensus within the larger community of coastal 
Louisiana that the current rate of land loss needs to be controlled. 

- 

3.3.16.7.3. Future With CWPPRA Proiects. To the extent marsh protection, creation, 
and restoration helps maintain commercial and recreational fish and wildlife 1 resources, flood protection, and other factors important to communities along the 
project area, the various alternatives under consideration would help maintain 

i community cohesion, particularly in small communities and in the rival areas. Plans 
1 and programs which protect the urbanized areas further inland will have positive 

impacts on community cohesion within the larger community as well. 

1 3.3.16.8. DISPLACEMENT OF PEOPLE AND BUSINESSES. 



3.3.16.8.1. Existing Conditions. People and businesses historically locate where 
resources are available to support them. Displacement occurs due to changing 
economic conditions, whether from depletion of natural resources, changing 
environmental conditions, or from changes in demand for a particular resource (e.g., 
conversion of fannland for use in residential development). Dving the 1980's, 
displacerrient of people and businesses occurred largely from the decline in oil 
activities and fluctuations in port activities. This resulted in a significant increase in 
outmigration. 

3.3.16.8.2. :No-action. The rate of outmigration of people and businesses is expected 
to decline as the area adjusts to changes in oil production and as port activities 
recover. However, the coastal area will begin to experience displacement of people, 
businesses, and farms as the impacts of land loss and subsidence continue apace. 
Drainage problems associated with land loss include changes in salinity levels 
affecting irrigation. 

Persons displaced by land loss could include those in communities south of the 
anticipated 2040 shoreline, communities immediately adjacent to the 2040 shoreline, 
and communities where road service would no longer appear feasible. Total direct 
displacement could be as much as 23,000 people based on the 1990 census. Other, 
possibly greater displacement may occur as a result of the disruption of economic 
activities, including oil and petro-chemical industries, ports, commercial and 
recreational fishing, and commercial sales and services which have developed as a 
result of these basic industries. Loss of jobs in commercial fishing, for instance, could 
be in the range of 50-80,000 persons if the entire industry eventually collapses. Table 
14 summarizes the estimated 1990 population of communities likely to experience 
population displacement by the year 2040 if no action is taken. 

TABLE 14 
ESTIMATED 1990 POPULATION OF COMMUNITIES WITH 

DIRECT POPULATION DISPLACEMENT BY 2040 
- 

Barataria 
Boudreau 
Chauvin 
Cocodrie 
Cypremont 
Delacroix 
Dulac 
Fourchon City 
Grand Isle 
Holly Beach 

1,160 
150 (est.) 

3,375 
500 (est.) 
150 (est.) 
150 (est.) 

3,273 
50 (est.) 

1,455 
150 (est.) 

Johnson Bayou 150 (est.) 
Lacornbe 6,523 
Lafie 1,507 
Leeville 175 (est.) 
Montegut 1,784 
Pilot Town 150 (est.) 
Point Barre 150 (est.) 
Theriot 150 (est.) 
Yscloskey 2,000 (est.) 
TOTAL 23,002 

Sources: U.S. Dept. of Commerce, Bureau of the Census, "1990 Census of Population and Housing, 
Louisiana" 1990 CPH-1-20; and USACE, NOD estimates of population in rural communities reported by 
the census as part of voting districts, but not reported as part of identifiable communities. 



3.3.16.8.3. Future With CWPPRA Roiects. The CWPPRA projects will create jobs 
and stimulate the economy in the coastal parishes while simultaneously protecting 
the natural resources upon which many of the local economies depend. The projects 
as a whole will decrease the rate of displacement through its positive impacts on the 
fishery economy and its related infrastructure. On a smaller scale, some parts of the 
fishery economy and individual fishermen may be negatively impacted as certain fish 
and shellfish producing areas are displaced seaward. Some fishermen may have to 
travel further to land their catch, and as a result could relocate their operational base 
as well as their place of residence. 

3.3.16.9. DESIRABLE COIMMuMTY AND REGIONAL GROWTH. 

3.3.16.9.1. Existinn - Conditions. Historically, some of the activities which have driven 
regional and community growth have centered around oil and gas production, 
tourism, port operations, and fishing and hunting. Development of the area's energy 
resources during the 1950's and 1960's was instrumental in the expansion of 
industrial growth in surrounding communities. More recently, saltwater sport fishing 
has become an important stimulus to local and regional economies. In the last thirty 
years this activity has gained in popularity due to the advancements in affordable 
and reliable power sources for small boats and the advent of fiberglass boat hulls. 
As discussed in recreation opportunities, some estimate that recreational fishing has 
an annual economic impact of nearly one billion dollars. 

Community and regional growth would not have been possible without construction 
of an extensive network of levees and floodgates _along the Mississippi River for flood 
protection and maintenance dredging of the river sufficient to accommodate deep 
draft navigation and waterborne commerce as far up river as New Orleans and Baton 
Rouge. Numerous lesser flood control, hurricane protection, and navigation projects 
have also been developed in response to public officials seeking support for 
continued desirable community and regional growth. The population, employment, 
and income developments discussed in previous sections are reflections of thes'e past 
growth trends. 

3.3.16.9.2. No-action. While public officials and other community leaders express 
many different views regarding future needs and opportunities for community and 
regional growth, all seem to indicate that desirable community and regional growth 
will depend, in part, on maintaining an adequate level of flood and hunicane 
protection. Future growth in the project area will depend on local and regional 
commitment to develop natural and human resources in the area. The socioeconomic 
projections referred to previously indicate that population and employment growth in 
the coastal region is not expected to reach National growth rates, indicating that a 
certain amount of outmigration is expected to continue. 



3.3.16.9.3. Future With CWPPRA Proiects. To the extent that the CWPPRA projects 
help to maintain employment and income stability sufficient to support the tax base 
and public facilities and services of the various communities of the region, projects 
would ultimately benefit community and regional growth. 

3.3.16.10. NOISE. 

3.3.16.10.1. Existinn - Conditions. Noise is essentially sound without value, intrusive, 
or otherwise objectionable. General standards for measuring noise have been 
developed and quantified by the U.S. Department of Housing and Urban 
Development (HUD). Average weighted sound levels are expressed in decibels (dbl). 
HUD has estimated that noise levels which are greater that 65 Ldn (noise level, 
day/night) are "normally unacceptable". It has estimated that any level greater than 
75 Ldn is unacceptable without adequate protection. The U.S. Occupational Safety 
and Health Administration (OSHA) requires employers to assist their employees in 
protecting themselves against the effects of unacceptable noise levels. OSHA 
standards apply within areas where future projects might develop. Since the coastal 
wetlands are largely unpopulated, threats to human health in areas where projects 
might develop seems unlikely. 

3.3.16.10.2. No-action. No significant adverse impacts from noise are anticipated. 

3.3.16.10.3. Future With CWPPRA Proiects. No significant adverse impacts from 
noise are anticipated due to the remote location of most project sites. Construction 
activities associated with project alternatives would be subject to OSHA regulations 
and any related State and locd health standards. 

3.3.16.1 1. AESTHETICS 

3.3.16.11.1. Existinn Conditions. Aesthetic characteristics of the 20-parish project area 
include the unique historical structures and urban and rural landscapes that reflect 
the lifestyles and traditions of different groups within communities along the coast; 
the vast expanse of wetlands largely unpopulated except by a wide variety of birds 
and other wildlife; the winding bends of the Mississippi River; and the extensive 
network of other rivers, bayous, canals, lakes, and bays which lead to the barrier 
islands and Gulf of Mexico. 

3.3.16.11.2. No-action. Much of the wetlands and its resources considered 
aesthetically pleasing will continue to be adversely impacted by destructive natural 
forces such as subsidence and erosion. If the pattern of land loss continues and 
causes a growing threat to developments further inland, the cost of maintaining 
resources with aesthetic value which could not easily be moved further inland would 



tend to increase. As the cost of protection or relocating becomes prohibitive, the 
value of those aesthetic resources would tend to decline or be lost. An example of 
this impact might be the loss of the aesthetic qualities of an historic residence which 
could no longer be maintained due to the cost of protection against storm damages. 

3.3.16.11.3. Future With CWPPRA Proiects. The CWPPRA could help maintain the 
current level of aesthetic values of the coastal region in Louisiana to the degree that 
the projects help in maintaining the aesthetic qualities of the beaches, wildlife refuges, 
parks and recreational facilities, historic residences, commercial developments, and 
other properties within the study area. 

3.4. CUMULATIVE IMPACTS OF ALTERNATIVES 

3.4.1. Introduction. In contrast to the typical projects and plans that Ems are 
written for, the Restoration Plan will not add to the curnulative adverse effect that 
human development has had on the natural environment. Rather the plan seeks to 
halt and reverse many of the cumulative effects that have occurred from human 
activities, but this cannot be accomplished without affecting established 
infrastructure. 

The Restoration Man will contribute to the curnulative beneficial effects of coastal 
wetlands restoration efforts that have previously been constructed and are being 
constructed under separate Federal authority and by State, local, and private 
interests. Nearly all of the projects that make up the State's Coastal Wetlands 
Conservation and Restoration Program are included in the Restoration Plan. 

The Restoration Plan is composed of a multitude of individual projects. These 
projects may interact with or be dependent upon other projects, offer substitute 
approaches to restoring a specific area, or they may be independent of other pfojects. 
As stated earlier in this report, many of these projects are very conceptual and in 
some cases, are no more than a statement that something is needed in a certain area. 
Pr- cost and benefit data have been developed for some projects in an 
attempt to satisfy the language of the CWPPRA; that projects in the Restoration Plan 
be ranked according to their cost-effectiveness at creating, restoring, protecting, and 
enhancing wetlands. Unfortunately there was not the time or manpower available to 
develop costs and benefits for all projects in the plan. Preliminary cost and benefit 
information have been developed for most short-term critical and supporting projects. 
Descriptions of the projects included in the Restoration Man are summarized in the 
basin summary chapters of the main report and discussed in more detail in the 
appendices. At this point in the development of the plan we know that the proposed 
projects far exceed the funds available through the CWPPRA. Which projects will 



ultimately be funded and constructed is unknown. It is therefore, very difficult to 
discuss the overall effects of the Restoration Plan. The implementation of all projects 
in any basin is highly unlikely. The effects of projects, either individually or in 
groups, will be addressed in specific NEPA documentation for those projects before 
they are constructed. 

Project proposals were divided into several categories; short-term and long-term 
projects considered critical to the restoration of the basin, short-tenn supporting 
projects capable of being implemented within five years, and long-term supporting 
projects th-at would take longer to implement or lacked sufficient detail for 
evaluation. Supporting projects contribute to the restoration of a basin but are not 
critical to the overall success of the restoration effort. Additionally some 
demonstration projects were proposed to test new technologies or research unknown 
aspects of marsh restoration. Basin teams considered various strategies for each 
hydrologic basin and chose projects critical to restoration of each basin. Critical 
projects were chosen for their ability to achieve the key objectives developed for each 
basin. 

The eventual effects of basin plans will essentially be a compilation of the effects of 
the various projects that are constructed. The general effects of various projects types 
have already been discussed. The following sections include a general overview of 
the restoration plans developed for each of the hydrologic basins. Each basin section 
includes a table showing how many projects of each type are proposed. These tables 
are meant to give the reader an indication of the approach that will be taken towards 
restoration of each basin, based on the types of projects proposed. Refer to the basin 
summaries of the main report and its appendices for additional information about 
individual projects. 

3.4.2. Pontchartrain Basin. 

The plan selected for the Pontchartrain Basin includes incorporation of the previously 
authorized Bonnet Carr4 Freshwater Diversion project and implementation of bank 
stabilization and marsh creation along the Mississippi River Gulf Outlet as short-term 
critical projects. Also included in the critical, short-tenn portion of the plan are 
projects to preserve the land bridges between Lakes Borgne and Pontchartrain and 
between Lakes Maurepas and Pontchartrain through shoreline stabilization and 
hydrologic restoration. Other critical areas would be preserved through shoreline 
stabilization, hydrologic restoration, and marsh creation. A large number of other 
projects, mainly in the categories of shoreline stabilization and hydrologic restoration, 
are designated as supporting projects. Several small freshwater diversion projects are 
proposed in the long-term critical phase of the plan. Long-term projects awaiting 
studies to develop new and more cost effective technologies include creation of new 



barrier islands along the outer marsh fringe and introduction of large quantities of 
sediment into the basin upper and lower basin areas. 

One-hundred and twenty projects have been proposed for the Pontchartrain Basin. 
Of these, 45 have been eliminated or deferred because they were either the same as 
another project;they would not benefit wetlands, their benefits could be 
accomplished by a less costly strategy, or there was simply not enough known about 
their potential costs and benefits. The 75 projects that comprise the basin restoration 
plan are classified as shown in Table 15. 

Table 15 
Number of Projects Proposed for the Pontchartrain Basin 

by Project Type and Designation 

Project Type 

Marsh Management (MM) 

Hydrologic Restomtion (HR) 

Hydro. Mgmt. of Impoundments (HM) 

Sediment Diversion (SD) 

Freshwater Diversion (FD) 

Outfall Management (OM) 

Marsh Creat w/ Dredged Material (MC) 

Barrier Island Restoration (BI) 

Shoreline Prot w/ Structures (SP) 

Vegetative Plantings (VP) 

Sediment Trapping (ST) 

Combination FDIHR 

Combination SPIMC 
- - 

Combination OMlMC 

Combination HWMC 

TOTAL 

Critical 
Short-term 

1 

5 

2 

1 

1 

2 

13 

1 

1 

27 

Critical 
Long-term 

1 

5 

1 

1 

8 

Project ---- 
Supporting 
Short-term 

3 

3 

9 

4 

1 

1 

21 

Designation 

Supporting 
Long-term 

8 

1 

2 

1 

1 

13 

Demo 

1 

1 

1 

6 

----------- --. 
TOTAL 

1 

17 

3 

1 

.-, 



3.4.3. Breton Sound Basin. 

This basin contains a series of somewhat parallel abandoned distributary ridges 
separated by brackish and saline marshes, interspersed with numerous lakes, ponds, 
and lagoons. The marshes of the upper basin will benefit substantially from the 
recently constructed Caernarvon Freshwater Diversion project. Management of the 
outfall from existing freshwater diversions and the enhancement of over-bank flow 
from the Mississippi River below the terminus of the Mississippi River levee system 
form the basis of the basin restoration plan. Additionally, large scale hydrologic 
restoration projects are proposed to help reduce tidal flows. Eighteen projects were 
proposed for the basin. Five of the projects are not included in the plan because they 
were either not appropriate, not implementable, or duplicated another project. The 
remaining 14 projects are categorized as shown in Table 16. 

Table 16 
Number of Projects Proposed for the Breton Sound Basin 

by Project Type and Designation 

3.4.4. Mississippi River Delta Basin. 

Prqect Type 

Hydrologic Restoration (HR) 

Sediment Diversion (SD) 

Outfall Management (OM) 

Shoreline Prot w/ Swctures (SP) 

Planning for the Mississippi River Delta Basin concentrated on beneficial use of the 
tremendous volume of sediment transported by the Mississippi River w u e  
recognizing that the needs of the entire coast of Louisiana are linked to the sediments 
in the river. The plan selected for the basin involves large-scale uncontrolled 
diversion of the Mississippi River to distribute the majority of the river's sediment 
load into a shallow estuary (either the Barataria or Breton Sound Basin) for creation 
of a new delta while maintaining deep draft navigation in the river. This action 
would require a significant amount of study to determine its feasibility. Also, an 
orderly deterioration and retreat of the existing delta would have to be provided for. 
Acknowledging that this effort would take considerable time to implement, 
supporting projects are included in the basin plan to prevent further deterioration of 
the existing delta in the near term. The supporting projects would enhance wetland 
development in the existing delta and actively counter the impacts of encroaching 

Project Designation 

1 

------------------------------. 
Supporting 
Long-term 

2 

1 

1 

4 

Demo 

1 

-- --------- 
Critical 

Short-term 

1 

Barrier Island (BI) 

TOTAL 1 

TOTAL 

3 

3 

5 - 
1 

------- 
Critical 

Long-term 

1 

1 

----- 
Supporting 
Short-term 

1 

1 

4 

----- 
---- 

6 



marine processes following diversion of the river. The projects proposed for the 
basin are categorized as shown in Table 17. 

Table 17 
Number of Projects Proposed for the Mississippi River Delta Basin 

by Project Type and Designation 

This project is for uncontrolled diversion of the Mississippi River 

Project Type 

Hydrologic Restoration (HR) 

Sediment Diversion (SD) 

3.45. Barataria Bas in  

The selected plan for the Barataria Basin is somewhat complex compared to the other 
basins. The plan would make use of nearly a l l  types of proposed projects but 
concentrate efforts towards a combined sediment and freshwater diversion with 
hydrologic restoration component and a barrier island restoration component. One- 
hundred and nine were proposed for the basin. Thirty-six projects have been 
eliminated from the plan mainly because they were duplicates of other projects. The 
numbers of projects remaining in the plan in each category are shown in Table 18. 

Project Designation 

Table 18 
Number of Projects Proposed for the Barataria Basin 

by Project Type and Designation 

Crif cal 
Short-term 

1 

Marsh Creation with Dredged Material (MC) 

Vegetative Plantings (VP) 

Sediment Trapping (ST) 

TOTAL 

Critical 
Long-term 

1' 

2 

Prqect Type 

Marsh Management (MM) 

Hvdrdwic Restoration (HR) 

4 

1 

1 

1 

Hydro. Man. of Impoundments (HM) 

Sediment Diversion (SD) 

Freshwater Diversion (FD) 

Outfall Management (OM) 

Marsh Creat. wlDredged Mat (MC) 

Banier Island Restoration (BI) 

Shoreline Prot wBtruchrres (SP) 

TOTAL 

------------------------------r--------------------. 

Supporting 
Short-term 

3 -- 

Project Designation 

1 

Critical 
Short-term 

1 

1 

2 

4 

8 

Supporting 
Long-term 

1 

1 

2 

1 

1 

7 

TOTAL 

1 

6 

Critical 
Long-term 

2 

6 

9 

5 

22 

---------------------------------------------------------. 
Supporting 
Short-term 

1 

7 

1 

1 

3 

4 

8 

25 

2 

9 

14 

TOTAL 

1 

13 

Supporting 
Long-term 

3 

Demo 

1 

1 

2 

4 

-Fl 
10 

19 

(731 



3.4.6. Terrebonne Basin. 

The Terrebonne Basin has been divided into four subbasins. Restoration of the 
Tirnbalier Subbasin involves barrier island restoration and hydrologic restoration 
along the alignment of a proposed hurricane levee system. In the Penchant Subbasin, 
freshwater, sediment, and nutrients from the Atchafalaya River would be used in 
concert with a system of hydrologic restoration projects. Lowering chronically high 
water levels of the Verret Subbasin through a large-scale water level management 
project is proposed. In the last two basins, the plan must be implemented in concert 
with appropriate flood protection measures. The Fields Subbasin is relatively small 
and healthy. Any problems that would develop in this basin would likely be 
addressed through marsh management or hydrologic restoration. 

Ninety-eight projects have been proposed for the basin. Of those, 27 were dropped 
from the plan because they were either not implementable, they duplicated other 
projects, or they have already been implemented. The projects currently proposed for 
the Terrebonne Basin are categorized as shown in Table 19. 

Table 19 
Number of Projects Proposed for the Terrebonne Basin 

by Project Type and Designation 

3.47. Atchafalaya Basin. 

Project Type 

Marsh Management (MM) 

Hydrologic Restoration (HR) 

Sediment Diversion (SO) 

Freshwater Diversion (FD) 

Marsh Creat w1Dredged Mat. (MC) 

Banier Island Restoration (BI) 

Shoreline Prot w ~ c t u r e s  (SP) 

Vegetative Plantings (VP) 

Sediment Trapping (ST) 

Combination M M R  

Combination FDIHR 

Combination SPIMC 

Similar to the Mississippi River Delta Basin, restoration planning efforts for the 
Atchafalaya Basin concentrated on maximking the beneficial use of river-borne 
sediments. The Atchafalaya Basin is the only basin where significant growth of new 

Project Designation 

Critical 
Short-term 

2 

12 

1 

9 

1 

3 

1 

Combination HWMC 1 

TOTAL 30 

Supporting 
Long-term 

1 

2 

1 

5 

1 

10 

Critical 
Long-term 

2 

2 

1 

1 

1 

7 

f i  
---------------------------------------------------------. 

Suppolting 
Short-term 

3 

1 

1 

3 

1 

2 

2 

1 

1 

15 

Demo 

2 

1 

3 

1 

2 

TOTAL 

6 

19 

5 

1 -. 



wetlands has occurred in recent years and also because its existing wetlands are 
relatively stable. Opportunities to maximize the beneficial use of sediments include 
manipulation of the river's flow between its two main outlets and its two active 
deltas and marsh creation with dredged material. Table 20 shows the distribution of 
project types and categories proposed for the basin. 

Table 20 
Number of Projects Proposed for the Atchafalaya Basin 

by Project Type and Designation 

3.4.8. TecheNennilion Basin. 

Project Type 

Sediment Diversion (SD) 

Marsh Creation with Dredged Material (MC) 

Shoreline Protection with Structures (SP) 

Combination SDMC 

TOTAL 

The restoration plan for the Teche/Vermilion Basin is composed mainly of shoreline 
protection projects along with hydrologic restoration. A long-term strategy for this 
basin involves the capture of annual spring-time inputs (fresh water and sediment) 
from the adjacent Atchafalaya River; however, projects have not yet been developed 
to support this strategy. Twenty-seven projects have been proposed for the basin, of 
which none have been eliminated. The projects proposed for the basin are 
categorized as shown in Table 21. Three areas within the basin have been identified 
as having critical wetland loss problems. The best method for addressing the 
problems are not known at this time, but the basin plan calls for development of 
projects to deal with the problems. Efforts to address the three critical areas are 
listed in the table under the category of "unknown". 

Project Designation ---------- 
critical 

Short-term 

2 

2 

Critical 
Long-tern 

1 

1 

TOTAL 

3 

1 

1 

4 

-------------------------------------. 
Supporting 
Short-term 

1 

1 

1 

3 

Supporting 
Long-term 

2 

1 



Table 21 
Number of Projects Proposed for the TecheNermilion Basin 

by Project Type and Designation 

Project Type 

Hydrologic Restoration (HR) 

Fleshwater Diversion (FD) 

Shoreline Prot w/ Structures (SP) 

Vegetative ?hntings (VP) 

Sediment Trapping (ST) 

3.49. Mermentau Basin 

- 

~roject~~esi~nat ion 

Combination SP/HR 

Combination SPISTNP 

Unknown 

TOTAL 

Two distinct subbasins make up the Mermentau Basin; the Lakes Subbasin in the 
north and the Chenier Subbasin in the south. The most critical wetland problem in 
the Lakes Subbasin is excessively high water levels. The restoration plan for the 
basin includes large scale measures to improve freshwater discharge from the Lakes 
Subbasin. These structures would also provide fresh water to relieve saltwater stress 
on interior wetlands of the Chenier Subbasin. Treatment of critical areas of loss with 
hydrologic restoration and shoreline protection projects is also proposed. Fifty-one 
projects are proposed for the baqin. No projects have been eliminated. The numbers 
of project by type and category are shown in Table 22. 

1 

1 

1 

Table 22 
Number of Projects Proposed for the Mermentau Basin 

by Project Type and Designation - 

Critical 
Short-term 

5 

3 

11 

2 

TOTAL 

2 

Supporting 
Long-term 

-------------------------------------------------------. 

4 

Project Type 

Marsh Management (MM) 

Hydrologic Restoration (HR) 

Freshwater Diversion (FD) 

Marsh Creat w/ Dredged Material (MC) 

Shoreline Prot wl Structures (SP) 

Vegetative Phntings (VP) 

Terracing (T) 

Combination SPlHR 

TOTAL 

Demo 
Critical 

Long-term 

2 

6 

1 

Supporting 
Short-term 

1 

8 

Project Designation 

2 

1 

3 

1 

TOTAL 

2 

10 

8 

3 

Critical 
Shott-term 

7 

------------------------------------------------------. 
Supporting 
Short-term 

1 

7 

3 

20 

2 

1 

1 

Critical 
Long-term 

7 35 

Supporting 
Long-term 

1 

3 

1 

2 

0 

Demo 

7 
El 



3.410. CalcasieuJSabine Basin.. 

The restoration plan for the Calcasieu/Sabine Basin provides for protection of 
wetlands by a perimeter protection plan which would protect the interior wetlands 
from the gross hydrologic alterations of the basin. Projects that target specific areas 
of interior wetlands will be used to enhance and restore deteriorated wetlands. 
Eroding shorelines of Sabine Lake, Calcasieu Lake, and the Gulf of Mexico would be 
protected from further erosion and hydrologic restoration would be used to maximize 
freshwater and sediment input and limit saltwater intrusion into interior wetlands. 

One-hundred and twenty-seven projects were considered for the basin. Twenty-six 
projects were eliminated from the plan, mainly because they were essentially 
duplicates of other projects. Three of the projects eliminated made up one of the 
strategies considered for the basin which consisted of three locks to reduce tidal 
flows in the main channels that allow saltwater to enter the basin: the Sabine River, 
the GIWW (west of Calcasieu Lake), and the Calcasieu River. One-hundred and one 
projects remain on the basin's restoration plan. No demonstration or critical long- 
term projects are proposed. The projects are categorized as shown in Table- 23. 

Table 23 
Number of Projects Proposed for the CalcasieuJSabine Basin 

by Project Type and Designation 

Project Type 

Marsh Management (MM) 

Hydrologic Restoration (HR) 

Freshwater Diversion (FD) 

Marsh Creation with Dredged Material (MC) 

Shoreline Protection with Structures (SP) 

Vegetative Plantings (VP) 

sediment Trapping (ST) 

Terracing (T) 

Combination FDRlR 

Combination HRIMM 

Combination MC/HR 

Combination SPRlR 

TOTAL 

Project Designation 

Critical 
Shon-term 

2 

18 

1 

8 

1 

1 

1 

1 

33 

Critical 
Long-tern 

, 

0 

TOTAL 

11 

38 

7 

4 

------------------------------------------------. 
Supporting 
Short-term 

6 

15 

5 

3 

11 

Supporting 
Long-term 

3 

5 

1 

1 

4 

3 

5 

1 

49 

1 

3 

1 

19 

1 Bs y] 



Approximately 433 projects are included in the Restoration Plan at the present time. 
The number is an approximation because some projects may duplicate other projects, 
some projects could be separated into several smaller projects, and some small 
projects could be combined into a larger, more comprehensive project. The number 
of projects of each type are displayed in Table 24. The table offers a somewhat 
oversimplified view of the Restoration Plan and is intended only to show the relative 
numbers of projects proposed for the plan. Please refer to the basin s m a r y  
chapters of the main report and to the basin appendices for detailed information on 
individui projects. 

Table 24 
Total Number of Projects Proposed for the Restoration Plan 

by Project Type 

Project Type 
Number of Projects Percent 

Proposed of Total 

Marsh Management (MM) 
Hydrologic Restoration (HR) 
Hydrologic Management of Impoundments (HM) 
Sediment Diversion (SD) 
Freshwater Diversion (FD) 
Outfall Management (OM) 
Marsh Creation with Dredged Material (MC) 
Barrier Island Restoration (BI) 
Shoreline Erosion Control with Structures (SP) 
Vegetative Plantings (VP) 
Terracing (T) 
Sediment Trapping (ST) 
Herbivore Control (HC) 
Combination MMMR 
Combination HWFD 
Combination HRIMC 
Combination HWSP 
Combination SDIMC 
Combination MCISP 
Combination OMIMC 
Combination HMIMC 
Combination SPNPIST 
Unknown 
Total 

3.5. COMMITMENTS OF RESOURCES. 

Section 102(C)V. of the National Environmental Policy Act requires that 
Environmental Impact Statements disclose any irretrievable and irreversible 



commitments of resources expected from implementation of a proposed action. This 
language is probably more pertinent for projects that would cause a detrimental 
effect to the environment. In the case of the CWPPRA, public funds will be 
expended on a large number of projects that vary in their degree and ease of 
reversibility. Most likely, public funds would not be retrievable in the sense that 
project features (structures) would not be marketable to the private sector. 

Most of the projects that are proposed for the CWPPRA are reversible. Strudxnes 
built for freshwater diversion, marsh management, hydrologic restoration, outfall 
management, shoreline erosion control, and sediment trapping could normally be 
removed or rendered inoperable for less cost than for project construction. The 
effects of these projects on the environment will also, for the most part, be reversible. 
This is important because there is always the unlikely case where a project may cause 
unanticipated adverse effects that outweigh benefits. In such case, a change or 
modification in project operation would likely be initiated rather than termination of 
the project. Other projects like marsh creation with dredged material, barrier island 
restoration, and terracing would be much more costly and difficult to reverse but the 
odds of constructing one of these projects that does not produce net environmental 
benefits is highly unlikely. Large-scale sediment diversion projects from the 
Mississippi River would require a commitment of resources that would not easily be 
reversible. Although such diversions may be relatively easy to close off and render 
inoperable during periods of low river flow, they wodd be not be closable during 
high water and flood stages. Upon closure, conditions and resources of the project 
area would begin reverting back to pre-project conditions. 

3.6. MONITORING OF IMPLEMENTED PROJECTS. 

Section 303(b) of the CWPPRA requires monitoring of implemented projects to 
evaluate the effectiveness of each project in achieving long-term solutions to arresting 
coastal wetlands loss. A scientific evaluation of the effectiveness of projects in 
creating, restoring protecting, and enhancing coastal wetlands is also required by the 
act. 

Procedures for monitoring CWPPRA projects were developed by a work group 
composed of Task Force agency representatives. The Louisiana Department of 
Natural Resources will be responsible for managing the monitoring program. 
Procedures for determining variables to be monitored, standardizing monitoring 
procedures, and reporting of data have been tentatively determined. Refer to the 

j Monitoring and Evaluation Section of the main report for a detailed description of the 

1 monitoring program. 
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NAME 

Richard Boe 
USACE, New Orleans District, Planning 
Division, Environmental Analysis Branch 

Robert Bosenberg 
USACE, New Orleans District, Planning 
Division, Environmental Analysis Branch 

Joan Exnieios 
USACE, New Orleans District, Planning 
Division, Environmental Analysis Branch 

Robert Lacy 
USACE, New Orleans District, Planning 
Division, Economics and Social Analysis 
Branch 

Lisa Leonard 
USACE, New Orleans District, Planning 
Division, Economics and Social Analysis 
Branch 

Dave Carney 
USACE, New Orleans District, Planning 
Division, Environmental Analysis Branch 

EXPERTISE 

Estuarine Fishery 
Biology 

Regulatory Functions 
Management, Biology 

Historic Archeology 

Economics 

Economics 

Wildlie Biology 

RESPONSIBILITY 

EIS Coordinator, Major 
Author 

Marsh Management, 
Description and Effects 

Cultural Resources 

Socioeconomic Items 

Socioeconomic Items 

Review and Comment 



5. PUBLIC INVOLVEMENT, REVIEW, AND CONSULTATION 

5.1. PUBLIC INVOLVEMENT PROGRAM AND STUDY HISTORY. 

The background for this study actually began before passage of the CWPPRA with 
the Louisiana Comprehensive Coastal Wetlands Study. That study, which proceeded 
to the end of the reconnaissance phase, set the stage for many of concepts embraced 
by the CWPPRA Restoration Plan. The Comprehensive Study, funded through 
regular USACE authorities, proposed the use of a non-standard benefit-cost ratio to 
be used to prioritize projects similar to that used for prioritizing CWPPRA projects. 
Also, the Comprehensive Study involved all of the same agencies involved with 
implementation of the CWPPRA Restoration Plan. 

To assist in implementing the requirements of the CWPPRA, the Task Force 
established the Technical Committee and the Manning and Evaluation Subcommittee. 
Each of these bodies contains the same representation as the Task Forceone 
representative from each of the five Federal agencies and one from the State. The 
Planning and Evaluation Subcommittee is responsible for the actual plannhg of 
projects and preparation of this Restoration Plan, as well as the other details involved 
in the CWPPRA process (such as development of schedules, budgets, etc.); the 
subcommittee lays the groundwork for a l l  decisions which will ultimately be made 
by the Task Force, and makes recommendations to the Technical Committee. The 
Technical Committee reviews all materials prepared by the subcommittee, making 
revisions as it deems appropriate. The Technical Committee then makes 
recommendations to the Task Force. The Technical Committee operates at an 
intermediate level between the planning details considered by the subcommittee and 
the policy matters dealt with by the Task Force, and often serves to formalize 
procedures or formulate policy for the Task Force. 

The Planning and Evaluation Subcommittee established several working groups to 
assist in evaluating projects for priority project lists and the Restoration Man. The 
Environmental Work Group was charged with estimating the benefits (in terms of 
wetlands created, protected, enhanced, or restored) associated with various projects. 
The ~ngineering Work Group reviewed project cost estimates for consistency. The 
Economic Work Group performed the economic analysis which permitted comparison 
of projects on the basis of their cost effectiveness. The Monitoring Work Group 
established a standard procedure for monitoring of CWPPRA projects and developed 
a monitoring cost estimating procedure based on project type. 

The Planning and Evaluation Subcommittee also established a basin team for each of 
the nine hydrologic basins in the coastal area. The nucleus of each team consisted of 
representatives of the five Federal Task Force agencies and the State, and it was these 
six members who voted on team recommendations. However, team meetings 



frequently involved additional agency representatives, scientific advisors, consultants, 
and local interests. The basin teams helped crystallize the comprehensive restoration 
plans for the basins. They also serve as the first level of screening for proposed 
priority project list projects. 

One of the earliest Task Force efforts at public participation was the establishment of 
the Citizen Participation Group (CPG) by the Task Force to coordinate the 
preparation of the First Priority Project List with the interested public. The stated 
purpose of the CPG is to maintain consistent public review and input into the plans 
and projects being considered by the Task Force and to assist and participate in the 
public involvement program. The CPG is composed of organizations that represent 
the interests of the environmental community, oil and gas industry, agriculture, 
commercial fishing, recreational fishing, navigation, landowners, and public advocacy 
groups, all of which are active in Louisiana. The CPG meets at its own discretion, 
but many times meets in conjunction with other CWPPRA committees and work 
groups. The membership of the CPG is shown below. 

Membership of the Citizen Participation Group 

Gulf Coast Conservation Association 
Gulf Intracoastal Canal Association 
Louisiana Association of Soil and Water 

Conservation Districts 
Louisiana League of Women Voters . 
Louisiana Oyster Growers and Dealers 

Association 
New Orleans Steamship Association 
Police Jury Association of Louisiana 
Organization of Louisiana m is her men 

Coalition to Restore Coastal Louisiana 
Lake Pontchartrain Basin Foundation 
Louisiana Farm Bureau Federation, Inc 
Louisiana Landowners A d t i o n  
Louisiana Nature Conservancy 
Louisiana Wildlife Federation, Inc. 
Midcontinent Oil and Gas Association 
Oil and Gas Task Force (Regional Economic 

Development Council) 
Ex Officio Member US. Senator John Breaux 

While the agencies represented by the Task Force possess a tremendous amount of 
expertise regarding Louisiana's coastal wetlands problems, the Planning and 
Evaluation Subcommittee was concerned that there was no mechanism for 
incorporating into the process a very valuable resource: the State's scientific and 
academic community. The subcommittee therefore retained the services of a scientific 
advisor, who selected a team of scientists to work with the basin teams in the 
preparation of the 2nd Priority Project List. A team of scientists from Louisiana 
universities was later retained to review the comprehensive Restoration Plan. 

Even with its widespread membership, the Citizen Participation Group cannot 
represent all of the diverse interests affected by Louisiana's coastal wetlands. The 
CWPPRA public involvement program provided an opportunity for all interested 
parties to express their concerns and opinions and to submit their ideas concerning 
the problems facing Louisiana's wetlands. 



The first step in the program comprised two series of scoping meetings held by the 
Task Force in October and November 1991-one series for coastal zone parish officials 
and another series for the general public. The purpose of these scoping meetings was 
to identify wetland loss problems throughout the coastal zone and potential solutions 
to those problems. Literally hundreds of ideas were submitted to the Task Force 
through the scoping meetings. Exhibit 2 of the main report is a compendium of 
those proposals. All of the ideas presented in those meetings have been evaluated 
during the planning process; most of them have been incorporated into the 
Restoration Plan. The schedule of scoping meetings was as follows. 

Parish Scoping Meetings (for parish officials) 

October 8,1991 Crowley, La. Calcasieu, Cameron, Iberia, and Vermilion Parishes 
October 16,1991 New Orleans, La. Jefferson, Orleans, Plaquemines, St. Bernard, and St. 

Charles Parishes 
October 16,1991 New Orleans, La. Livingston, St. James, St. John the Baptist, St. Tammany, 

and Tangipahoa Parishes 
October 17,1991 Thibodaux, La. Ascension, Assumption, Lafourche, St. hktin, St. Mary, 

and Terrebonne Parish 

Public Scoping Meetings 

October 21,1991 Lake Charles, La. 
October 22,1991 Abbeville, La. 
October 24,1991 Houma, La. 
October 28,1991 Mandeville, La. 
November 6,1991 Belle Chasse, La. 
November 7, 1991 New Orleans, La. 

The public involvement program continued with a series of public meetings held in 
June 1992. At these meetings, the conceptual plans which had been developed for 
the basins were presented to the public along with the candidate projects for the 2nd 
Priority Roject List. These meetings provided the first opportunity for review _of the 
conceptual plans. Public meetings were held as shown below. 

Public Meetings for 2nd Priority Project List 
and Conceptual Basin Restoration Plans 

Date Location Hydrologic Basins 

June 16,1992 Morgan City, La. Atchafalaya, Teche/Vennilion 
June 18,1992 Belle Chasse, La. Barataria, Breton Sound, Mississippi River Delta 
June 23,1992 Houma Te~ebonne 
June 25,1992 Lake Charles Mermentau, Calcasieu/Sabine 
June 30,1992 New Orleans Pontchartrain 



The October-November 1991 scoping meetings were the first stage in the process of 
plan formulation, the process by which the Task Force agencies identified coastal 
wetlands problems and developed solutions to those problems. The process 
continued with a series of basin plan formulation meetings, which began in February 
1992 and ran through May 1992. These were not formal public meetings but they 
were attended by representatives of the Task Force agencies, members of the 
scientific community, representatives of the Citizen Participation Group, private 
consultants, parish officials, and members of the general public. These were very 
intense planning sessions, consisting of four three-day meetings with a two-day 
follow-up for each. Each set of meetings began with a description of the geologic 
and geom&phi~ features of the basins being considered, as well as the hydrology. 
Further background involved descriptions of vegetative types. Projections for the 
future of each basin were presented. Finally, the coastal wetlands problems and their 
causes were discussed in detail, and strategies were developed for dealing with those 
problems on a basin-by-basin basis. These strategies were molded into conceptual 
plans, plans which would serve as a guide in selecting and evaluating projects both 
for Priority Project Lists and for the Restoration Plan. Consistency with these 
conceptual plans became an important criterion by which projects were judged. 
During these meetings, many of the ideas submitted in the 1991 scoping meetings 
were integrated into the conceptual plans. The basin teams refined the conceptual 
plans over the next year to produce the comprehensive restoration plan presented in 
this report. Everyone present at the basin plan formulation meetings had the 
opportunity to participate in the process which ultimately led to development of the 
restoration plan. The meetings followed the schedule below. 

Basin Plan Formulation Meetings 

Date Location Hydrologic Basins 

February 44,1992 
February 12-13,1992 
March 17-19,1992 
March 2526,1992 
April 7-9, 1992 
April 15-16,1992 
April 28-30,1992 
May 6-7,1992 

Baton Rouge, La. 
New Orleans, La. 
St. Francisville, La. 
New Orleans, La. 
Baton Rouge, La. 
New Orleans, La. 
Abbevile, La. 
New Orleans, La. 

Pontchartrain 
(follow-up) 
Barataria, Breton Sound, Mississippi River Delta 
(follow-up) 
Terrebonne, Atchafaiaya, Teche/Vermilion 
(follow-up) 
Mermentau, Calcasieu/Sabine 
(follow-up) 

The public involvement program continued with a series of public meetings held in 
June 1992. At these meetings, conceptual plans which had been developed for the 
basins were presented to the public along with the candidate projects for the 2nd 
Priority Project List. These meetings provided the first oppoWty  for public review 
of the conceptual basin plans. Public meetings were held as shown below. 



Public Meetings for 2nd Priority Project List 
and Conceptual Basin Restoration Plans 

Date Location Hydrologic Basins 

June 16,1992 Morgan City, La. Atchafalaya, Teche/Vermilion 
June 18,1992 Belle Chasse, La. Barataria, Breton Sound, 

Mississippi River Delta 
June 23,1992 Houma Terrebonne 
June 25,1992 Lake Charles Mermentau, Calcasieu/Sabine 
June 30,1992 . New Orleans Pontchartrain 

During the latter half of 1992 and the first half of 1993, the Task Force's efforts were 
focused primarily on integrating all of the information gathered through the planning 
and public comment process into a comprehensive Restoration Plan. The draft 
version of the Restoration Plan and accompanying EIS was distributed to the public 
in mid-July 1993 and the notice of EIS availability was published in the Federal 
Register on July 16,1993. The Task Force held a series of public meetings in coastal 
Louisiana during July and August 1993. These meetings were designed to solicit 
comments from the public on candidate projects being evaluated for the 3rd Priority 
Project List and to present the draft Restoration Plan and specific plans for restoring 
each basin. 

Public Meetings for the 3rd Priority Project List 
and for Presentation of the Draft Restoration Plan 

Date Location Hydrologic Basins 

July 27,1993 Larose, La. Barataria Basin 
July 28,1993 Belle Chasse, La. Breton Sound and Mississippi Delta Basins 
July 29,1993 New Orleans, La. Pontcharbain Basin 
August 9,1993 Houna, La. Terrebonne Basin 
August 10,1993 Morgan City, La. Atchafalaya and Teche/Vermilion Basins - 
August 12,1993 Cameron, La. Mermentau and Calcasieu Basins 

The formal public hearing for comments on the EIS was held on August 11,1993 at 
the New Orleans District office of the USACE. Written comments were presented by 
the EPA and by Dr. Charles G. Groat, Ph.D. of Louisiana State University. Several 
others presented oral comments. 

5.2. REQUIRED COORDINATION. 

A Notice of Intent to prepare an EIS for the CWPPRA was published in the Federal 
Register on March 24,1992. A preliminary draft version of the Restoration Plan and 
EIS was distributed to the Task Force agenaes for their review and comment in April 



1993. After intensive and extensive discussions and coordination among the Task ! 
I 

Force agencies and others, the draft version of the Restoration Plan and EIS was 
distributed in July 1993 for public review and comment. The Notice of Availability I 

of the draft EIS was published in the Federal register on July 16,1993. The public 
hearing on the Draft EIS was held on August 11,1993 at the New Orleans District 
office of the USACE. 

5.3. STATEMENT RECIPIENTS. 

The following elected officials, agencies, businesses, libraries, and interested parties 
were sent either a copy of the draft Restoration Plan or a notice of its availability. 
Those that were sent a notice of availability were sent a copy of the report upon 
request. Also, a l l  that are listed below have either been sent a copy of the final 
Restoration Man or a notice of its availability. The agencies, businesses, groups, and 
individuals listed in bold provided written responses or comments on the draft 
report. Comments and responses are contained in Appendix J. 

CONGRESSIONAL DELEGATION 
Honorable J. & ? ~ e t t  Johnston 
Honorable John B. Breaux 
Honorable William Jefferson 
Honorable Jerry Huckaby 
Honorable Bob Livingston 
Honorable Richard H. Baker 
Honorable Jimmy Hayes 
Honorable Billy Tauzin 
Honorable Jim McCrery 
Honorable Clyde C. Holloway 

STATE OFFICIALS 
Honorable Edwin W. Edwards, Governor 
Honorable Melinda Schwegmann, Lieutenant Governor 
Honorable W. Fox McKeithen, Secretary of State 
Honorable Bob Odum, Commissioner of Agriculture and Forestry 
Honorable Richard Ieyoub, Attorney General 

FEDERAL AGENCIES 
Advisory Council on Historic Preservation, Washington, DC and Golden, CO 
Department of Agriculture, 

Soil Conservation Service, Washington, DC 
Soil Conservation Service, State Conservationist, Alexandria, LA 
Soil Conservation W c e ,  Field Offices in the Coastal Parishes 
Regonal Research Center, New Orleans, LA 
Forest Service, Planning & Budget Staff Unit, Atlanta, GA 

Department of Commerce, 
Office of Ecology and Conservation, Washington, DC 
National Marine Fisheries Service, Habitat Conservation Division, Field Office, Baton Rouge, LA 



FEDERAL AGENCIES (Continued) 
Department of Commerce (Continued), 

National Marine Fisheries Service, Southeast Regional Office, St. Petersburg, F'L 
National Marine Fisheries S e ~ c e ,  Restoration Center, Silver Spring, MD 

Department of Energy, Office of Environmental Compliance, Washington, DC 
Department of Health and Human Services, Centers for Disease Control, Atlanta, GA 
Department of Housing and Urban Development, Fort Worth, TX 
Department of Interior, 

Cameron Prairie National Wildlife Refuge, Bell City, LA 
Geological Survey, Baton Rouge, LA and Reston, VA 
Honorable Bruce Babbitt, Secretary 
Fish and Wildlife Service, Gulf Coast Fisheries Coordinator, Ocean Springs, MS 
Fish and Wildlife Service, Division of Habitat Conservation, Arlington, VA 
Fish and Wildlife Service, Field Supervisor, Lafayette, LA 
Fish and Wildlife Service, Lower Mississippi Valley Joint Venture, Vicksburg, MS 
Fish and Wildlife Service, Regional Director, Atlanta, GA 
Lacassine National Wildlife Refuge, Lake Arthur, LA 
Minerals Management Service, ~ e w  Orleans, LA 
National Park Service, Jean Lafitte Historical Park, New Orleans, LA 
Office of Environmental Affairs, Washington, DC 
Sabine National Wildlife Refuge, Hackberry, LA 
Southeast Louisiana Refuges, Slidell, LA 
National Wetlands Research Center, Lafayette, LA 

Department of Transportation, Coast Guard, New Orleans, LA and Washington, DC 
Environmental Protection Agency, 

Coastal America Program, Washington, DC 
Office of Federal Activities, Washington, DC 
Region VI, Federal Activities Branch, Dallas, TX 

Federal Emergency Management Administration, Washington, DC and Denton, TX 
Federal Highway Administration, Baton Rouge, LA 

STATE AGENCIES 
Department of Agriculture & Forestry, 

- Office of  culture and ~nviro-ental Sciences 
Office of Forestry 

Department of Culture, Recreation and Tourism, 
Division of Outdoor Recreation 
State Historic Preservation Officer 

Department of Environmental Quality, 

secretary 
Inactive and Abandoned Sites 
Solid and Hazardous Waste 
Office of Water Resources 

Department of Health and Hospitals, Office of Health Services and Environmental Quality 
Department of Natural Resources, 

Office of Coastal Restoration and Management, Assistant Secretary 
Coastal Restoration Division 
Coastal Management Division, Consistency Coordinator 
Louisiana Geological Survey 

Department of Transportation and Development, 
Chief Engineer 



STATE AGENCIES (Continue4 
Department of Transportation and Development (Continued), 

Division of Flood Control and Water Management 
Department of Wildlife and Fisheries, 

Secretary 
Habitat Conservation Division, Natural Heritage Program 

Division of Administration, State Land Office 
Louisiana Attorney General's Office, Assistant Attorney General 
Louisiana Board of Commerce and Industry, Research Division 
Louisiana Mosquito Control Board 
Louisiana Sea Grant Legal Program 
Louisiana State Planning Office 
Louisiana State University, 

Center for Coastal, Energy, and Environmental Resources, Dr. Ivor Van Heerden et al. 
Center for Coastal, Energy, and Environmental Resources, Dr. Charles G. Groat 
Center for Wetland Resources 
Center for Wetland Resources, Ports and Waterways Institute 
Coastal Studies Institute 
Department of Geography and Anthropology 

Louisiana Tech University, Dept of Economics and Finance, Dr. J. H. Jones 
Office of the Governor, Dr. Len Bahr, Technical Coordinator for Coastal Activities 
Southeastern Louisiana University, Dept of Biological Sciences, Mr. Gary Shaff&, Hammond, LA 

PARISHES, CITIES, and TOWNS 
Assumption Parish Government, C. J. Savoie, Napoleonville, LA 
Calcasieu Parish Office of Planning and Development, Mr. Paul Rainwater, Lake Charles, LA 
Cameron Parish Police Jury, Ms. T@I Horn, Cameron, LA 
Honorable Emmett Hardaway, Mayor, Berwick, LA 
Honorable Timothy Matte, Mayor, Morgan City, LA 
Iberia Parish Government, Ms. Ruth Fontenot, New Iberia, LA 
Jefferson Parish, Dr. Mary Curry 
Jefferson Parish, Mrs. Marnie Winter 
Jefferson Parish Environmental Impact Officer, Mr. Foster V o e k ,  Harahan, LA 
Lafourche Parish Council, Mr. Roy P. Francis, Cut Off, LA 
Lafourche Parish President, Mr. Steve Wilson, Thibodaux, LA 
Livingston Parish, Theriot, Alex and Associates, Denham Springs, LA 
New Orleans City Planning Council, Ms. Patricia Thompson, New Orleans, LA - 
Plaquemines Parish Government, Mr. Rodney Barthelemy, Port Sulphur, LA 
Plaquemines Parish Land Department, Belle Chasse, LA 
St. Bernard Parish Planning Commission, Mr. Chris Andry, Chalmette, LA 
St. Charles Parish Council, Mr. Earl Matherne, Hahnville, LA 
St. James Parish Council, Ms. Mary Ann Champton, Convent, LA 
St. John the Baptist Parish, Mr. Patrick McTopy, Laplace, LA 
St. Martin Parish Manager, Mr. Gerard Durand, Jr., St. Marthville, LA 
St. Mary Parish Council, Mr. Derhyl Hebert, Franklin, LA 
St. Tammany Department of Development, Gibb Farrish, Covington, LA 
Tangipahoa Parish Government, Mr. Jeff Schneider, Loranger, LA 
Terrebonne Parish Council, Waterways and Permit Committee, Houma, LA 
Terrebonne Parish Planning Office, Mr. Dean Babin, Houma, LA 
Vermilion Parish Police Jury, Mr. Michael Bertrand, Abbeville, LA 



LIBRARIES 
Louisiana State University Library 
Tulane University Library 
University of New Orleans Library 
St. Mary Parish Library 
Iberia Parish Library 
New Orleans Public Library 
Louisiana Office of Commerce and Industrial Research Library 
Terrebonne Parish Library 
Vermilion Parish Library 

Alliance of Concerned Citizens of Louisiana, Matthews, LA 
Association of Louisiana Bass Clubs, Thibodaux, LA 
Barataria-Temebonne National Estuary Program, Thibodaux, LA 
Bonnet Carre Rod and Gun Club, Environmental Committee, Norco, LA 
Bicycle Awareness Committee of New Orleans, New Orleans, LA 
Cactus Clyde Productions, Baton Rouge, LA 
Clio Sportsman's League, Harahan, LA 
Coalition to Restore Coastal Louisiana, Baton Rouge, LA 
Ducks Unlimited, Inc., Jackson, MS 
Environmental Defense Fund, New York, NY 
Friends of the Earth, Seattle, WA 
Governor's Advisory Council on Bicycling, New Orleans, LA 
Gulf Coast Conservation Association, New Orleans and Baton Rouge, LA 
Gulf of Mexico Fisheries Management Council, Tampa, FL 
Gulf States Marine Fisheries Commission, Ocean Springs, M S  
Lafayette Natural History Museum and Planetarium, Lafayette, LA 
Lake Pontchartrain Basin Foundation, Metairie, LA 
League of Woman Voters, Baton Rouge, LA , 
Louisiana Audubon Council, Baton Rouge, LA 
Louisiana Nature and Science Center, New Orleans, LA 
Louisiana Wildlife Federation, Baton Rouge, LA 
Orleans Audubon Society, New Orleans, LA 
National Audubon Society, Austin, TX and Tavernier, FL 
National Wildlife Federation, Washington, DC 
Natural Resources Defense Council, New York, NY 
North Shore Coast Watch, Covington, LA 
Orleans Audubon Society, New Orleans, LA 
Sierra Club Legal Defense, New Orleans, LA 
Sierra Club, Delta Chapter, New Orleans, LA 
Sierra Club, Honey Island Group, Lacombe, LA 
Sierra Club, Mr. Tyronne Foreman, New Orleans, LA 
South Louisiana Enviro~nental Council, Houma, LA 
Tickfaw River Basin Group, Sprin%field, LA 

I The Fund for Animals, Jefferson, LA 
? 

/ OTHER GROUPS, AGENCIES, AND INDMDUALS 

1 Dr. Nick Accardo, Franklin, LA 
Mr. Tim Allen, Houma, LA 



OTHER GROUPS, AGENCIES, AND INDIVIDUALS (Continued] 
Mr. Bob Ancelet, Louisiana Department of Wildlife and Fisheries, New Orleans, LA 
Aries 27 Building and Landscaping, Mr. Tom Aicklen, Lacombe, LA 
Mr. J. Paul Armentor, New Iberia, LA 
Atchafalaya Basin Levee District, Port Allen, LA 
Avoca, Inc, New Orleans, LA 
Bayou Lafourche Freshwater District, Thibodau, LA 
H. J. Broussard, Jr., New Iberia, LA 
Dr. Robert Chabreck, Baton Rouge, LA 
CMS Environmental Services, Mr. Larry Campbell, New &leans, LA 
Coalition of Coastal Parishes, Mr. Steve Wilson, Thibodaux, LA 
Coastal Environments, Inc, Dr. Sherwood M. Gagliano, Baton Rouge, LA 
R. W. Collins, Houma, LA 
Colorado State University Library, Mr. Fred C. Schmidt, Fort Collins, CO 
Conrad Industries, Mr. J. Parker Conrad, Morgan City, LA 
Continental Land and Fur Company, Mr. George A. Strain, New Orleans, LA 
Mr. Herman Crawford, Gibson LA 
Mr. Donald Doyle, New Orleans, LA 
Environmental Science and Engineering, Inc., Mr. William J. Elzinga, St Louis, MO 
Fina-LaTerre Oil Company, Houma, LA 
Mr. Robert Fritchey, New Orleans, LA 
Gibbens and Blackwell, Attorneys at Law, New Iberia, LA 
Glen Canyon Environmental Studies, Mr. Dave Wegner, Flagstaff, AZ 
Mr. Robert D. Gorman, Thibodau, LA 
Gulf Intracoastal Canal Association, Mr. Vernon Behrhorst, Lafayette, LA 
Gulf South Engineers Inc., Houma, LA 
Kemp and Associates, Inc, E. Burton,Kemp 111, P.G., Bay St. Louis, MS 
Lake Pontchartrain Sanitary District, New Orleans, LA 
Landau Associates, Mr. Dale Stirling, Edmonds, WA 
Dr. Mary C. Landin, USACE-WES, Vicksburg, MS 
Mr. Harvey Latiolas, New Iberia, LA 
LBJ School of Public Affairs, University of Texas, Ms. Susan Hadden, Austin, TX 
Lee Wilson and Associates, Mr. Lee Wilson, Santa Fe, NM 
Mr. Benjamin W. Leigh, P.E., Baton Rouge, LA 
Louisiana Farm Bureau Federation, Inc., Dr. Ron Harrell, Baton Rouge, LA 
Louisiana Farm Bureau Federation, Inc., Ms. Linda Zaunbrecher, Gueydan, LA 
Louisiana Land and Exploration Company, New Orleans, LA - 
Louisiana Landowners Association, Mr. Newman Trowbridge, Franklin, LA 
Louisiana League of Women Voters, Ms. Charlotte Frernaux, Metairie, LA 
Louisiana Nature Conservancy, Mr. David Pashley, Baton Rouge, LA 
Louisiana Oyster Growers and Dealers Association, Mr. Mike Voisin, Houma, LA 
Mr. Karl Mapes, Louisiana Department of Wildlife and Fisheries, Slidell, Louisiana 
Captain 0. T. Melvin, Larose, LA 
Mid-Continent Oil and Gas Assocktion, Baton Rouge, LA 
Middle South Services, Inc., Environmental Affairs Section, New Orleans, LA 
Mr. Gregory B. Miller, Metairie, LA 
National Rifle Association, ZA, Allen R Hodgkins, 111, Washington, DC 
Mr. Robert Ness, Morgan City, LA 
New Orleans Steamship Association, Mr. Channing F. Hayden, New Orleans, LA 
Phillips Petroleum Company, Houston, TX 
Pivach Agency, Mr. George Pivach, Jr., Belle Chasse, LA 



OTHER GROUPS, AGENCIES, AND INDIVIDUALS (Continued) 
Port of New Orleans, Mr. Robert B. Hughes, New Orleans, LA 
Keny Rodriquez, Plaquemine, LA 
Mr. Roy Rogge, Metairie, LA 
St. Bemard Sportsmen's League, Charles (Pete) Savoye, President, Chalmette, La 
St. Mary Land and Exploration Company, Denver, CO 
SAIC, Mr. Bob Wheeler, Falls Church, VA 
South Central Planning and Development, Thibodaux, LA 
State Times/Morning Advocate, Outdoor Editor, Baton Rouge, LA 
STRA, Mr. Edward Satler, Arlington, VA 
T. Baker Smith and Son, Inc, Houma, LA 
Tennessee Gas Pipeline, Inc, Houston, TX 
Terrebonne Fishemen's Association, Dulac, LA 
The Times Picayune, Mr. Mark Schleifstein, New Orleans, LA 
Thompson Marine Transportation, Morgan City, LA 
Freddie Troxlair, Jr., Cutoff, LA 
Tulane Law School, New Orleans, LA 
Virginia DOT, Environmental Division, Mr. Bill Beuter, Richmond, VA 
Waldemar S. Nelson and Company, Mr. Carl B. Hakenjos, New Orleans, LA 
Walk Haydel Association, New Orleans, LA 
Wetlands and Wildlife Management, Mr. Allan Ensminger, Deridder, LA 
Dr. Mary White, Louisiana State University, Baton Rouge, LA 
Ms. Patricia Willging, New Orleans, LA 
Williams, Inc., Patterson, LA 
Woodward-Qyde Associates, Baton Rouge, LA 

Note: The persons, agencies, businesses, and groups listed in bold type provided comments on the 
draft report. Their comments are reproduced and responded to in Appendix J, Public Views and 
Responses. 

5.4 PUBLIC VIEWS AND RESPONSES. 

The public's view of the efforts of the Task Force in developing the Restoration Plan 
and of the Restoration Plan itself has been generally supportive. Various interest 
groups have advised caution before implementing certain projects or types of projects 
because of potential waste of funds or adverse impacts. Some of the major comments 
on the draft Restoration Plan (Plan) and EIS are listed as follows: 

The draft report lacks an implementation strategy for the Plan. 
Marsh management projects should not be implemented under the Plan. 
The Plan should emphasize long-term, comprehensive solutions. 
The Man should take a more offensive strategy. It should not concentrate on 

defensive efforts. 
The Mississippi River Gulf Outlet should be modified or closed. 
There needs to be more public accountability for expenditure of funds. 
The Plan does not adequately consider the rights of public access. 
There should be increased involvement of non-agency scientists. 



Man should concentrate on the natural processes of marsh building and 
maintenance. 

Projects should produce broad public benefits. 
EIS's should be written for each hydrologic basin. 

Over 200 pages of comments on the draft report were received. By far, the largest 
volume of comments received was from cooperating agencies and their contractors. 
The main report and basin plans have been essentially rewritten as a result comments 
received both from the public and from Task Force agencies and their contractors. 
All Task Force agencies had input into the rewrite of the main report, basin plans, 
and executive summary. Meetings with Task Force agencies were held to discuss 
and resolve their comments on the EIS. EIS has not been substantially changed, 
although sections pertaining to marsh management have been revised considerably as 
a result of extensive comments on the treatment of that type of project. 

All comments received on the draft report, along with responses, are provided in 
Appendix J, Public Views and Responses. 
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APPENDIX A 

Agreement Between the Task Force 
and the State Historic Preservation Officer 

Procedures Governing Cultural Resources Investigations 
for Projects Constructed under the Authority 

of the Coastal Wetlands Planning, Protection, and Restoration Act 



Management of Cultural Resources for Coastal Wetlands 
Planningj-Protection and Restoration Act Projects 

This agreement entered into this Fday, of P 19% between the Louisiana Coastal 
Wetlands conservation and Restoration Tas Force and the State Historic Preservation 
Officer of the Department of Culture, Recreation and Tourism establishes procedures 
governing cultural resources investigations for projects constructed under the authority of the 
Coastal Wetlands Planning, Protection and Restoration Act (PL101-646, Title UI). 

L Introduction 

Federal agencies are responsible for protecting and preserving historic properties that 
are sigmiicant to the heritage of the United States. The National Histoiic 
Preservation Act requires a Federal agency with jurisdiction over a Federal, 
federally assisted, or federally licensed undertaking to take into account the effects 
of the undertaking on properties listed, or eligible for inclusion in the National 
Register of Historic Places. Federal agencies are required to consider alternatives 
to avoid, mitigate or minimize adverse impacts on historic properties (any 
prehistoric or historic district, site, building, structure or object eligible for 
inclusion in the National Register). Under Section 106 of the National Historic 
Preservation Act, Federal undertakings are subject to review by the Louisiana 
State Historic Preservation Officer (SHPO) within the Department of Culture, 
Recreation, and Tourism (CRT), and, if si@icant sites will be impacted, by the 
Advisory Council on Historic Preservation. 

This agreement governs cultural resources investigations associated with all Coastal 
Wetlands Planning, Protection and Restoration Act projects (PL 101 -646, Title 
m). The act establishes a Louisiana Coastal Wetlands Conservation and - 
Restoration Task Force whose members are: the Secretary of the Army, the 
Administrator of the Environmental Protection Agency, the Secretary of the 
Interior, the Secretary of Commerce, the Secretary of Agriculture, and the 
Governor of the State of Louisiana. The act requires that for each project 
undertaken, one of the Federal agencies must be identified as the lead agency, with 
responsibility for implementation of that project. 

On 20 May 1993 the Task Force met and considered adoption of the procedures. 
Colonel Diffley, Chairman of the Task Force, proposed that the Task Force adopt 
the procedures for management of cultural resources as recommended by the 
Planning and Evaluation Subcommittee and Technical Committee, and that the 
Chairman of the Task Force execute the agreement with the appropriate state 



agencies on behalf of the Task Force. Mr. Donald Gohmert, Soil conservation 
Service, moved that the procedures be adopted. Mr. David Fruge, U.S. Fish and 
Wildlife Service, seconded the motion. The motion was adopted unanimously. 

11. Guidance 

Under this agreement state and federal agencies are responsible for compliance with 
the following historic -- preservation and cultural resources laws and regulations: 

National Historic Preservation Act of 1966 as amended; 

Archeological Resource Protection Act of 1979; 

Secretary of the Interior's Standards and Guidelines for Archeology and 
Historic Preservation as published in the Federal Register on September 29, 
1983; 

36 CFR 79 "Curation of Federally-Owned and Administered Archeological 
Collections"; 

Louisiana's Comprehensive Archeological Plan dated October 1,1983; 

The Advisory Council on Historic Preservation's regulation 36 CFR Part 800 
entitled, "Protection of Historic Properties"; 

Native American Grave Protection and Repatriation Act; 

Cultural Resources Code of Louisiana; and 

Louisiana Unmarked Human Burial Sites Preservation Act. 

E L  Procedures 

A. General 

Procedures to accomplish cultural resources management and historic 
preservation responsibilities will &pend on the inhouse professional 
archeological capabilities of each lead agency. Whenever possible, lead 
agencies will cooperate with other members of the Task Force to achieve 
compliance with historic preservation laws and regulations. Agencies 
without professional archeologists should use the professional 
archeological services of other Task Force agencies whenever possible. 
This will allow for the development of a consistent and cost effective 
method to meet Federal requirements and project schedules. 

Projects will follow one of the following three procedures: 

Procedure A for lead agencies with professional archeologists on staff, 

Procedure B for lead agencies using the services of other Task Force 
member agencies with professional archeologists on staff, or 

Procedure C for lead agencies lacking professional archeologists on 
staff and not using the services of other Task Force members. 



B. Procedure A: Agencies with archeologists on staff 

(1) Responsibilities of the lead agency 

A lead agency with professional archeologists on staff will identify 
and evaluate historic properties and develop methods to minimize 
adverse impacts on these properties. The lead agency will 
recommend the level of investigation following accepted scientific 
procedures. This may require a variety of studies including but not 
limited to archeological survey and testing, architectural surveys, 
historical research, and underwater investigations. When no 
cultural resources investigations are recommended for a project, the 
SHPO will be notified in writing. Project maps and a description of 
the proposed project will be provided and the SHPO will comment 
on the recommendation. 

When the lead agency recommends cultural resources 
investigations, the agency will complete the necessary work and 
submit management summaries, and draft and final reports to the 
SHPO for review and comment. Reports will meet b e  standards of 
the Cultural Resources Code of Louisiana, Chapter 3. Final reports 
will be submitted to the SHPO within four months of receiving the 
review comments on the draft report. 

(2) Responsibilities of the SHPO 

For these lead agencies, the SHPO will review and provide 
comments on all reports within ten working days. A management 
summary will be an adequate document for review by the SHPO. 
A management summary is an interim report based on a cultural 
resources investigation of a project area. It will summarize the 
methodology and results of the investigation and include either 
recommendations for additional work or a conclusion that no 
further work is necessary. Requirements for a management 
summary are in Appendix A. 

The SHPO will review all recommendations that historic properties 
are eligible for the National Register of Historic Places. Mitigation 
plans for National Register sites will be coordinated with the 
SHPO. 

C. Procedure B: Lead agencies without archeologists utilizing archeological 
services of Task Force agencies 

(1) General 

Lead agencies without archeologists on staff will insure that each 
project is in compliance with historic preservation laws and 
regulations. Section 106 compliance and required cultural resources 
investigations can most effectively be accomplished by entering 



into a cooperative agreement with a Task Force agency capable of 
offering professional archeological services. 

Identification and evaluation of historic properties may require a 1 
variety of studies including but not limited to archeological surveys, 
architectural surveys, historical research, and underwater 
archeology. I 

I 
(2) Responsibilities of the lead agency 

I 

Thelead agency will be responsible for funding cultural resources 
investigations and Section 106 coordination with the SHPO and the 
Advisory Council on Historic Preservation. The lead agency will 
initiate coordination with a Task Force agency with inhouse 
archeological capabilities, oversee completion of archeological 
investigations, and provide current information on plan 
formulation, real estate requirements, and  project scheduling. 

The lead agency will ensure that necessary cultural resources 
investigations are completed and will submit management 
summaries, and draft and final reports tb the SHPO for review. 
Reports will meet the standards of the Cultural ~esoukes Code of 
Louisiana, Chapter 3. Final reports will be submitted to the SHPO 
within four months of receiving the review comments on the draft 
report. 

When no cultural resources investigations are recommended for a 
project, the SHPO will be notified in writing. Project maps and a 
description of the proposed project will be provided, and the SHPO 
will comment on the recommendation. 

(3) Responsibilities of the agency providing archeological services 

The Federal agency providing archeological services will identify, 
evaluate, and make recommendations for avoidance of adverse 
impacts on significant historic properties. This may require a 
variety of studies including but not limited to archeological surveys, 
architectural surveys, historical research, and underwater 
archeology. This agency will complete the necessary work and 

, submit management summaries, and draft and final reports to the 
lead agency. 

The agency providing archeological services will provide technical 
assistance for each step of the cultural resources process (evaluate 
the need for cultural resources investigations, develop scopes of 
work, review proposals, review reports and recommendations). 
This agency will be responsible for administration of contracts, 
including development of cost estimates, negotiation with 
contractors, monitoring of contractor efforts in the field and 
production of the final report on each project. 



(4) Responsibilities of the SHPO 
For these lead agencies, the SHPO will review and provide 
comments on all reports within ten working days. A management 
summary will be an adequate document for review by the SHPO. 

The SHPO will review all recommendations that historic properties are 
eligible for the National Register of Historic Places. Mitigation 
plans for National Register sites will be coordinated with the 
SHPO. 

D. Procedure C: Lead agencies without archeologists and not utilizing 
archeological services of Task Force agencies 

(1) General 

Lead agencies without professional archeologists on staff generally 
lack the capability to provide adequate technical review before draft 
reports are submitted to the SHPO. Lead agencies will be required 
to identify a qualified individual or fiim specializing in cultural 
resources investigations and enter into a contract to provide 
necessary services. The lead agency will contract with a firm either 
on the SHPO's list of Contracting Archaeologists or able to meet 
the National Park Service professional qualification standards in 36 
CFR Part 6 1, Appendix A. 

For the SHPO to adequately review recommendations and findings 
of cultural resources investigations a full report will be required. 
Management summaries are not acceptable. 

(2) Responsibilities of the lead agency 

All projects will be submitted to the SHPO for review as early in 
the planning process as possible. Project maps and a description of 
the proposed project will be provided and the SHPO will 
recommend whatever cultural resources investigations are 
necessary. 

The lead agency will be responsible for funding cultural reiources 
investigations and Section 106 coordination with the SHPO. 

The lead agency will be responsible for administration of contracts 
including funding, development of cost estimates, negotiation with 
contractors, monitoring of contractor efforts in the field, curation of 
collections, and production of the final report on each project. The 
agency will be responsible for coordination with project planners 
and engineers. 

Upon determination of the need for cultural resources 
investigations, the lead agency will supervise the production and 
delivery of draft and final reports to the SHPO for review and 
comment. Reports are required to meet the standards of the 



Cultural Resources Code of Louisiana, Chapter 3. Final reports 
will be submitted to the SHPO within four months of receiving the 
review comments. 

(3) Responsibilities of SHPO 
For those lead agencies without a full-time professional 
archeologist and not utilizing the services of a Task Force member, 
the staff of the SHPO will provide technical assistance for each step 
of the cultural resources process (evaluate the need for cultural 
resources investigations, develop scopes of work, review proposals, 
review reports and recommendations). 

The SHPO will review all recommendations that historic properties 
are eligible for the National Register of Historic Places. Mitigation 
plans for National Register sites will be coordinated with the 
SHPO. 

IV. Information Needs 

For lead agencies to effectively manage the historic resources under their 
jurisdiction, it is necessary to have a complete understanding of'the resources 
that are present. This requires that archeologists have access to current data 
on the location of archeological sites, standing structures and areas 
previously surveyed. 

CRT will work with agencies to provide access to data necessary for 
planning purposes, including site forms, the Louisiana Computerized 
Archeological Database (L-CAD), archeological survey maps, site location 
maps, and standing structure survey data. 

Agencies will protect sensitive data on the location of the cultural resources 
of Louisiana. These data contain confidential information about the location 
and character of historic properties and could result in destruction of sites if 
disclosed to the public. This information will be restricted to professional 
archeologists within agencies and will not be released to others in the agency 
or outside the agency. 

m 

Federal agencies will work with CRT to investigate methods to automate the 
information housed at CRT and federal agencies to more effectively manage 
historic properties. 



' 
This Agreement shall become effective upon the signature of all Parties. 

For the Task Force For the Department of Culture, 
Recreation and Tourism 

COLONEL, U. S. Army 

State Historic Preservation Officer . 
Date: /d /as / ~ 7  



Appendix A 
DIVISION OF ARCHAEOLOGY 

MANAGEMENT SUMMARY GUIDELINES 
FOR REVIEW AND COMPLIANCE PROJECTS 

The topics listed below are to be included in each management summary. 
Each topic should be addressed brieflv but in sufficient depth that a 
reader unfamiliar with the project could assess its impact on cultural 
resources. It is expected that a more detailed treatment of these topics 
will be made in a final report. These guidelines are to be regarded as 
minimum requirements. The management summary is to be 
viewed as a substitute for a final report. 

At the least, the management summary must include: 

1) Project Description 
type of project 
map of project area 
dates of fieldwork 

2) Methodology 
description of methodology 
archival sources reviewed 
archeological techniques used 
sampling strategy employed 

3) Results 
number, size, and location of all sites and test units 
brief description of each site and unit 
at least one line drawing of a representative unit or a 
shovel test profile from each site 

preliminary artifact analyses including counts and 
types of artifacts, for example, number of Coles Creek 
Incised sherds 

preliminary assessment of cultural/temporal affiliation 
of each site 

preliminary site interpretations 

4) Direction of Research 
description of analytical techniques to be used in the 
full analyses 

location where the artifacts and associated records will 
be deposited upon completion of the final report 

indication of when the final report will be completed 

5) Recommendations 
any recommendations for additional work will require 
detailed justifications 
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