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Executive Summary
Large-scale ecosystem restoration presents a highly complex set of challenges that require
unprecedented levels of knowledge, coordination, money, governance, and committed
actions over time. This report explores these challenges by examining seven case histories –
the Chesapeake Bay, Coastal Louisiana, Columbia River, Great Lakes, San Francisco BayDelta, South Florida Everglades, and Upper Mississippi River. The project’s overall goals
were to inventory these restoration initiatives, compare and contrast them, and evaluate them
for lessons relevant to existing and emerging restorations across the country.
The inventory of the seven initiatives provides an overview of ecosystem problems;
ecosystem users; timelines of major events and legislative actions; details of restoration
plans; key players; federal and state funding for restoration programs; and information on the
success of restoration efforts to date. This format was chosen to provide a consistent and
comprehensive basis for comparison and analysis. The results of the inventory are found on
the project’s web site (www.nemw.org/restoration.htm).
To complement the case history analyses, we also conducted interviews of key individuals
active in the restoration of the Chesapeake Bay and South Florida Everglades. The primary
goal of these interviews was to learn firsthand how stakeholders got involved and what
restoration means to them. The interviewees were asked to identify two or three critical
people and events that lead to restoration, to provide opinions about forces of resistance and
change, to describe what is and isn’t working, and to articulate two or three lessons for
accomplishing large-scale ecosystem restoration.
Together the case histories and interviews lead to a conceptual model of large-scale
ecosystem restoration. That model simplifies a complex, nonlinear process that we believe
reflects the essential components of the restoration process.
Expanding on the model, we created a set of lessons in five categories:
Organizing. Large-scale ecosystem restorations involve complex and lengthy negotiations
among dozens of scientists, government agency staff, and stakeholders. Restoration success
will depend on achieving consensus and commitment to complex restoration plans and their
implementation. Who is brought to the table and how they are convened can make or break a
negotiation. Dynamic political leadership launched from hard-won consensus is the one thing
that can amass the resources needed to restore large-scale ecosystems.
Governing. People involved in restoring ecosystems will increase their ability to get things
done by understanding how the various federal, state, and local systems work. It is important
to master not only formal laws and regulations, but also the customary ways of developing
and implementing policy.
Planning. Large-scale ecosystem restoration will not move forward without a comprehensive,
science-based plan that includes price tags and stakeholder consensus. Once the initiative’s
organization and initial governance structure are in place, people can begin to craft plans to
restore the ecosystem. Such plans at this level of complexity take a great deal of time and
resources.
Implementing. Implementation is part of a lengthy and iterative process that involves
amassing funds and driving action. Through adaptive management, decision makers and
stakeholders will respond as conditions change. While such adjustments can be frustrating,
they are expected and essential parts of the process.
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Accounting. Restoration initiatives need to engage in several types of accounting practices.
One form of accounting involves projecting and tracking expenses as part of governance.
Another form is the enforcement of mandatory actions and tracking of voluntary performance.
A third form requires evaluating ecosystem outcomes; a forth involves reporting on the status
of ecosystem health. Establishing efficient and effective accounting systems for these and
other practices will allow scrutiny to ensure economic, ecological, and political accountability.
Because of the Northeast-Midwest Institute’s unique history and perspective, we highlight the
process of ecosystem restoration in the context of the federal policy process – a critical
component of large-scale restoration. As with the lessons, we hope this discussion will help
reduce the learning curve of people involved in ecosystem restoration and increase the
likelihood that their activities are appropriate and timely.
Ultimately, we hope this project fosters a better understanding of the dynamics and history of
large-scale restorations, helps to improve the process of ongoing large-scale ecosystem
restoration efforts, as well as informs new efforts. Three key conclusions we highlight are:
Make Large-scale Ecosystem Restoration a National Priority
The more than half dozen large-scale ecosystem restorations in process have evolved based
on the belief that restoration can best be achieved by regions acting separately and
competing for federal funds. Because of severely limited federal resources, we believe this
premise is no longer true, if it ever was true. We argue for a coordinated and collective effort
to place large-scale ecosystem restoration at the top of national priorities. In particular, this
effort must include careful stewardship of national line programs – such as revolving loan
funds for wastewater treatment – and media-specific regulatory frameworks which prevent
new damage to ecosystems or already are helping to improve them. Without these programs,
each restoration initiative becomes a black hole for federal restoration dollars. We urge joint
efforts to advance and improve these national line programs while collaboratively advancing
top restoration priorities for each region.
Transform Complex Human Systems
We believe restoration will both stimulate and depend on successful transformation of
complex human systems such as those supplying energy, transportation, and business.
Concentrating solely on restoration’s upfront costs overlooks real benefits stemming from the
new technologies and economic efficiencies that result from large-scale restoration.
Keep Our Eyes on the Prize
It is difficult to keep the vision of a healthy restored ecosystem in mind as we struggle with
day-to-day realities. Ecosystem restorations entail complexities, uncertainties, and huge
costs, but tackle these problems we must for human economic and social life cannot thrive if
the existing trajectory persists. The challenge is to stay the course long enough to ensure a
solid future for our grandchildren and their grandchildren. Needed are an inspiring vision,
political will, cross-regional cooperation, and continual reevaluation and realignment. By
working and learning together, large-scale ecosystem restoration initiatives can enhance the
higher quality of life throughout our nation.
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Introduction
A significant movement in environmental policy has emerged over the last 20 years that
seeks to target federal resources toward the restoration of large-scale ecosystems. Starting
with the 1983 Chesapeake Bay Agreement, the movement now includes more than a halfdozen restorations-in-progress, spanning community, state, and even national boundaries.
These large-scale restoration efforts have evolved in response to the awareness that the
physical, biological, and chemical integrity of such ecosystems are closely intertwined. The
ubiquitous, persistent nature of some pollutants, the spread of increasingly mobile
populations and economies, and an intensification of human activities such as land
development and agriculture are causing conventional media-specific programs to lag far
behind regional needs. As a result, an emerging theory holds that restoration will be
achieved most effectively if activities can be targeted to the specific needs of specifics places.
Resources required to support these large-scale restorations are measured in dozens of
organizations, hundreds of people, and billions of dollars, and the time-scale is generational.
As subregions rally scarce resources to launch or step up large-scale initiatives, questions of
whether a given initiative will result in real programs, and if so whether the programs will is
fact deliver results, become urgent. Because of conflicting interests, ecological complexity,
and high costs, restoration actions are necessarily deferred pending lengthy and charged
negotiations among stakeholders. Yet even after agreements are reached and monies
allocated, actual progress — or lack of progress — takes decades to assess. These facts
underscore the critical importance of understanding what leads to successful restoration
activities and what does not, and how to support more immediate actions that will advance
restoration in our nation’s ecosystems across the board.
The Northeast-Midwest Institute believes that a better understanding of the dynamics and
history of large-scale restoration initiatives can help improve ongoing efforts and inform the
development of new ones. For that reason, the Institute initiated a study — funded by the
National Sea Grant College Program and others — of seven large-scale ecosystem
restoration initiatives in the United States. The study inventoried the restoration initiatives,
compared and contrasted them, and evaluated them for lessons relevant to existing and
emerging restorations across the country. The study’s results are reported here, have been
shared at several forums, and are available on an extensive Web site.1

1

Appendix A explains how to navigate the Web site and Appendix J provides links to other projects. Appendix K
includes one of the products: the most recent PowerPoint presentation by Joy Mulinex at a December 2004
national ecosystem restoration conference in Orlando, Florida.
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Ecosystem Restoration
An Ecosystem and its Boundaries
Since its introduction to the scientific world by Alfred George Tansley in 1935, the ecosystem
concept has been used to describe systems of living organisms in their abiotic (nonliving)
environment.2 The definition of an ecosystem provided by the United Nations Convention on
Biodiversity captures this root concept clearly:
A dynamic complex of plant, animal, and microorganism communities and
their nonliving environment interacting as a functional unit.3
These networks of microorganisms, plants, and animals, along with the chemical and
physical processes that support them, are dynamic and overlapping. They function through
the continual inflow and outflow of species, energy, and nutrients.
Because ecosystems exist at multiple scales, their boundaries can be variously specified, as
the Society for Ecosystem Restoration International explains:
An ecosystem can be recognized in a spatial unit of any size, from a
microsite containing only a few individuals to an area showing some degree
of structural and taxonomic homogeneity such as a small-scale and
community-based "wetland ecosystem," or a large-scale and biome-based
"tropical rainforest ecosystem.”4
Thus, an ecosystem boundary can be drawn that encompasses a single wetlands complex,
such as the 3,000-acre St. Johns Marsh on the shores of Lake St. Clair in the Great Lakes
system, or at a very large scale, such as around the 18,000-square-mile watershed of the
South Florida Everglades. Nested wholly and partially within each are multiple other
ecosystems of varying types and sizes.
The scale of the ecosystem unit that restoration activities target is a function of several
factors. These include:






The nature and extent of the (human) disturbances to the system;
The degree of scientific understanding of the ecosystem and the impacts that have
impaired its functioning (biodiversity, hydrologic regime, etc.);
The practical limits of intervention, both in terms of restoration strategies, techniques,
and resources;
The ability to evaluate the impacts of these interventions on the dynamics of
ecosystem; and,
Most important, the goals of the restoration initiative, which can range from protecting
endangered species to achieving far broader outcomes, such as water quality that is
consistent with uses specified in legal standards.

2

1935. The use and abuse of vegetational concepts and terms. Ecology 16(3): 284-307.
Article 2 of the United Nations Convention of Biodiversity.
4
Society for Ecosystem Restoration International, op. cit.
3
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The Ecosystem Approach to Restoration
The ecosystem approach to restoration is place-based, holistic, and multidisciplinary, and
broadly considers environmental factors including land, surface water, underground aquifers,
vegetation, species, and their linkages. This contrasts with a narrower approach used, for
example, to restore the habitat of a single endangered species or regulate discharges to a
single environmental medium such as air, independent of other media, such as water.
Some conservation biologists have raised concerns about the shift from species-specific or
habitat-based approaches to conservation planning to ecosystem-based approaches.
Increases in the spatial scale of the restoration effort are almost inevitably accompanied by
increases in its complexity, variability, and uncertainty. As discussed in greater detail below,
this points to the importance of adaptive management to all large-scale ecosystem
restoration efforts.
Particularly with large-scale initiatives, human impacts caused by infrastructure, industrial
activity, and intensive land uses — ranging from suburban development to agriculture — all
form inseparable dimensions of the ecosystems approach to restoration. Practically speaking,
these human dimensions almost always constrain the restoration goals of initiatives and also
play a critical role in the choice of strategies for achieving them. They also point to the strong
need for interdisciplinary collaboration among biophysical and social science experts, as well
as extensive stakeholder involvement, in all phases and facets of the ecosystem restoration
initiative.
The USDA Forest Service’s definition of ecosystem restoration summarizes these ideas
concisely:
Ecosystem restoration is founded upon fundamental ecological and
conservation principles and involves management actions designed to
facilitate the recovery or re-establishment of native ecosystems. A central
premise of ecological restoration is that restoration of natural systems to
conditions consistent with their evolutionary environments will prevent their
further degradation while simultaneously conserving their native plants and
animals. Practitioners of ecological restoration recognize that a failure to
include human interactions with restored systems is simultaneously
unrealistic and undesirable for their long-term sustainability.5
The definition and approach to ecosystem restoration varies by ecosystem-type and the
management focus of the particular agency. In contrast to the Forest Service’s definition, for
example, the U.S. Army Corps of Engineers’ ecosystem restoration policy focuses on
intentionally restoring hydrologic regimes of rivers and reintroducing some measure of natural
variability:
Whereas traditional Civil Works projects generally rely on management
measures to eliminate hydrologic extremes, ecosystem restoration generally
requires measures to reintroduce natural variability. The key to restoring the
attributes of functioning and self-regulating aquatic, wetland and other
floodplain ecosystems is the reestablishment of more natural spatial and
temporal variability of flow regimes.6

5

Covington et al. Adaptive Ecosystem Restoration and Management: Concepts and Principles
(http://www.fs.fed.us/eco/s10pre.htm)
6
Army Corps of Engineers (www.iwr.usace.army.mil/iwr/pdf/eba/section2.pdf)
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All of the ecosystem restoration case histories treated in this study grew out of concerns
about impairments to major aquatic ecosystems. Therefore, these seven restoration efforts
are focused within the natural topographic boundaries that define watersheds. In several
cases, such as the Great Lakes and the Chesapeake Bay, a major watershed boundary was
used. Subwatershed boundaries are used by others, including Coastal Louisiana and the
Upper Mississippi River, which are both part of the larger Mississippi River watershed. As an
ecosystem unit, watersheds make sense because hydrology — the movement and
distribution of water — often is the most important variable in establishing, altering,
maintaining, and eventually restoring ecosystems.

Comprehensive Planning and the Limits
of Ecosystem Restoration
Often the first noticeable indications of an impaired ecosystem are species-level symptoms
such the as the decline of oysters in the Chesapeake Bay or salmon in the Columbia River,
but the holistic ecosystem approach to restoration focuses on the system-wide stressors and
interactions that are responsible for those declines. Over-harvesting, hydrological or habitat
alteration, excess nutrients, disease, competing non-native species, and toxic materials all
might be implicated in these declines. Often it is necessary to address this entire complex of
issues to arrest and reverse degradation of the ecosystem.
The CALFED restoration plan for the San Francisco Bay-Delta provides a good example of a
comprehensive ecosystem restoration plan, one that attempts to encompass “the entire
spectrum of problems.” The plan’s six goals outline a holistically conceived restoration
strategy that is simultaneously balanced by the recognition of the multi-use character of the
resource.
1. Achieve recovery of at-risk native species dependent on the Delta and
Suisun Bay as the first step toward establishing large, self-sustaining
populations of these species; support similar recovery of at-risk native
species in San Francisco Bay and the watershed above the estuary; and
minimize the need for future endangered species listings by reversing
downward population trends of native species that are not listed. The
strategic plan emphasizes native species in preference to non-native or
introduced species and places greatest emphasis on species most
heavily dependent on the Bay-Delta system.
2. Rehabilitate the capacity of the Bay-Delta system to support, with
minimal ongoing human intervention, natural aquatic and associated
terrestrial biotic communities, in ways that favor native members of those
communities. The strategic plan favors the use of natural processes
over continuing intervention to maintain ecological processes and
species.
3. Maintain and enhance populations of selected species for sustainable
commercial and recreational harvest, consistent with goals 1 and 2. The
strategic plan recognizes that harvest is a desirable ecosystem service
that should be supported, provided it does not result in elevated risk of
extinction of native species.
4. Protect or restore functional habitat types throughout the watershed for
public values, such as recreation, scientific research, and aesthetics.
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The strategic plan recognizes that habitat restoration serves many
functions in addition to species recovery.
5. Prevent establishment of additional non-native species and reduce the
negative biological and economic impacts of established non-native
species. The strategic plan identifies non-native species introductions as
one of the greatest impediments to ecological restoration and one of the
greatest threats to the success of the ERP; further introductions must be
stopped.
6. Improve and maintain water and sediment quality to eliminate, to the
extent possible, toxic impacts on organisms in the system, including
humans. The strategic plan highlights the poorly understood effects of
toxic contaminants introduced from both point and non-point sources
throughout the Bay-Delta system, and their potential to jeopardize
ecological recovery.
The purpose of restoration is to return the ecosystem to some prior, more functional state.
From a scientific, ecological standpoint, one can posit a historical condition of the ecosystem
before the disturbance, but reestablishing the ecosystem’s predisturbance condition is rarely,
if ever, the goal of restoration activities. Competing uses, high costs, and limited technical
and scientific capabilities all impose practical limits to ecosystem restoration goals.
In the case of the Florida Everglades, due to “substantial and irreversible reductions in the
spatial extent of the wetlands system” and a significant lack of data, the restoration goal is to
“create a ‘new’ Everglades, one which will be different from previous systems, and one which
will be substantially healthier than the current system.”7 However, even in the Everglades,
the trajectory is toward determining and working toward a historic condition. Without an
agreed-upon end state it is not possible to measure progress and determine what changes in
the ecosystem constitute success or failure.
The Society for Restoration Ecology explains the role of historic conditions in ecosystem
restoration as follows:
Ecological restoration is an intentional activity that initiates or accelerates the
recovery of an ecosystem with respect to its health, integrity and
sustainability. … Restoration attempts to return an ecosystem to its historic
trajectory. Historic conditions are therefore the ideal starting point for
restoration design. The restored ecosystem will not necessarily recover its
former state, since contemporary constraints and conditions may cause it to
develop along an altered trajectory. The historic trajectory of a severely
impacted ecosystem may be difficult or impossible to determine with
accuracy. Nevertheless, the general direction and boundaries of that
trajectory can be established through a combination of knowledge of the
damaged ecosystem’s pre-existing structure, composition and functioning,
studies on comparable intact ecosystems, information about regional
environmental conditions, and analysis of other ecological, cultural and
historical reference information. These combined sources allow the historic
trajectory or reference conditions to be charted from baseline ecological data
and predictive models, and its emulation in the restoration process should aid
in piloting the ecosystem towards improved health and integrity.8

7
8

http://www.evergladesplan.org/
http://www.ser.org/content/ecological_restoration_primer.asp
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The Challenges of Large-Scale Ecosystem Restoration
The unprecedented size and complexity of large-scale restorations present challenges that
smaller restoration efforts do not face. Each of the seven initiatives in the Institute’s study
involve a myriad of interconnected and interrelated habitats, species, vegetation types, rivers
and tributaries, climatic zones, and underlying geomorphology. The target of restoration is not
just one coastal wetland or one harbor loaded with contaminated sediments. In the Great
Lakes, for example, it will be necessary to clean up contaminated sediments in dozens of
harbors and restore hundreds of thousands of acres of coastal wetlands in order to begin to
address the long list of serious and debilitating ecosystem impairments.
The geographical horizons of large-scale ecosystem restoration initiatives often are immense.
The sources of stress can be located hundreds of miles away from the ecosystem they
impair, and there is often no easy way to isolate causal pathways. Furthermore, impairments
to large-scale ecosystems rarely stem from single stressors, but are usually the result of
cumulative impacts of individual stressors over long distances and periods of time. Examples
would be:





Excess nutrients escaping from individual farm fields and municipal
wastewater treatment plants in Pennsylvania, New York, Maryland, and
Virginia until they concentrate to levels that harm the aquatic life of the
Chesapeake Bay.
The acre-by-acre filling-in of wetlands over decades resulting in an 80
percent loss of the wetlands in the estuaries of the San Francisco delta.
One hundred years of building hydroelectric dams and levees along the
Columbia River, resulting in a more than 90-percent decline in wild
populations of salmon and 50-percent loss of salmon and steelhead
habitat.

These issues of complexity and scale present both scientific and institutional challenges.
Restoration planning efforts must bring together people with little or no history of working
together and with disparate, competing, and even clashing interests. Since ecological rather
than political boundaries determine the scope of restoration plans, innovative crossjurisdictional arrangements often are necessary to target restoration activities appropriately
and adequately safeguard public and private rights and interests. In the case of the Great
Lakes, even the U.S. national boundary must be crossed to involve Canadian leaders as
equals if restoration efforts are to succeed.
A further challenge is that large-scale ecosystem restoration must proceed in the midst of
considerable scientific uncertainty. This requires implementing agencies to adopt adaptive
management frameworks that often are at odds with standard institutional and budget
protocols. The scientific challenges associated with large-scale ecosystem restoration have
provided the benefit of advancing methods of monitoring and modeling biological, chemical,
and physical changes. For example, scientists working to restore the Chesapeake Bay have
become world experts in modeling as they pushed their own boundaries of knowledge to craft
new ways to track and understand aquatic ecosystem responses.
The final challenge of large-scale ecosystem restoration is financial. In seeking to tackle
hugely complex environmental problems, these initiatives tend to be hugely expensive. As
one person interviewed for the study said, large-scale ecosystem restoration is “a game of
billions.” In a world of limited budgets, this points to the immense but all important task of
rallying public support and political will around very long-term and geographically expansive
initiatives. In the next section we summarize the activities and progress of the seven
initiatives in our study.
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Background & Findings
I. Case Histories
The following paragraphs highlight the most important aspects and findings of the seven
large-scale ecosystem restoration case histories. The seven complete case histories appear
in Appendices B-H.

Chesapeake Bay
Background
The Chesapeake Bay is the largest of the 130 estuaries in the United States. It receives
about half of its water volume from the Atlantic Ocean, with the Susquehanna River providing
approximately 50 percent of its freshwater. The Chesapeake Bay watershed is roughly
64,000 square miles and spans parts of six states (Delaware, Maryland, New York,
Pennsylvania, Virginia, and West Virginia) and the District of Columbia. There are about 150
major rivers and streams in the Chesapeake drainage basin, and the region is home to
roughly 16 million people.
Population growth and development, point and nonpoint source pollution, overfishing, and
hydrological modification have seriously impacted the Chesapeake Bay over the last two
centuries. In the late 1970s and early 1980s, strong political support at the federal and state
levels, strong support from stakeholders and the general public, and a wealth of scientific
knowledge collected by the academic and research communities led to the Chesapeake
being the first estuary in the United States to be targeted for restoration and protection.
Restoration of the bay has been guided by a series of Chesapeake Bay Agreements among
federal and state entities. The U.S. Environmental Protection Agency’s (EPA) Chesapeake
Bay Program, established in 1983, coordinates restoration activities and represents all
federal agencies as one of the six "signatory partners."
There is a strong sense of cooperation for Chesapeake Bay restoration, with a dominant
state role. Goals are set in voluntary agreements among Maryland, Pennsylvania, Virginia,
and the District of Columbia, and through a series of directives and statements that serve as
executive orders and are adopted at the annual meeting of the six-member Chesapeake
Executive Council. The council consists of the governors of Maryland, Pennsylvania, and
Virginia; the mayor of the District of Columbia; the EPA administrator; and the chair of the
Chesapeake Bay Commission, a tri-state legislative body. Since, the "headwater state
partners" of Delaware, New York, and West Virginia have been signatories to agreements
directly related to water quality improvements.
The Chesapeake Bay Program has made gains in restoring habitat, managing living
resources, reducing nutrient and sediment pollution, improving water quality, developing and
using new technologies, monitoring and modeling responses to management actions in the
bay, and involving and educating the public. However, early improvements in water quality
are showing signs of slowing or even reversing. Restoring water quality in the bay remains
the top priority.
Between fiscal 1999 and 2005, the Chesapeake Bay Program received a total of over $162
million in EPA funding, with approximately 40 percent allocated to the states and the District
of Columbia through Chesapeake Bay Implementation Grants. The rest is directed through
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competitive grants and by other means to projects that benefit the regional restoration goals
established by the program.
Annual grant guidance provides direction to states that apply for and use Chesapeake Bay
Implementation Grant funds for state-specific projects. This guidance is based on directives
and multiyear priorities with considerable state flexibility. The funds total $8 to $9 million
annually, with the states providing a dollar-for-dollar match. Other federal agencies, including
the National Oceanic and Atmospheric Administration, U.S. Geological Survey, U.S.
Department of Agriculture, Natural Resources Conservation Service, National Park Service,
U.S. Fish and Wildlife Service, and the U.S. Army Corps of Engineers, are also active in
Chesapeake Bay restoration, receiving annual appropriations from Congress for specific
programs.
Findings
The Chesapeake Bay Program provides an interesting model for large-scale ecosystem
restoration. Many of the ecosystem’s challenges are similar to those of other ecosystems
across the United States, such as how to involve multiple states, combine federal and state
interests, and address the problems of a large water body with multiple tributaries, multiple
problems, population growth and development issues, and important economic interests.
To meet these challenges, the Chesapeake Bay Program depends on stakeholder
involvement and cooperation. The federal and state governments all are members of the
Chesapeake Executive Council and signatories to the 1987 and 2000 Chesapeake Bay
Agreements, which contain sections on government participation and responsibility, as well
as community involvement and engagement. In addition, the program’s restoration goals are
designed to address not just the ecosystem needs, but also the sustainability of the Bay
economies that depend on local resources (e.g., recreational and commercial fisheries). The
Chesapeake Bay Program also is an example of the success that can be achieved when the
states have a key role in initiating, developing, and leading the process, rather than simply
being directed by the federal government. Finally, cost-sharing between the federal
government and the states has been crucial for the success of Bay restoration efforts.
Recent criticisms of the slow rate of water quality improvement in the Chesapeake Bay have
focused attention on the voluntary nature of the program's agreements. Some have called for
a more regulatory approach to ensure that agreements and commitments are met.

Coastal Louisiana
Background
The 18,000-square-mile coastal zone of Louisiana comprises two unique wetland-dominated
ecosystems: the Deltaic Plain of the Mississippi River and the coastal Chenier Plain. Both
ecosystems were built by the cyclic nature of the Mississippi River over thousands of years.
The Deltaic and Chenier Plains together contain 25 percent of the nation's coastal wetlands
and account for 40 percent of all salt marshes in the lower 48 states. However, the
ecosystems have been seriously impacted by worldwide rises in sea levels, subsidence, a
system of levees channeling water and sediment into the Gulf of Mexico, storms and
hurricanes, invasive species, dredging, and cavalier treatment. Since 1930, coastal
Louisiana has shrunk by 1.2 million acres to approximately 2.8 million acres — accounting for
80 percent of the nation's coastal land loss. Today, the rate of land loss in the region totals
roughly 30 square miles per year.
Efforts to restore coastal Louisiana significantly intensified in the late 1980s and early 1990s,
with passage of the federal Coastal Wetlands Planning, Protection, and Restoration Act of
1990 (or the Breaux Act), state legislation, and strong support from local stakeholders. They
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also led to the creation of ecosystem task forces and groups, including the federal Louisiana
Coastal Wetlands Conservation and Restoration Task Force, the state Wetlands
Conservation and Restoration Authority, and the multistakeholder Coalition to Restore
Coastal Louisiana. Recognizing the futility and limited success of conducting restoration
under the auspices of various authorities and individual projects, all of these parties, as well
as other local groups, joined forces in 1997 to create Coast 2050 — a joint federal, state, and
local comprehensive plan for restoration and conservation.
Led by the U.S. Army Corps of Engineers and the Louisiana Department of Natural
Resources, implementation of Coast 2050 will cost an estimated $14 billion, take decades to
complete, and require unprecedented levels of planning and cooperation among government,
citizens, and businesses. If successful, Coast 2050 could restore and maintain at least 98
percent of the coastal land that exists today, or even achieve a net gain in acreage.
Findings
Although restoration efforts in coastal Louisiana involve only one state and are directed at
many challenges and problems endemic to the Mississippi gulf region, the Coast 2050 Plan
for large-scale restoration provides a fascinating model for other regions of the country. First,
coastal Louisiana’s restoration and conservation efforts have involved local, state, and
federal entities under various guises for many decades. The Coast 2050 Plan is an ambitious
attempt to coordinate these efforts into one initiative, with the goal of sustaining a coastal
ecosystem that supports and protects the environment, economy, and culture of southern
Louisiana, and also contributes greatly to the economy and well-being of the nation.
In addition, Coast 2050 is locally driven and extremely well organized. At a very early stage
in the process, it was endorsed by scientists, business and industry groups, environmental
groups, civic organizations, and the general public — as well as federal, state, and local
government — even though it will cost billions of dollars and take decades to be carried out.
Finally, the Coast 2050 Plan details the problems facing coastal Louisiana, including both
ecosystem and economic consequences. Using the latest scientific information, the plan
forecasts what will happen if it is not implemented. This information — both the statistics
provided and the detail of potential devastation in realistic, understandable terms—has a
tremendous impact. For example, it shows that every year, a chunk of Louisiana’s coast the
size of Manhattan crumbles and sinks into the sea; if the current land loss rates continue
unabated, by the year 2050, the Gulf of Mexico will move inland more than 30 miles.
Information like this makes the restoration effort a necessity, not a luxury, and unites all of the
region’s constituencies in the common goal of restoring coastal Louisiana.

Columbia River
Background
Draining a 259,000-square-mile area, the Columbia River is the fourth largest river system in
North America. It flows circuitously, through seven states — Oregon, Washington, Idaho,
Montana, Nevada, Wyoming, and Utah — and the Canadian Province of British Columbia.
Including the tributaries, the river's basin encompasses 3,000 square miles of waterways and
lakes, with the largest tributary, the Snake River, stretching for more than 1,100 miles.
Twentieth-century modifications have made the Columbia River the most hydroelectrically
developed river system in the world. The system comprises over 400 dams, 11 run-of-theriver dams on the mainstream, and hundreds of major and modest flow altering structures.
Combined with overharvesting, habitat destruction, changing river conditions and pollution,
these hydroelectric modifications have significantly impacted wild salmon populations,
destroyed habitat, reduced water quality, and altered natural water quantity regimes.
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Local, state, tribal, and federal entities have been involved for many decades in restoration
and conservation efforts in the Columbia River basin under various pretexts, focused
primarily on salmon and steelhead stock recovery, habitat restoration, and fisheries
management. These restoration efforts have largely functioned independently of each other
with no single, unified, coherent restoration strategy. Instead, responsibilities are defined by
a multilayered collection of laws, treaties, executive orders, and court decisions.
For example, under the Northwest Power Planning Act of 1980, the Northwest Power
Planning Council has established and funds a program for fish and wildlife protection,
mitigation, and enhancement. Under the Endangered Species Act, a consortium of federal
agencies is authorized to develop recovery plans for listed species and enforce no-take and
habitat modification provisions. In 1993, the USDA Forest Service and the Bureau of Land
Management were authorized to develop and maintain the Interior Columbia Basin
Ecosystem Management Project. In 1995, the Lower Columbia River was included in the
National Estuary Program under the Clean Water Act.
The Bonneville Power Administration directs over $150 million a year to the Northwest Power
and Conservation Council's Fish and Wildlife Program for salmon restoration efforts,
spending approximately $1 billion for these efforts over the last 20 years. Tens of millions of
additional dollars are provided annually through Endangered Species Act appropriations to
the basin. The Pacific Coastal Salmon Recovery Fund provides grants to states and tribes
for the purpose of assisting state, local, and tribal salmon recovery efforts. States also
provide funds for independent restoration efforts. Despite these large amounts of funding,
restoration of the Columbia River system has been slow.
Findings
Although the Columbia River system is similar to other ecosystems across the United States
in that it encompasses numerous states, two countries, various tribal and local entities, and
industry authorities, restoration efforts in the basin should not be considered as a model. The
lack of a single, comprehensive restoration plan is a definite obstacle for restoring the
Columbia River system. To the detriment of restoration efforts in the region, the four primary
restoration programs currently operating in the basin function independently of each other,
and in some cases have historically been at loggerheads.
Together, the four primary restoration programs have resulted in multiple restoration goals
and objectives, numerous court actions and appeals, significant delays in restoration actions,
uncertain timelines, and continuous implementation problems and issues. Perhaps the two
most important factors impeding restoration efforts in the Columbia River are the apparent
lack of a lead federal agency charged with overseeing and implementing all federal
restoration efforts, and the lack of a holistic, system wide approach to restoration. Other
unresolved issues in the Columbia River basin include lack of strong public will, the absence
of a stable source of funding; no specific, uniform set of restoration goals and objectives;
fragmentation of responsibility; and unclear direction for interagency obligations.

South Florida Everglades
Background
The South Florida Everglades is a uniquely diverse system of subtropical wetlands, uplands,
and coastal and marine areas. Encompassing over 18,000 square miles, the ecosystem is
dominated by the watersheds of the Kissimmee River, Lake Okeechobee, and the
Everglades. The Everglades network of wetlands forms the most crucial component of the
ecosystem.
Inappropriate water management schemes — predominantly the U.S. Army Corps of
Engineers' Central and South Florida Project (C&SF) built in the mid-twentieth century to
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address flood protection and provide water for municipal and agricultural purposes —
combined with increased water demands and excessive drainage of wetlands, have
significantly contributed to the highly degraded state of the South Florida ecosystem. Today
Lake Okeechobee provides drinking water for over 6 million people (three times more than
the C&SF Project originally intended) and serves as a source of irrigation for a $1.5-billion-ayear agricultural industry. These use requirements have changed the natural variability of
water flow, water timing, and water distribution, severely straining the ecosystem's ability to
perform its intended function, particularly in the Everglades.
Restoration efforts in the region were initially driven by a fierce battle over the Everglades
between farmers and environmentalists. The federal government responded to the issue
through the Water Resources Development Act (WRDA) of 1992 and directed the U.S. Army
Corps of Engineers to initiate a comprehensive review of the C&SF Project. This led to the
establishment of a commission, development of various task forces and working groups,
enactment of several state laws, and federal authority for a comprehensive restoration plan in
Water Resources Development Act (WRDA) of 1996.
The Comprehensive Everglades Restoration Plan (CERP), released by the U.S. Army Corps
of Engineers in 1999, outlined structural and/or operational modifications to the original C&SF
Project that were needed to improve the quality of the environment; protect water quality;
improve protection of the aquifer; improve the integrity, capability, and conservation of urban
and agricultural water supplies; and improve other water-related purposes. The concept
behind CERP is to capture and store freshwater that currently is discharged to the ocean,
and use it during the dry season to replicate natural flow (with approximately 80 percent to be
used for the natural system, and 20 percent for agricultural and urban uses). This is to be
achieved by removing 240 miles of levees and canals, and building a network of reservoirs,
underground storage wells, and pumping stations to capture water for redistribution, which
relies heavily on land purchases.
WRDA of 2000 formally approved CERP, committing some $4 billion of federal dollars to the
restoration effort. The Act also stipulated that CERP construction, as well as operation and
maintenance costs, be equally shared between the state of Florida and the federal
government.
Responsibilities for implementing CERP are shared between the U.S. Army Corps of
Engineers and the South Florida Water Management District. Implementation of CERP is
expected to continue through 2038; the projected half-way point is 2010. The projected cost
of the plan is approximately $8 billion, with annual operation and maintenance costs,
including adaptive assessment and monitoring, estimated at $182 million.
Findings
The South Florida ecosystem restoration initiative, as implemented by the Comprehensive
Ecosystem Restoration Plan (CERP), is the largest restoration effort led by the U.S. Army
Crops of Engineers to date, and potentially the largest ecosystem restoration effort in the
United States. As the South Florida effort continues to evolve and be implemented, close
attention should be paid for lessons relevant to other initiatives across the country.
The South Florida initiative differs from many other efforts in that it involves only one state
and one country. Its types of ecosystems, impacts, stakeholders, and potential issues and
user concerns arising from restoration and development also differ markedly.
However, as its name suggests, CERP is a comprehensive plan involving all stakeholders of
the region, including local, state, and federal agencies and entities. Most, if not all of the
government agencies and entities involved in the Florida effort are expected to play some
role in other efforts.
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The scale of the project also is considered to be analogous to other initiatives, as well as its
levels of funding and degree of commitment from both state and federal governments. The
timeline needed to undertake the vast number of projects for large-scale ecosystem recovery
elsewhere also will be similar to the Everglades. Further, other efforts will be conceptualized
through a dire need for whole ecosystem recovery.
In addition, comparable endeavors are expected to be based on overarching principles
similar to those in South Florida, including restoration, preservation, and protection
requirements while providing for the needs of all stakeholders in the region; use of bestavailable science, technology, and independent scientific review; unanimous cooperation and
facilitation of the restoration agenda from stakeholders and all involved entities (including full
partnership with federal, tribal, state, and local agencies); and development and
implementation of a flexible plan that engages adaptive assessment and provides for ongoing
maintenance and monitoring.
Possible issues of contention arising during CERP implementation include stakeholder
assurances for water allocation; agency and entity coordination; technological uncertainties;
plan success; and funding.

Great Lakes
Background
Bordered by the nation’s longest coastline — stretching 10,900 miles — the Great Lakes
contain 20 percent of the world’s freshwater supply and their watershed drains nearly
200,000 square miles of land. The lakes are home to 34 million U.S. and Canadian residents,
and are nationally and internationally important for drinking water and power production,
industry, irrigation, commercial and recreational fisheries, navigation, and commerce. The
Great Lakes ecosystem and the life supported within it are of global biological significance.
Invasive species, pollution, habitat degradation, overfishing, hydrologic alteration, resource
extraction and development, and competing water-use demands have seriously impacted the
Great Lakes over the last two centuries. The health of the basin reached its worst levels of
chemical and nutrient pollution in the late 1960s and early 1970s. Since that time, many
binational, national, state, and local solutions have been implemented to alleviate the
problems—some with great success. However, a more recent series of invasions by
nonnative aquatic species has had devastating effects on the ecology and water
infrastructure of the Great Lakes.
Currently 148 federal and 51 state programs fund environmental restoration activities in the
Great Lakes basin. Most of these programs involve the localized application of national or
state environmental initiatives that do not specifically focus on basin concerns. There is no
overarching plan for coordinating and tying together these strategies and program activities
into a coherent approach to attain overall basin restoration. Moreover, a recent U.S.
Government Accountability Office report concluded that sufficient funds were not being
supplied for Great Lakes restoration.
In May 2004, President Bush signed a Presidential Executive Order recognizing the Great
Lakes as a national treasure and calling for the creation of a Regional Collaboration of
National Significance and a cabinet-level interagency task force. After extensive discussions,
the federal Great Lakes Interagency Task Force, led by the U.S. Environmental Protection
Agency, established some working guidelines which created an executive committee. This
committee is staffed by the Council of Great Lakes Governors, the Great Lakes Cities
Initiative, Great Lakes tribal officials, and the Great Lakes Congressional delegation.
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At the official launching of the Great Lakes Regional Collaboration in Chicago, Illinois, in
December 2004, the region's leaders declared publicly and formally their support for the
development of a strategy and actions to further protect and restore the Great Lakes. A Great
Lakes Framework defined the process for developing a Great Lakes restoration and
protection strategy, calling for the parties within one year to design a strategy to restore and
protect the Great Lakes now and into the future. In addition, eight working groups with
various subgroups are developing recommendations for the long-term restoration strategy. A
separate three-year Annex 2000 negotiation to create a regional water management
framework among eight U.S. states and two Canadian provinces is somewhat disconnected
from Collaboration discussions right now and unclear if and how the two efforts will interface.
Findings
The Great Lakes ecosystem presents many of the challenges involved in other large-scale
restoration initiatives nationally, including how to involve multiple federal, state, and tribal
interests; how to tie together existing strategies and program activities; and how to holistically
address multiple ecosystem problems while accommodating important economic interests.
Because the Great Lakes Regional Collaboration is a recent initiative charged with
developing a coordinated, comprehensive plan for the long-term conservation and restoration
of the Great Lakes, it is uncertain how these challenges will be overcome. However, the
Great Lakes have more than 30 years of effective joint cooperation through the Canada-U.S.
Great Lakes Water Quality Agreement and other forums to build on.
One important detail of the Collaboration that is yet to be determined is the type of role that
the Canadian federal agencies and the provinces of Ontario and Quebec will have. Nor has
the role of the tribes and first nations — large landowners with special legal status in the
Great Lakes basin — been determined. As in the rest of the country, it is important that any
holistic approach to restoration in the Great Lakes basin fully include its neighbors —
Canadian federal agencies, the provinces of Ontario and Quebec, and tribes and first nations
— at a high level. The problems of the Great Lakes basin do not end at the U.S. border and
need to be addressed through a shared vision and complementary restoration actions.
One positive outcome of the Collaboration is the involvement of the mayors and cities of the
Great Lakes in restoration planning through the Great Lakes Cities Initiative. Long-term
restoration in the Great Lakes must have the commitment of all levels of government and all
stakeholders, and this seems to be recognized in the Great Lakes Regional Collaboration. It
is hoped this commitment will not only be in the form of support for the restoration effort, but
also for providing resources and helping with plan implementation. Specifically, it is essential
that any restoration initiative incorporate specific ways that all constituencies of a healthy
ecosystem (industrial, municipal, and public) can participate in achieving the desired outcome
— for example, by transforming the region’s human systems that impact the natural system.

San Francisco Bay-Delta
Background
At 1,600 square miles, the San Francisco Bay Estuary and the Sacramento-San Joaquin
Delta form the West Coast’s largest estuary, draining an area of more than 61,000 square
miles. The San Francisco Bay-Delta is home to the nation’s fourth-largest metropolitan region
and affords numerous agricultural, industrial, economic, and recreational activities. Before
the 1840s Gold Rush, the Bay-Delta supplied passage for water exiting to the ocean at rate
of 69 million acre feet. Today, overuse and multiple construction projects have significantly
altered the region, resulting in a number of interrelated environmental problems — including
the elimination or alteration of over 88 percent of the estuary's wetlands; inadequate water
quality due to the discharge of pollutants; destruction and fragmentation of habitat; declining
fish and wildlife populations; high risk of levee breaches; and uncertain and inadequate water
supplies.
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The first federal restoration activity to focus on the Bay-Delta began in 1987 with the
establishment of the San Francisco Bay Estuary Project under the National Estuary Program.
In 1992, two state-led councils — the Water Policy Council and the Bay-Delta Oversight
Council — were established to reconcile and accommodate the numerous stakeholders the
benefit from the Bay-Delta. In 1994, state and federal agencies, in consultation with
stakeholders, created the CALFED Bay-Delta Program.
Between 1995 and 2000, Bay-Delta agencies, led by the U.S. Department of Interior and the
California Resources Agency, developed a comprehensive, 30-year plan to address
ecosystem health and water supply reliability problems in the region. The public played a
critical role in the plan's development, with a group of more than 30 citizen-advisor
stakeholders charted under the Federal Advisory Committee Act as the Bay-Delta Advisory
Council. Formally released in 2000, the CALFED-Bay Delta Program’s plan lays out specific
actions and investments to meet program goals and describes an implementation strategy, at
a projected cost of $8 billion.
In 2004, Congress formally reauthorized the CALFED Bay-Delta Program, providing for
federal agency participation and authorizing $389 million over four years to help implement
the CALFED Bay-Delta Program’s long-term plan. In the last 10 years, more than $2.5 billion
in state and $845 million in federal funds have been spent on the Bay-Delta restoration
process.
Findings
Unlike many other initiatives across the country, restoration of the Bay-Delta involves only
one state and one ecosystem. However, numerous lessons can be drawn from the CALFED
Bay-Delta Program when considering the most successful pathway for developing and
implementing a long-term comprehensive restoration plan.
First, a federal commitment to both authorization and funding is crucial during comprehensive
plan development and comprehensive plan implementation. Although the CALFED BayDelta Program received adequate state and federal resources and funding during its
development phases, plan implementation was severely delayed for many years while the
program awaited federal reauthorization. This delay not only affected restoration actions on
the ground, but also saw the decline of federal funding dollars and overall agency support for
the program.
Between 2001 and 2004, a handful of bills were introduced in both the House and Senate to
reauthorize the CALFED Bay-Delta Program. To gain support from lawmakers outside
California, many of the bills included provisions addressing water development issues in
other Western states. All the bills advanced a dialogue over reauthorization of the CALFED
Bay-Delta Program, but to its detriment some bills also caused debate among the program’s
stakeholders. Finally, after four years of negotiation and several ill-fated attempts, bipartisan
consensus resulted in successful passage of legislation reauthorizing the CALFED Bay-Delta
Program in September of 2004. However, it is yet to be determined if Congress will
appropriate the authorized program funding levels.
It is also imperative that restoration program funding be scheduled into all participating state
budgets, and be authorized in state statute. Initially the CALFED Bay-Delta Program was not
displayed as a program element in the governor’s budget or scheduled in the budget bill, and
the state legislature was slow in statutorily authorizing the program’s governance framework.
Both of these factors produced hiccups in the program’s structure in the state and affected its
overall functioning.
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Upper Mississippi River
Background
The Upper Mississippi River (UMR) system includes the Upper Mississippi, Illinois,
Minnesota, St. Croix, Black, and Kaskaskia Rivers. These rivers drain an area of
approximately 190,000 square miles that spans large portions of Iowa, Illinois, Minnesota,
Missouri, and Wisconsin, and a small part of Indiana and South Dakota. The floodplain of the
UMR encompasses some 2.1 million acres of land and water. Roughly 1,300 miles of the
UMR system are navigable. Approximately 30 million people live in the UMR basin, where
the dominant land use is agriculture.
Agricultural, navigation-related, and urban development have significantly modified the
hydrology, water quality, and overall ecosystem integrity of the UMR system. Changes to the
natural variability of water flow, water timing, and water distribution throughout the system by
navigational dredging, locks and dams, and urban and agricultural land use demands have
resulted in many problems.
In the 1986 Water Resources Development Act, Congress designated the UMR as a
"nationally significant ecosystem and a nationally significant commercial navigation system"
— the only inland river in the United States to have such a designation. Since then,
momentum has been building to address the consequences of spending billions of dollars on
navigation improvements but only a fraction of that on ecosystem restoration efforts in the
UMR system.
There are several large-scale ecosystem restoration and environmental protection initiatives
underway in the UMR basin. Managed by both federal and state entities, these activities are
occurring at various geographic scales — from the UMR channel, to riparian wetlands and
bottomland forests, to the management of lands across large sub-basins within the
Mississippi River watershed.
Findings
Along with other parts of the United States, the UMR basin is geographically diverse and
complex, with many competing economic and political interests. The challenges and
accomplishments of restoration efforts in the UMR basin should be a source of significant
insight to other initiatives across the country.
Although the UMR basin has no single restoration plan or funding strategy, there are a
number of significant and complementary ecosystem restoration and environmental
protection initiatives underway within the river system and the broader watershed. Together,
the Environmental Management Program (EMP), UMR-Illinois Waterway navigation study,
Hypoxia Action Plan, and USDA conservation programs represent long-term, interagency,
and multi-stakeholder efforts to direct billions of federal, state, and private dollars toward the
restoration of critical ecosystems in the UMR basin.
Within the river and floodplain system, the EMP has provided a scientific and practical basis
for future restoration efforts. An important set of long-term monitoring data, design and
construction methods, information on habitat response, models of interstate and interagency
coordination, and public input mechanisms have evolved through nearly twenty years of
program implementation. The 50-year, $5.72-billion ecosystem restoration plan proposed
recently by the Corps of Engineers in the UMR-Illinois Waterway Navigation Study builds on
these findings and lessons.
Within the broader watershed—most of which consisting of private lands in agricultural
production—the Action Plan for Reducing, Mitigating, and Controlling Hypoxia in the Northern
Gulf of Mexico (called the Hypoxia Action Plan) and the U.S. Department of Agriculture
conservation programs constitute the primary landscape-level efforts to improve
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environmental management of private agricultural lands. The Hypoxia Action Plan has
initiated a planning process, but the degree of federal and state support needed to move it
forward has yet to materialize. At the same time, spending has increased significantly
through the U.S. Department of Agriculture conservation programs reauthorized in the 2002
Farm Bill. Over the life of the current Farm Bill, several billion dollars will be invested in
voluntary conservation efforts on private agricultural lands in the UMR basin. Because these
investments are not coordinated or evaluated on a large-scale basis, it is unclear what level
of basin-wide impacts they will have.
In ecological terms, the division of the UMR into two basic components--the river system
(river and floodplain) and the broader watershed--is an arbitrary distinction, since the two
components are internally and dynamically connected. Moreover, with respect to particular
environmental problems such as nutrient and sediment runoff, policy and management
responses need to be formulated in a cross-cutting fashion. Owing to the size and complexity
of the UMR — as well as to the jurisdictional reach and institutional proficiencies of different
federal agencies—it remains a great challenge to move beyond piecemeal efforts to
restoration. Very significant steps toward an integrated approach toward restoration of the
river and floodplain system have taken through the Environmental Management Program and
the Navigation Study. Hopefully these initial successes will form a basis for a more
comprehensive basin-wide approach to land stewardship and ecosystem restoration.
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II. Comparing & Contrasting Case Histories
Although each ecosystem restoration has a unique history and set of regional concerns, it is
useful to compare and contrast these differences. The following table presents some of the
unique features of the seven ecosystem restoration initiatives in this study, followed by a brief
discussion of both the similarities and differences that are important to understand.

Table 1. General overview and comparison of the seven ecosystem restorations
analyzed in this study.

Great Lakes

Chesapeake
Bay

Coastal
Louisiana

Columbia River

Florida
Everglades

San
Francisco
Bay-Delta

Upper
Mississippi
River

Geographical
coverage
2
(miles )

200,000

64,000

18,000

259,000

18,000

39,000

190,000

Jurisdictional
coverage

8 states; 2
federal
governments;
2 provinces

6 states;
District of
Columbia; 1
federal
government

1 state; 1
federal
government

7 states; 2 federal
governments; 1
province

1 state, 1
federal
government

1 state; 1
federal
government

5 states; 1
federal
government

Population

34 million

16 million

2 million

11 million

12 million

7 million

30 million

Army Corps of
Engineers

Department of
Interior

Army Corps of
Engineers

Lead federal
agency

Environmental
Protection
Agency

Environmental
Protection
Agency

Army Corps of
Engineers

Northwest Power and
Conservation Council/
National Oceanic &
Atmospheric
Administration/
U.S. Fish & Wildlife
Service

Lead state
agency

Multi-state

Multi-state

Louisiana
Department of
Natural
Resources

Multi-state

South Florida
Water
Management
District

California
Resources
Agency

Multi-state

Start date

n/a

1983

n/a

1980

1993

1995

1986

Finish date

n/a

Ongoing

2050

Ongoing

2038

2030

Ongoing

Estimated
total cost

Billions

$12 billion

$14 billion

Billions

$8 billion

$8.5 billion

Billions
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Comparing Case Histories
Effects of Competing Demands
First and foremost, all of the ecosystems have historically suffered from the effects of
competing demands on ecosystem resources. This competition has led to the development
of socio-economic systems and infrastructure that depends on particular uses, including
dams and levees for flood control and power production; channels and canals for navigation,
irrigation, and wastewater discharge; and fish stocking and farming for recreational and
commercial activities. As a result, any attempt to restore the ecosystem must also transform
these historically significant socio-economic systems, and modify their dependent
infrastructure. Therefore, large-scale ecosystem restoration is a sensitive process. It takes
money, time, and resources away from other priorities, and requires shifts in historical
thinking.
Ecosystem Impacts
Another commonality is the similar ecosystem impacts of reduced water quality; water
quantity issues; declining fish and wildlife populations; destruction and loss of habitat —
particularly wetlands; and invasive species problems. Because of these common problems
and concerns, the restoration initiatives should look to one another for guidance, lessons, and
technologies that work best to address these issues.
For example, conversion of land for agriculture has resulted in the loss of up to 95 percent of
wetlands in the Iowa and Illinois portions of the Upper Mississippi River basin. More than 1.2
million acres of coastal land has been lost in Louisiana — accounting for 80 percent of the
nation's coastal land loss. And in the San Francisco Bay-Delta, over 88 percent of the
estuary’s wetlands have been eliminated or altered.
In the Chesapeake Bay, nutrient enrichment and algal blooms combined with sediment runoff
have resulted in decreased dissolved oxygen and water clarity. Declining water quality
through soil erosion and increased levels of polluted runoff, nutrients, and contaminants is
also prolific in the South Florida Everglades. The discharge of pollutants — such as
pesticides, fertilizers, oil and grease, metals, nutrients, and sediments from farms, ranches,
and cities — have similarly produced inadequate water quality in the San Francisco BayDelta. Industrial and municipal discharges, combined sewer overflows, and urban and
agricultural nonpoint source runoff also have seriously reduced water quality in the Great
Lakes basin and resulted in the accumulation of contaminants in lake sediments.
Endangered, Rare, and Invasive Species
All seven ecosystems also provide habitat for listed endangered and rare species. The South
Florida Everglades has 68 plant and animals species listed as threatened or endangered —
more than any other state. Two species of freshwater mussel listed as endangered and
another five species listed as rare are found in the Upper Mississippi River basin. In the
Columbia River, 12 major salmon and steelhead runs are listed as endangered, and several
species are extinct.
The ecosystems also share the problem of invasive species. In the Upper Mississippi River
basin, Asian carp, round gobies, and zebra mussels are particularly destructive. Over 1.5
million acres of the South Florida Everglades are infested with invasive species and exotic
plants. More that 140 non-native aquatic species have colonized the Great Lakes since the
1800s resulting in costly damage to ecology and water infrastructure.
Federal and State Leadership
All seven initiatives have a designated federal and state agency leading the restoration
efforts. In most cases, priority issues and restoration actions have determined these lead
agencies. For example, the Florida Everglades and Coastal Louisiana restoration efforts
both are co-led by the U.S. Army Corps of Engineers because they involve extensive
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engineering and replumbing. Because the Chesapeake Bay initiative centers on water quality
issues, it is managed by the U.S Environmental Protection Agency.
Government and Stakeholder Coordination
These restoration efforts require unprecedented levels of federal, state, local, and
stakeholder coordination and commitment throughout both development and implementation
phases. For that reason, the restorations have established numerous task forces, citizen
advisory panels, and coalitions to oversee, coordinate, and facilitate the restoration process.
For example, in the San Francisco Bay-Delta a group of more than 30 citizen-advisor
stakeholders are charted under the Federal Advisory Committee Act as the Bay-Delta
Advisory Council. In recognition of the threats to the Mississippi River Delta and the Chenier
Plain, a unique mix of local and national environmental groups, civic organizations,
businesses, industry groups, local governments, and concerned individuals have created the
Coalition to Restore Coastal Louisiana.
In the Great Lakes, principal conveners — including the U.S. Environmental Protection
Agency’s Administrator, Great Lakes governors, mayors, tribal officials, and congressional
delegation members — recently established the Great Lakes Regional Collaboration to
prepare short- and long-term restoration goals and strategies. In the Chesapeake, the
Chesapeake Bay Commission — comprising delegations from Maryland, Virginia, and
Pennsylvania — assists the state legislatures by promoting intergovernmental cooperation
and coordination for resource planning and uniformity of legislation, among other functions.
Costs
Large-scale restoration in all the regions is also expected to cost an average of $10 billion
and take decades to achieve. The federal government is expected to pay the more than half
the costs, with states providing funding through some form of cost-share arrangement. For
example, the total cost of restoring the South Florida Everglades is estimated at $7.8 billion,
half of which will be provided by the federal government and the other half by the state of
Florida. The effort is also expected to take four decades.

Contrasting Case Histories
Geographic Size
In terms of geographical coverage and population size, the Great Lakes is the largest
ecosystem restoration initiative in the United States. At 200,000 square miles, the Great
Lakes watershed is more than three times the size of the Chesapeake Bay, and more than
ten times the size of the Florida Everglades. The Great Lakes also has the distinction of
being only one of two restoration efforts to transcend international borders, and encompasses
more states than any of the other initiatives. Taken as a whole, any large-scale restoration
effort in the Great Lakes must assimilate 10 different legislative bodies, two federal
governments, and many tribes and first nations—an immense and complex undertaking.
With territory in seven states and the Canadian province of British Columbia, more holistic
approaches to restoring the Columbia River will similarly need to assimilate eight legislative
bodies, two federal governments and many tribes and first nations.
Population
At 667 people per square mile, the South Florida Everglades is the most densely populated
restoration area, followed by the Chesapeake Bay (250 people per square mile), San
Francisco Bay-Delta (179 people per square mile), the Great Lakes (170 people per square
mile), the Upper Mississippi River (157 people per square mile); Coastal Louisiana (111
people per square mile), and finally, the Columbia River (42 people per square mile).
However, the total population of the Great Lakes basin, home to 34 million people, is nearly
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three times larger than that of the Florida Everglades, and five times larger than the San
Francisco Bay-Delta population.
Ratio of Land Area to Water
The Chesapeake Bay is unique among coastal and inland bodies of water in that it has the
largest land area to water volume ratio of any system in the world — equal to 1,059 square
miles of land for every square mile of water. This is five times the ratio of the next closest
waterbody; the Gulf of Finland. The principal reason for this is the Chesapeake’s extreme
shallowness; its average depth is less than 21 feet. The shallowness of the Bay however
exacerbates its vulnerability to degradation from actions that take place on land hundreds of
miles from its shores. This vulnerability is further compounded by the dense population within
the Bay’s watershed.
Source of Drinking Water
Several of the ecosystem restoration areas are a source of drinking water for large
populations. The Great Lakes--which hold 95 percent of the nation’s surface fresh water
supply—provides drinking water to more than 25 million people, the San Francisco Bay-Delta
provides drinking water to 22 million people and the South Florida Everglades provides
drinking water to 6 million people. This demand for clean freshwater not only catalyzes the
need for restoration and protection efforts, but also determines the level of environmental
quality these efforts must achieve.

*****
Each of the seven ecosystems is nationally and globally unique in its biological and habitat
diversity, socio-economic dependencies, and a whole range of other distinguishing
characteristics. This fact alone warrants a national commitment to conserving and restoring
these systems. Many of the systems already have local and regional consensus for
protection and restoration, but all of them need national support to successfully garner state
and federal attention, program authorization, and funding.
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III. Findings from Interviews

9

To gain insight into the “story behind the story,” in 2004 the Institute conducted a small
number of confidential, in-depth telephone interviews designed to elicit the lived experiences
of a few people very involved for a long period of time in the mess and glory of ecosystem
restoration. The Institute’s qualitative research approach rests on the assumption that the
social processes we seek to understand are embedded in everyday lives (Chase 1995). This
approach contrasts with a quantitative approach of, for example, gathering the opinions of a
large number of people. Both approaches are valid; their use depends on the type of
knowledge sought. Qualitative inquiry seeks to understand human actions rather than
generalize or ascribe causation (Schwandt 2000), and to reveal rather than reduce
complexity.
The Institute interviewed seven influential people who have been actively involved for 10 to
30 years in the restorations of the Florida Everglades and Chesapeake Bay.10 They were
chosen from among agricultural, environmental, and government organizations to represent a
wide range of perspectives. By ensuring confidentiality, the Institute was able to protect each
person’s right to privacy while freeing him or her to speak openly. The interviews lasted from
one-and-a-half to three hours and, with consent, were audiotaped. The following section
summarizes what the Institute learned during the interviews, along with some implications.

Discussion and Implications by Interview Question
How did you become involved with the restoration?
We did not find glaring distinctions between the responses of those we thought would
advocate and those we thought would resist ecosystem restoration. Indeed, we were struck
by the deeply personal ways people came to be committed to restoring an ecosystem, no
matter their role or organization. Each person’s interest, enjoyment, and commitment
focused on a particular ecosystem stemming from a unique personal history.
All but one commitment grew out of experiential involvement with the ecosystem through
study or recreation. Several participants studied the ecosystem in college or as a volunteer,
and then by choice found a permanent position to continue that work. Others keenly enjoyed
the ecosystem through fishing, canoeing, or boating, which led them to seek a permanent
position to continue this interaction. The one exception was a person in a private-sector job
whose initial involvement stemmed from obligatory involvement through a court case.
However, this person has remained involved with increasing interest for 20 years and
enthusiastically articulated the global uniqueness of the ecosystem.
Implications:





Regardless of organizational affiliation, stakeholders desire a restored ecosystem.
Stakeholder differences center on how quickly to restore the ecosystem and who
will pay for it.
Reasonable deadlines, shared costs, and respect for differences lessen resistance
to restoration efforts.
Educational and volunteer activities are prime recruitment grounds for ecosystem
restoration staff.
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Appendix I is a discussion of research methods and includes the interview protocol and purpose and consent form.
The interviews were an unbudgeted add-on to enhance the depth and richness of the study. To make best use of
limited resources, the Institute focused on a wide range of perspectives for two well-established restoration initiatives.
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What makes the ecosystem special?
Participants referred to the national or global importance of ecosystems using phrases such
as “a national treasure.” Participants often offered some particular distinguishing
characteristic of their ecosystem, such as “the Chesapeake is the largest estuary in the
United States” or “the Everglades is a globally unique resource at this latitude; in the rest of
the world we find deserts or sands at this latitude.”
Participants also made it clear that ecosystems do not exist in isolation “out there,” but are an
intimate part of the culture of a people. The Chesapeake Bay and Everglades — and
presumably the other ecosystems as well — were described as important to the identity of
the people who live nearby. We were told that Marylanders and crabs “belong together.”
One participant mentioned the “Terrapins,” the University of Maryland basketball team that
took its name from a turtle found in the brackish water of estuaries. As one scientist
concluded, ecological distinctions make “a resource worth fighting for.” Another said that the
wading birds of the Everglades add beauty and distinction to the region, which is diminished
by the 90 percent loss of these birds.
Implications:



Cultural identity is tied to the living resources and characteristics of the ecosystem
that people inhabit.
While people treasure living resources, many — including elected officials and civic
leaders — do not easily understand how everyday life affects and degrades the
ecosystem.

Who is most responsible for restoration?
Four types of people were mentioned as being most responsible for restoration: high-level
elected officials (i.e., members of Congress and governors), scientists, citizens, and
reporters. The first person mentioned by everyone we interviewed from the Chesapeake Bay
was three-term U.S. Sen. Charles “Mac” Mathias, a Maryland Republican (who also served
four terms in the U.S. House of Representatives). Several described how Mathias had
traveled throughout the watershed on a sailboat to see the conditions and talk to anglers,
watermen, and farmers. Mathias’s leadership spurred funding for the five-year EPA study.
Former Maryland Gov. Harry Hughes also was mentioned as vital for the Chesapeake Bay
restoration. One participant told us that when EPA’s comprehensive study came out, Hughes
said we “cannot put this on a shelf.” He made a personal call to Gov. Charles Robb of
Virginia, and then Hughes and Robb drove to Pennsylvania to get the third governor, Dick
Thornburgh, on board.
For the Everglades, several respondents mentioned Sen. Robert Graham as not only being
instrumental in starting the restoration 20 years ago, but also continuing to this day to keep
his “pulse on the process,” including bringing people together when necessary. Graham, a
Democrat, and Rep. E. Clay Shaw, a Republican, formed a bipartisan team on the Hill
bringing the message “Save our Everglades.” Participants told us that their leadership was
instrumental in getting the restoration plan authorized in WRDA 2000. Consensus was so
strong that Audubon and the sugar industry visited congressional offices together.
Participants also mentioned Florida State Sen. Richard Pettigrew as “a great diplomat and
consensus builder, able to bring different people together and then have them champion the
solution.” Pettigrew, an attorney, was speaker of Florida House in the 1970s and then served
as a Democratic state senator. He was tapped to chair the 50-member Governor's
Commission for a Sustainable Florida and instrumental in “having them all get along.” One
participant said that the governor certainly supported Everglades’s restoration — “but not like
Dick, who slept it.”
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The first person mentioned by one participant was Lawton Chiles — who served as Florida
state representative, senator, and governor as well as U.S. Senator. The participant said he
was “always behind the effort; he saw all sides.”
Respondents also mentioned scientists as playing a key role by providing the “call to action”
for Everglades restoration. University of Maryland’s Eugene Cronin was described as a
“respected holistic scientist” who understood the ecosystem and could communicate the big
picture. He had looked at the data from the 1960s and 1970s, pointing to sharp declines in
the Chesapeake Bay, and said, “We have to do something”. Modeler Dr. Robert Tohmann of
Manhattan College was described as a “giant in the field,” who in two decades of work
contributed “not just the numbers, but the understanding.” For the Everglades, Stu
Applebaum’s passion and dedication was called “unparalleled.” Applebaum headed the
restoration project for the U.S. Army Corps of Engineers and worked to get input from
governments and individuals.
Among the earliest voices sounding the alarm for ecosystem degradation are private citizens.
Participants mentioned the dedication, knowledge, and personal connection of Marjorie
Stoneman Douglas for the Everglades and Fran Flanigan for the Chesapeake Bay. Citizens
that make a difference demonstrate commitments that span decades — over 50 years for
Douglas and 25 for Flanigan. Reporters also can play a key role in getting and keeping the
restoration in the public eye. Several people mentioned reporter Tom Horton, who took on
Chesapeake Bay restoration as a cause in the 1980s. As one participant said, Horton has
been “instrumental in making the Chesapeake Bay an everyday concern, and taking science
and making it understandable.”
Implications:





Citizens and scientists are the first to sound an alarm and a call to action for
ecosystem restoration.
Successful action has often been led by high-level public officials who are
personally involved with the ecosystem throughout long careers in public service.
Personal passion and direct action is the driving force for restoration, regardless of
the individual’s position or political party affiliation.
Frequent science communication by reporters, advocates, government officials,
and scientists keeps the public informed and interested.

What critical events led to restoration and funding?
For the Chesapeake Bay, results from scientific studies that showed ecosystem problems
were frequently mentioned as the critical factors that led to restoration and funding. As one
participant put it, “understanding is the beginning of action.” All Chesapeake Bay participants
pointed to the first Chesapeake Bay Conference in 1983 as a key event. At the conference,
results from a six-year EPA study of the Chesapeake Bay were reported and governors
signed the first Chesapeake Bay Agreement, which established goals and the Chesapeake
Bay Program.
Sometimes action has been spurred by a crisis, such as the 1984 closing of the Maryland
striped bass fishery. More often, participants said action resulted from learning of long-time
declines. For example, the 90-percent drop in wading bird populations in the Everglades has
rallied a region to dig deeper for solutions, as has the 1990s decline of oysters in the
Chesapeake Bay.
Respondents also mentioned new technologies as critical to the Chesapeake Bay restoration.
Improved computer modeling and computational capabilities allowed better understanding of
ecosystem functions and processes, integrated research and monitoring, and helped get the
information to decision makers. Accurate models are vital because, as one participant said,
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before committing large funds to restoration, decision makers need to know projected load
reductions.
For the Everglades, participants stressed political events. Each participant mentioned Gov.
Chiles’s highly symbolic act of literally laying down his sword in federal court and saying, “we
surrender,” after the U.S. Attorney General filed suit against Florida for violating its own water
quality standards. According to one respondent, Chiles’s action led to the state “getting
serious” about crafting a mediated agreement with the federal government. Everyone also
mentioned the U.S. Senate approval — by an overwhelming margin — of the restoration plan
in the Water Resources Development Act (WRDA) of 2000.
One person thought a July 1999 deadline set by Congress was instrumental in “getting the
plan done” and in record time. Team buttons read “July 99 – Yes We Can.” The team
drafted the plan in April, delivered it July 1st, and it was approved in WRDA on Dec. 11, 2000.
Other critical events mentioned were the January 1983 mediation process leading to the
Everglades Forever Act in April 1984 and an October 1988 lawsuit.
Implications:






Legal action, especially in the federal arena, imposes requirements and deadlines
that force parties to work together to address ecosystem damage.
Congress will not write a blank check; consensus on a science-based restoration
plan with costs documented is necessary.
Clear scientific understanding and consensus on the significance and sources of
the problems is of primary importance.
University scientists have played a key role in documenting problems and
advancing science and technology, especially when using a holistic approach.
Scientists, engineers, and others in government and private industry play a key role
and add value.

What factors made restoration easier or move faster?
Respondents most frequently mention the dedication of champions as a key to speeding or
easing restoration. Buy-in and leadership by high-level elected leaders was mentioned
repeatedly as making restoration easier for the Everglades and Chesapeake Bay. For the
Chesapeake, the continuation of signed agreements — even those that were initiated by
leaders with a different party affiliation — has been a key factor. Several people pointed to
broad popular support underlying the interest and commitment of high-level elected officials.
As one participant said, “being pro-Everglades is a must for political success.” One person
said a key factor has been the continuity of people who have dedicated their entire careers to
the restoration of the Everglades. People exhibited similar long-term dedication to restoration
of the Chesapeake Bay.
The particular characteristics and appeal of ecosystems also helps. The Chesapeake is what
one called a “popular playground” for many members of Congress, and its close proximity to
the nation’s capital may play a role in eliciting support. Respondents also mentioned that the
Everglades and Chesapeake both provide extremely important sources of income and
emotional ties to the region. Another suggested that being blessed with four national parks,
20 wildlife refuges, and many endangered species “helps prioritize the Everglades on a
national scale.” This person also said that “George W. Bush has one environmental issue,
and that is the Everglades.”
In a similar vein, one participant said that under the leadership of Dick Pettigrew, the
Governor’s Commission spent two years traveling around South Florida, seeing how the
system works and getting to know each other during the site visits and evening social hours.
This hastened consensus about how they wanted the Everglades to look.
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Participants noted that a mediation process of all parties of the Everglades litigation “made
them more receptive and move very quickly to come up with a plan in six months.” Having
technical people talk to technical people without attorneys was very important to reaching
agreement quickly.
Several participants mentioned that aggressive, measurable goals with dates are crucial. To
be effective, these goals need to be performance-based (i.e., produce measurable change in
ecosystem outcomes) and understandable. A nagging problem is the tension between those
who want to take a fast road to these goals and those who want to go slow.
Implications:









Idiosyncratic ecosystem characteristics — often the living resources such as the
Maryland blue crab — drive interest and commitment at all levels.
The complexity of large-scale ecosystems can leave even scientists uncertain or in
disagreement about how to best protect and restore the ecosystem.
Some people will want to take the slow road and other the fast one to restoration.
Facilitated meetings, even among technical people, can speed agreement.
Clear and measurable goals with deadlines help focus time and resources.
The committed personal involvement of high-level public officials will speed action.
Effective political leadership and action relies on broad public support.
Voluntary agreements among principals have been carried on by successors
without question.

What factors have slowed down or made restoration more difficult?
Several participants mentioned there is not enough money “to really get the job done.”
Despite big price tags covered by federal authorizations, participants said appropriations
have not been forthcoming (“still to be seen”) and there are huge funding gaps at the same
time money is getting tighter. In the Everglades, the state has provided virtually all of the
restoration funding. Although the pilot projects all required 50/50 match, Florida has not yet
received any federal construction dollars. One nagging problem is that the incremental cost
of restoration is increasing over time. While waiting for appropriations to implement key land
purchases, land in Florida has been lost to development and the cost of what is left has gone
up. This leaves the people who are working on restoration asking, “Where’s the money?”
One participant worries that this situation “has the potential to pit ecoregions against each
other” in the competition for dollars.
Several respondents said that when a community or organization contributes to ecosystem
degradation but does not reap the benefits of ecosystem restoration, it is very hard to elicit its
dollars and commitments. Examples are the upstream communities with inadequate
wastewater treatment and farmers with deficient stream buffers who are geographically
removed from the degraded conditions. Getting support under these conditions is especially
difficult when the state or community faces other environmental problems that they believe
are more pressing, such as the $5-billion mine reclamation faced by Pennsylvania.
Several people talked about the difficulty of dealing with the “tragedy of the commons,” when
individuals do not see their own contributions to cumulative negative ecosystem impacts.
One person gave the example of watermen who place most of the blame for declines in living
resources on pollution while minimizing the impact of their own actions. Another said the
same is true for farmers. A Chesapeake Bay survey of farmers showed large agreement
among farmers that agriculture contributes to the bay’s pollution, but a smaller percentage
agreed that farmers in their county were contributing, and almost none agreed that their own
farm was contributing to the problem.
American culture is an issue, too. Several people mentioned “society’s reluctance to regulate
agriculture.” One participant said that Americans “love the family farmer and farm
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landscape,” which begs the question, “What do you do when valuable land use creates offsite problems? We need to come to grips with this.” Others mentioned the fiercely
independent Chesapeake watermen, “the cowboys of the East,” who are so much a part of
the fabric of what makes the Chesapeake Bay unique and yet may be harvesting the oysters
beyond its carrying capacity. In addition, one participant from an environmental organization
said, “the current environmental community is uninformed” and that “personal and political
agendas outweigh the objectives” of the restoration plan — using the term “ego-system” to
characterize some members of the community.
Respondents also mentioned two important aspects of time. First, several participants noted
the difficulty of sustaining political momentum over a long period of time. One person said,
“An issue cannot be a crisis and on the front burner forever,” and yet “solutions really are a
‘forever thing’ and require a permanent change in the way we do things.” As one participant
said, the “perception is that Everglades is already done!” A second challenge is the tension
between going fast and going slow in implementing large-scale ecosystem restoration that
spans generations of time.
Many people spoke of practical problems, such as the slow process of doing things by
committee and the “size of bureaucracy sinking under its own weight.” One person said that
some agencies are “afraid to — or don’t want to — change priorities” because they “have a
job for life.” Several mentioned the challenge of voluntary agreements: if deadlines are
missed, then there are no penalties.
One person pointed to threats from development and population increase that go somewhat
unnoticed. In Florida, the population is projected to double in 30 years and rapidly escalating
property values — which have doubled in the last eight years — have increased the pressure
to develop land. Current stresses to the ecosystem will only increase. According to this
participant, “We have half the land we need” to restore the Everglades, and yet every month
permits are granted for new developments. Without money in hand to make the necessary
land purchases, “once housing is developed, it won’t be taken down.”
Implications:






Many barriers are inherent in human nature and behaviors, such as denial, lack of
knowledge and concern, and competing priorities.
Effective ecosystem restoration requires substantial change in “the way we do
things” and the acknowledgement that it is “a forever thing” rather than a one-time
fix.
Ecosystem restoration plans designed to include federal funds will be unsuccessful
if the authorized funds are not forthcoming.
All large-scale restorations can expect to face the difficulty of sustaining political
will over a long period of time.
Societal reluctance to regulate agriculture impedes ecosystem restoration.

What would move restoration forward?
Money, especially the promised but missing federal funds, was the first thing nearly every
respondent mentioned. As one person asked, “If the feds can’t do it, how can we?” Another
said, “The whole premise of the restoration plan is a 50-50” federal-state cost share.
Participants mentioned that tightened budgets following the Iraq War and poor economy had
led to large-scale ecosystem restoration taking “a back seat” to other priorities. At the state
level, “the Chesapeake Bay has become a partisan issue and this is a big problem.”
However, one participant praised the “bold move” by Maryland’s Gov. Robert Ehrlich of
floating the idea of a flush tax to pay for efforts to reduce nitrogen in the bay, and hope others
will follow.
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A recurring idea is the difficulty and need to maintain political will over “a 30-year process.”
One person said that “reinvigorated political leadership would move things forward.” Another
said we need “political guts by governors, the EPA administrator, and mayors to do what it
takes.” Another said, “We don’t have the political leadership we had 20 years ago” and “the
current president didn’t even mentioned the Chesapeake Bay” In addition to federal funds,
one participant said “we need a series of federal laws as a backup, to set the floor.” This
person was frustrated by the current administration “wanting to undo the Clean Air Act” and
the “fighting on every side.”
Nearly everyone echoed the words of one participant who said, “It is hard to maintain energy;
we are a fight or flight species and we lose interest.” This person suggests, “Focus efforts on
local watersheds. Local people that canoe that stream have memories and can get it.
Pennsylvania and Maryland are doing this — making the connection.”
The challenge is “keeping the momentum over time.” One person spoke of “keeping
consensus nurtured” and “keeping the public engaged, because we don’t want them to forget
it and think it’s done.” Better agency leadership also was mentioned because “mistakes were
made and they know it; the feds and stakeholders were left out and couldn’t admit mistakes.”
One person complained of “nay-sayers and bomb throwers with no intention to give and take”
among the environmental groups that have come late to the process have slowed things
down. Another said, “The more workshops and agencies, the slower the process. You will
never satisfy some, and never satisfy all.” This person suggests that to move things forward,
“pick responsible groups to be the barometer.”
Several participants mentioned the problem of knowledge limits, although one added, “We
are more resource limited than knowledge limited.” This person told us that oyster
researchers have found that less than one percent of the Chesapeake Bay’s historic oyster
population is left. Because the original oyster population may have filtered the entire
Chesapeake Bay, this person asks, “Would we restore the Chesapeake Bay if we restored
the oysters?” Another participant suggests conducting research, then pilot studies, and then
implementation, with pilot studies playing a critical role.
As previously mentioned, several participants believe we need to “effectively change the way
we do business in the watershed—the way we use land and resources.” Several
respondents mentioned the importance of changes at the local level. As one person said, we
need “zoning to require buffers — we didn’t think of this 20 years ago — and environmentally
friendly buildings and other measurable things.” The result will be “cumulative actions that
add up to improvements in the Chesapeake Bay.” Several participants worry because
“people today have never seen a healthy Chesapeake Bay.” One said, “The danger is that
people are used to a polluted Chesapeake Bay and use that as their benchmark, and over
time the benchmark will slip even more.”
Implications:








Large-scale ecosystem restoration requires increased funding and knowledge.
Federal dollars and federal law are necessary for restorations at the large
ecosystem scale.
Bold moves by governors, members of Congress, and mayors are needed to move
the process forward.
Partisan politics stalls and derails restoration.
The complexity of large-scale ecosystems can leave even scientists uncertain or in
disagreement about how to best protect and restore the ecosystem.
Pilot studies should precede implementation.
Local entities need to be re-energized and focused on changing zoning to require
buffers and environmentally friendly building.
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Effective, long-lasting restoration will require changing the way we handle land and
resources and establish infrastructure.

How will you know restoration efforts are successful?
Many participants mentioned success in terms of meeting numeric goals, such as reduced
levels of dissolved oxygen and chlorophyll. Physical measures such as turbidity and grassbed cover also were cited as ways to judge success. For the Chesapeake Bay, one
participant said, “We need sophisticated statistical methods to eliminate variation of load.”
Another participant said we will know that restoration is successful when we see “healthy,
sustained populations of birds and wildlife.” Several participants distinguished between
measures that people will understand and those that only scientists will understand. One
person clarified this point by saying it is important to “measure indicators that people respond
to,” keep them “in front of people,” and “be honest.”
Other respondents spoke of success in terms of meeting commitments under laws or
agreements, such as removing the Chesapeake Bay from the impaired waters list under the
Clean Water Act. Participants also mentioned reviving natural systems, such as “changing
Lake Okeechobee from a reservoir to a lake.” Several mentioned needing “to get the water
right” for the Everglades.
One person from the Chesapeake said they “haven’t yet articulated the ultimate measure; the
Chesapeake Bay Program has interim goals.” Someone from the Everglades said they
“haven’t yet determined success criteria,” but they have agreed to “make what still exists the
best.”
Implications:



Success includes reaching numerical water quality goals, meeting the terms of
agreements, producing evidence of abundant and healthy populations of the living
resources, and reestablishing natural systems.
Progress should be reported in several ways: for scientists, meeting numeric goals;
for public officials, complying with the terms of agreements; and for the public,
improving the state of the living resources — such as rockfish and oysters in the
Chesapeake Bay and wading birds in the Everglades — as well as public health
measures.

Do you have what you need to assess progress?
For the Chesapeake Bay, participants differed in their responses to this question. One said,
“Yes, the Chesapeake is good at this, with an extremely long and detailed monitoring
database coupled with sophisticated modeling — the best in the world and getting better.”
Another said, “The framework is there, but there is not enough commitment across the board;
not enough staffing. We need to get money and data to local areas for buffer strips.”
Another described the assessment of progress as “an open-ended process” and that “more
resources would give us more certainty.” This person stressed the need to integrate
monitoring with modeling because restoration is a game of billions … you must get it right.”
One participant said, “We have wonderful world-class scientists who have worked in the
Chesapeake Bay their entire career” and “some are good communicators and leaders who
can articulate what science means for policy.” This person mentioned the importance of
knowing what would happen without restoration actions.
For the Everglades, people said they have some of what they need, but not everything. We
were told of a spoonbill monitoring program — important because this is an indicator species
in the Florida Keys — and interdisciplinary and multi-agency recovery teams that meet
regularly to assess progress. But the ecological goals are interim goals and thus may shift
over time. One participant said, “We picked the ten most important interim goals in the 2000
authorization, but most have changed. We fear that we will lose credibility with Congress.”
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Implications:






The lack of money, staff, and commitment are barriers to assessing restoration
success.
Long-term, detailed monitoring needs to be coupled with sophisticated modeling.
Interim ecological goals are not uncommon, but undoubtedly will change in time.
Understanding the consequences of the no-action alternative sets a benchmark for
restoration.
Scientists who can communicate what science means for policy are valuable.

What are some lessons for other large-scale ecosystem restorations?
Nearly every participant started off by mentioning the need for leadership and personal action
by high-level public officials, such U.S. senators and governors, “because the costs are big.”
One participant stressed that this high-level political buy-in grows out of “voter support,
because no one wants to be tainted as being opposed to ecosystem restoration.” A caveat is
that “you must have a leader with goals and deliverables that include all federal and state
agencies.” Focus needs to be “on the resource, not the agency or organizational mission,”
and regions “must have the political will to address shortcomings.” As one person insists,
“Because the economic benefits of an intact system are huge, use engagement and buy-in
even if it is unpopular and results in a big stink.”
Participants stressed several scientific issues. One person said modelers have taught us that
“from a biophysical standpoint, all pollution is not created equal; where things are happening
is important.” For example, this person said that nearly all of the pollution from Norfolk,
Virginia goes to the ocean, thus raising the equity question of, “Why spend money if doesn’t
impact the Chesapeake Bay?” This person wonders why money is not spent further
upstream to correct the biggest contributions of pollution to the Chesapeake Bay as a whole.
Another participant said the key is to “integrate research, monitoring, and modeling.” While
we might prefer “a simplistic approach, and sometimes monitoring is enough,” we are better
off if “we look at results then reduce more.” In this way, monitoring provides an almost “ideal
laboratory” to guide ecosystem restoration.
Participants stressed the vital need for consensus among scientists and said it is critical to
gain consensus among scientists before stakeholders. As one person noted, “when
scientists start dueling you are dead.” Scientists need to agree or “politicians will use this to
stall” the restoration. Areas of needed agreement include identifying the problems and their
sources, solutions, and measures. In addition, we were told that “totally independent”
scientific review is essential. Respondents recommended having the National Academy of
Sciences — not agencies or politicians — pick scientific review panels.
Once there is scientific agreement, consensus among stakeholders is needed. Participants
told us that accomplishing this consensus requires skilled facilitation. One Everglades
participant went so far as to say, “Professional facilitators are a must with that many
stakeholders.” We were told that facilitation of the technical committees in Florida jumpstarted
a process that led to strong consensus. One participant suggested, “Work and dialogue with
other interests, have a united message, and develop a broad base of support,” and “Don’t
wait for law suits; form consensus on what are the issues.” Several respondents told us it is
essential to have strong facilitative leadership from governors (e.g., through a special
commission) and other conveners.
Many people stressed using an inclusive approach. One participant said that this includes
keeping the process bipartisan, and another said to find champions wherever you can. For
example, “work with business and commerce — especially the biggest businesses and the
chambers of commerce.” In the Everglades, the business community produces “stronger
advocates — bigger than even the environmental movement — once they understand.”
Someone from the Everglades suggested obtaining “investment and involvement upstream
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with business, agriculture, and local community leaders.…Do this early and don’t wait until
downstream tactics fail.”
One suggestion was to select “the most responsible representatives from the various sectors
and interests.” As one person put it, “Build relationships and build heroes so you make it
worth people’s time politically to be advocates for restoration”. And payback for involvement
has to be more than it costs: “Celebrate success and praise good work.” Furthermore, good
healthy involvement, not just advocacy, is needed. Teachers, volunteers, and others at the
core of the community need to literally get their feet wet and hands dirty in restoration
activities. As one person stressed, “people do care and need to be informed.”
One participant from the Everglades suggested that states in the Great Lakes and other
regions seriously consider proceeding without federal funds. This person said that “states
need to decide whether to rely on the federal government or not,” because the Everglades
has experienced “nothing but delay, getting bogged down, and not getting things done”
because authorized federal funds have not been forthcoming. Nearly everything in Florida so
far — except for some planning with funding from the U.S. Army Corps of Engineers — has
been accomplished with state funds. Another suggestion is setting a time limit at the outset
of how long a voluntary program will go on. For example, if in 10 years agricultural best
management practices produce no measurable progress, then move into a regulation phase.
Implications:










High-level leadership from governors and members of Congress is necessary.
Broad public support drives those politicians.
Involve upstream local communities from the beginning, not after downstream fails.
Be bold; be forthright.
Voluntary agreements among principals are effective; move into regulation if goals
are not met.
Focus on where cleanup matters most.
Focus on the resource, not the organizations.
Science must be credible and supported by consensus.
Integrate research, monitoring, and modeling.
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Lessons
As a “game of billions” requiring decades to accomplish, large-scale ecosystem restoration by
any measure is extremely costly. Unfortunately, the report card is still out as to the success
of these seven initiatives; we just don’t yet know. However, we do know there is a fairly
predictable pattern to the restoration process. Certain things need to be in place if we are to
move restoration from concern and plans to on-the-ground actions and ultimately to a
measurably improved ecosystem. To illustrate this pattern, we created the following
conceptual model, which, although it simplifies a complex and nonlinear process, reflects the
essential components of the steps of restoration.
Expanding on the model, we created a set of lessons for each component (presented after
the model). We hope by addressing these lessons throughout the process, restoration
proponents can increase the likelihood that their activities are appropriate and timely. For
example, when restoration costs were not calculated early on, several initiatives faced
stalemates or lengthy delays in amassing the required support and resources. Public officials
will not write blank checks for ecosystem restoration. By referring to the model, people
involved in restoration will be better able to understand the importance of calculating costs.
In addition to better understanding the components, we hope awareness and discussion of
this model can lead those involved in ecosystem restoration to see the process as a whole
and in a realistic light. The nautilus shape illustrates the iterative process of ecosystem
restoration. Patience and fortitude is needed to go back again and again to redefine
problems, reach new consensus, and amass new resources. The nautilus shape reminds us
that over time and with well-thought out and adequately funded action, we will get closer and
closer to fully restored ecosystem health.
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Conceptual Model of Large-Scale Ecosystem Restoration

As the nautilus shape suggests, ecosystem restoration is an iterative process.
From the first call to action through plans, action, and reporting out, tenacity
and commitment is required to “just keep going” through the decades and
billions it will take to get the job done. Through the use of adaptive
management, groups will reconvene and revise the plan after ecosystem
outcomes are evaluated, and then do it again perhaps years later. Hopefully
each reiteration will involve less alteration to the plan and provide evidence
that you have moved closer to a restored ecosystem that is healthy, fully
functioning, and alive with fish and wildlife.
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While ecosystem restoration offers few certainties, this study of seven initiatives reveals
useful lessons about what works and what does not. The lessons pertain to five core
elements of the restoration process: organizing, governing, planning, implementing, and
accounting. Although this list is not exhaustive, we discuss important factors to consider for
each element.

CALL TO
ACTION



Listen to early warnings: Whether because of crisis or long-term change, at
some point an ecosystem declines to the point where degradation is noticed.
Citizens and scientists are the first to sound the call to action, and it is important to
pay attention to their warnings and concerns. Once large ecosystems show signs
of decline, the solutions already are complex and costly. Delay reduces flexibility,
increases costs, and eliminates restoration options, such as the critical land
purchases that would have aided the Everglades.

Organizing

ORGANIZE
SUPPORT

Once ecosystem problems have gained attention, people will begin to organize. Large-scale
ecosystem restorations involve complex and lengthy negotiations among dozens of
scientists, government agency staff, and stakeholders. Restoration success will depend on
achieving consensus and commitment to complex plans and their implementation. From the
start, people need to consider the “who and how” of organizing – who is brought to the table
and how they are convened can make or break a negotiation. Dynamic political leadership
launched from hard-won consensus is the one thing that can amass the resources needed to
restore large-scale ecosystems.


Convene participants: Once citizens and scientists issue the call to action, people
will start to convene. There is no one best way to do this, and sometimes it takes
trial and error in informal and small groups before more formal conversations can
take place. At this stage organizers and participants should not worry about the
form; they should just start talking.



Win political support: For large-scale restorations, at some point it probably will
take the personal commitment of at least one high-level elected official to begin
opening a formal dialogue. Organizers can look for opportunities to brief and
involve potential candidates. Several initiatives, for example, enlisted the president
to mention them in his State-of-the-Union address. While such a mention does not
guarantee action, attention at this high a level may help dislodge funding logjams
and increase the ecosystem’s national profile.



Identify stakeholders: Large-scale restoration initiatives have stakeholders at the
local, state, and federal levels that hold municipal, industrial, agricultural,
commercial, environmental, and other perspectives. Although not every individual
with a stake can be at the table, all interests need to be represented. Responsible
representatives from key organizations and agencies should be invited to
participate.



Involve scientists and technical people: Key participants in crafting restoration
plans are scientists and technical experts in the public and private sectors,
including universities and industry. Starting science-based conversations and data
sharing early can help jumpstart restoration.



Enlist champions: Bold and committed people are needed to champion a
restoration initiative. Champions need to be found and fostered at every level, not
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ASSEMBLE
RESOURCES

just at the top. These people often are the informal opinion leaders in a community
or sector (Rogers 1995).
Opinion leaders do not necessarily hold key
organizational positions; they may not be directors, but they are trusted by their
peers. Getting their go-ahead can open a floodgate of cooperation.


Use events as opportunities: Timing is important. Sometimes a natural disaster,
ecological or human-health crisis, or upcoming election can provide an opportunity
to move restoration to the top of the national political agenda. Restoration
initiatives should take advantage of opportunities as they arise.



Obtain seed money: Money is needed to organize the effort, especially when the
ecosystem spans state boundaries. Seed money to convene and discuss is
needed early in the process, and efforts should be made to reimburse participants
for travel costs and provide other resources to stakeholders that operate on small
budgets.



Build from successful pilots: Small pilot projects within the ecosystem of
concern yield important baseline information about environmental problems and
restoration strategies. They also enlist experienced and committed constituencies
needed for the larger initiative.

Governing
All the organizing in the world will not make things happen; at some point the baton must be
passed to those who govern. People involved in restoring ecosystems will increase their
ability to get things done by understanding how the various federal, state, and local systems
work. It is important to master not only formal laws and regulations, but also the customary
ways of developing and implementing policy. The more everyone knows about how political
systems work, the better the results will be.

CREATE STRUCTURE
& PROCESSES

Structure


Adopt agreements: Formal agreements among jurisdictions frame the scope of an
initiative and commit parties to goals. These agreements are particularly useful
when there are multiple parties, levels of government, and stresses on the
ecosystem. Although such agreements do not carry the force of law, they can be
valuable tools to pave the way for future voluntary and regulatory action. Prime
examples are the U.S.-Canada Great Lakes Water Quality Agreement and the
Chesapeake Bay Agreements.



Establish commissions or task forces: Many restorations have effectively used
commissions or task forces as the focal point for discussion and planning.
Commissions might be most appropriate during problem scoping in order to help
place all the issues on the table and to build relationships and trust. Task forces
might work best when a more focused approach is needed, such as pulling
together technical information into a restoration plan.



Identify federal and state roles: Federal agencies will be involved in large-scale
restorations, at a minimum in response to violations of federal laws. State
agencies will be full partners and may even bear the brunt of the ecosystem
restoration costs and implementation. The designation of a lead agency will
depend on the type of damage, the kind of ecosystem, and the type of work
needed to restore it. Full cooperation among agencies will be a key determinant of
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achieving strong consensus.
Process


Accept inevitability of conflict: Since conflict is to be expected, all parties need
to learn to tolerate and manage it. Many skills for handling conflict can be easily
learned. The classic handbook is Getting to Yes: Negotiating Agreements without
Giving In (Fisher and Ury 1981). A professional facilitator with negotiation skills
also can be very beneficial.



Use facilitators to manage the process and resolve conflicts: Facilitators with
a sophisticated understanding of the ecosystem, superb group process skills, and a
commitment to consider all viewpoints are worth their weight in gold. Some
initiatives have enjoyed natural facilitators, such as Dick Pettigrew for the
Everglades. The needed skills cannot be faked and are not linked to job title. At a
minimum, facilitators can help certain that all voices are heard and sound science
and facts drive discussions.



Adopt codes of conduct: Initiatives should consider and adopt codes for various
types of conduct, such as the treatment of others, (e.g., according respect and
allowing equal speaking time) and the assurance of fairness (e.g., distributing
restoration costs).

Planning
Large-scale ecosystem restoration will not move forward without a comprehensive, sciencebased plan that includes price tags and stakeholder consensus. Such complex plans, of
course, take a great deal of time and resources. They include many dimensions, including
research and monitoring, the setting of priorities and goals, and cost estimates.
Define ecosystem concerns: Ecosystem concerns should span the long term –
such as a hundred-year timeframe – as well as more immediate short- and
medium-term problems. They should include problems that affect fish and wildlife
but might not yet impact humans. A difficult but necessary step is to find ways to
account for cumulative impacts from land development and population growth. The
initiative also should distinguish and consider – as much as possible – global
aspects, such as projected impacts of climate change on the ecosystem.
Ecosystem concerns undoubtedly will change over time in response to restoration
activities as well as natural and cultural factors.



Identify and develop necessary science: Ecosystem restoration problems are
inspiring new science and technology, such as the world-class monitoring and
modeling technologies that are used within the Chesapeake Bay. For each
restoration initiative, adequate science and technology must define the problems
and their sources in order to form the basis of plans and actions.



Select indicators to monitor: The selection and monitoring of appropriate
indicators of ecosystem health are needed to understand problems and their
causes. Monitoring these key indicators will be used to judge restoration progress
over time. A lack of compatibility among state monitoring programs has been a
problem in several regions, and moving to greater compatibility can mean taking
funds away from one long-term monitoring program to start a new one. In the
Great Lakes, a collaborative indicator project led by Environment Canada and the
U.S. Environmental Protection Agency will use suites of indicators that are being

REVIEW
SCIENCE
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developed through the State of the Lakes Conference (SOLEC), a successful
collaboration of 500 people.11
Determine goals: Restoration initiatives should select ecological goals that are
actionable – within their control, level of science and technology, and budget – and
measurable.
Several restoration initiatives are moving ahead with interim
ecological goals that allow them to continue to gather, refine, and discuss data
while they take early restorative actions, such as installing buffer strips, purchasing
land, and upgrading wastewater treatment plants.



Recognize political issues: While science is the necessary underpinning of
ecosystem restoration, action requires political engagement.



Seek consensus throughout the process: “Consensus” means reaching an
agreement that everyone can live with. It does not happen at the end of the
process, but instead needs to be sought continuously throughout the initiative’s
organizing, governing, planning, implementing, and accounting. Furthermore,
consensus is needed at many levels of detail and involvement. Since science is
usually contested, for example, many scientists and technical experts will need to
reach agreement about the problems, causes, measures, and restorative actions.
Stakeholders also need to concur on scientific assessments, priorities, and actions.
Among governments, there needs to be bipartisan consensus about final plans and
legal and fiduciary issues. In some cases, as demonstrated in the Everglades and
Coastal Louisiana processes, consensus-building can lead to unity, which has the
potential to move mountains.



Select actions and measurable outcomes: Restoration initiatives should develop
and have peer-reviewed a science-based restoration plan that includes concrete
actions and measurable outcomes. As discussed later, actionable plans must
focus on tasks and outcomes that can be controlled and measured within the
ecosystem. They also should focus on efforts, such as habitat improvement, that
can directly restore the living resources to health.



Consider effects of self-repair: Restoration in not merely a human endeavor. In
the end, after land is assembled, work sometimes must be left to nature. Wetlands
restoration in the San Francisco Bay Delta, for example, relies on the restorative
powers of nature. Once land was purchased, dikes removed, and channels
restored, sterile soil slowly reverted back to wetlands.



Assess and apportion costs: No public or private entity is going to dedicate funds
until the costs of restoration are accurately calculated. This calculation needs to
assess a “do-nothing alternative” so that people understand what the future will
hold if no action is taken.



Allocate responsibilities: Regions should consider developing written sets of
principles and funding formulas that fairly allocate responsibilities and costs among
public and private entities and at the federal, state, and local levels.



Establish criteria to prioritize actions: Prioritizing action is critical because the
initiative will never be able to do all things, or even all important things. Such an
effort reduces the chance that the priorities will end up being a list of favorite

DEVELOP
PLAN

GAIN
CONSENSUS
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See www.epa.gov/glnpo/solec/
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projects with no common goal. Ranking criteria can include a combination of
attributes, such as an action’s size and scope, its probability of achieving success,
or the speed at which it can affect the most critical problem.


Arrange peer review: Independent scientific reviews – performed by entities such
as panels appointed by the National Academy of Science – are vital to the success
of restoration plans. Not only will they improve the quality of the restoration, but
they also will increase the likelihood that efforts will find financial and other sources
of support.



Present a “user-friendly” plan: The plan needs to be accessible to nontechnical
decision makers and the general public, providing scientific and financial
information in language and images that are captivating and easily grasped. An
accessible and understandable plan that conveys a strong message has the
greatest chance of garnering government and public support.



Gain organizational commitments: Without organizational commitments, even
well-funded restoration initiatives will languish. Keeping the momentum for
restoration going for a generation requires solid commitments of not only
individuals, but the organizations that are the lifeblood of a community.
Institutionalizing a commitment to restoration in the mission of public and private
organizations will give staying power to ecosystem restoration.

Implementing
With a restoration plan in place, the focus shifts to amassing funds and driving action. As our
restoration model illustrates, implementation is part of a lengthy and iterative process that
requires. Through adaptive management, decision makers and stakeholders respond as
conditions change. Implementation mainly involves the securing of adequate funds and the
carrying out of planned restoration actions.

Secure a mix of state, private, and federal financial support: Because, as one
interviewee said, restoration is a “game of billions,” securing adequate funds is a
major part of implementation. Those needed billions can be aggregated from
federal and state governments, as well as local governments and the private
sector, including philanthropic organizations. Cost sharing between state and
federal governments is crucial. However, even when adequate authorizations are
in place, achieving appropriations can be difficult, especially in this era of mounting
federal deficits and rising costs of the Iraq war and homeland security. One
private-sector person we interviewed went so far as to suggest that other regions
seriously consider not investing time and energy in seeking elusive federal dollars.
In addition, because restorations need adequate and committed resources over
long periods of time, working within annual budget cycles can play havoc with longterm projects.



Maintain necessary scientific expertise and technology: Science and
technology for ecosystem restoration need continued improvement. Initiatives
should consider funding graduate-level and postdoctoral fellows who are dedicated
to ecosystem restoration activities.



Strengthen monitoring programs: Restoration initiatives should continue to seek
adequate funds for monitoring. Without data there is no way to evaluate projects
and assess progress.

TAKE
ACTION
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Create models: Large-scale, complex ecosystems can take decades to show
signs of repair. Developing models that approximate the natural world can help
speed and test planned projects on a computer rather than in nature.



If need be, do things piecemeal: Restoration is not accomplished in grand
sweeps; some efforts may need to be accomplished on a piecemeal basis. One
parcel of land might have to be bought and then assembled into a larger jigsaw
puzzle. For example, a key component of the CALFED restoration in the San
Francisco Bay-Delta – where 95 percent of the wetlands have been lost to human
activities – was to purchase 16,500 acres of former wetlands from Cargill Salt at a
cost of $100 million. Then the site still had to be restored. Even though this land
seems like a large area, it is miniscule compared to the amount that has been
degraded.

Accounting
Restoration initiatives need to engage in several types of accounting practices. One form of
accounting involves projecting and tracking expenses as part of governance. Others are the
enforcement of mandatory actions and tracking of voluntary performance. Another requires
evaluating ecosystem outcomes, while another involves reporting on the status of ecosystem
health. Establishing efficient and effective accounting systems will ensure economic,
ecological, and political accountability.

ENFORCE &
EVALUATE

Enforcement


Use voluntary and mandatory mechanisms: Restoration actions should be
spread along a continuum ranging from voluntary to mandatory. Initiatives should
be prepared to transform voluntary measures into mandatory regulations after a
predetermined length of time if voluntary efforts prove to be insufficient. Initiatives
also should assess the adequacy of compliance and enforcement tools and, if need
be, consider litigation.

Evaluation


Evaluate outcomes: Regions need to conduct outcome or performance-based
evaluations that assess actual changes in the ecosystem rather than just progress
in performing program activities. This evaluation will be possible only with
appropriate and adequate monitoring in place. Although perfect correlation
between corrective actions and ecosystem condition is rarely possible, time and
effort should be invested early in the process to craft evaluations that measure
ecosystem change.



Account for external stressors: In addition to the stressors within the restoration
boundaries, each ecosystem faces external challenges. For example, air pollution
– including pollution from bioaccumulative substances such as mercury and PCBs
– can be a major factor in fish consumption advisories and other impairments.
Climate change also is getting on to state agendas for action, and its potential
impacts remain unclear. External stressors are not actionable solely within the
region, but they need to be assessed.
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Publish interim results: It is important to report on both progress and setbacks in
the restoration process. Initiatives should consider issuing different reports for
different audiences, such as a report focusing on the health of living resources for
the general public and another with a technical, water-quality emphasis for
scientists.



Frame information on human scale: Reports should discuss concrete topics
such as specific actions, and whether goals and deadlines have been met. Coastal
Louisiana’s reports are a wonderful example of providing statistics that are based
on best available science, can be easily grasped, and make stakeholders want to
do something right now to fix the problem. For example, the program reports that
every year a portion of Louisiana’s coast the size of Manhattan crumbles and sinks
into the sea. and, if the current land-loss rates continue unabated, by the year 2050
the Gulf of Mexico will move inland more than 30 miles.



Assess progress in terms of what the public cares about: Outcome-based
evaluations go a long way toward showing whether dollars are well spent. Reports
should focus on things people can relate to, such as how fish populations are
doing. They also should address questions the public wants answered, such as
whether they can safely eat the fish, swim, and drink the water. Reports also
should be sensitive about issues related to the community’s cultural values.



Publicize success: News releases of successes and new developments –
especially regarding the living resources – will help engage the public and keep
stakeholders involved. Annual report cards to responsible agencies and private
and public funders are particularly important. Reports should not hide setbacks,
but rather discuss how they were discovered and the initiative’s plans to address
them.



Recognize and reward champions: Initiatives need to find ways to publicly thank
their bold and committed champions. Recognition dinners and framed certificates
– when based on sincere appreciation – help keep champions engaged.

REPORT
OUT



(Re)Organizing

RECONVENE
& REVISE

Once the initiative has reported out, it is time to reconvene the principals to review and revise
programs and plans.


Solicit responses to findings: A serious attempt is needed to solicit, consider,
and incorporate comments and concerns about the overall restoration process.
These efforts need to be done even when feedback complicates from the current
situation.



Revise the plan: Initiatives may need to go back and clarify or redefine problems
and their causes. They should be prepared to accept evaluation results and
quickly respond by making necessary change. Goals, cost estimates, fiduciary
responsibilities, and time schedules will all be subject to revision over time.



Continue to be inclusive: With the decades involved in ecosystem restoration,
initiatives need to bring in new people without derailing prior agreements. They
must expect and find ways to continuously engage responsible representatives,
who will need to learn the history and status of agreements and plans that were
reached by consensus.
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Institutionalize organization commitments: Long-term success in ecosystem
restoration will result when the goals become part of the very mission of
organizations in the private and public sectors.



Prepare for the long haul: To eventually declare success in this game of billions,
restoration initiatives must maintain the willingness of large numbers of people and
amass many resources. Key factors are to pull in good science, establish
achievable timetables, and quickly make changes based on pilots and
performance-based evaluation.
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The Federal Policy Process
One critical component of large-scale restoration is the federal policy process for obtaining
program authorization and funding. Because of its history and vantage point on Capitol Hill,
the Northeast-Midwest Institute has special insights which could reduce the learning curve for
people not yet familiar with the complexities and idiosyncrasies of federal policy making. We
hope these insights will benefit restoration advocates as they navigate around likely obstacles
through this process.
Most important, it may be necessary for restoration advocates to adapt their original proposal,
slightly or in some wholesale way, to assure their proposal comes out the other end of the
legislative process to enactment. Restoration advocates should make changes with their
eyes open to the potential consequences in terms of how the restoration will actually play out.
While many changes will be justified, improve the proposal, and assure actual passage,
others will not be justified or undermine the original proposal too dramatically. In the latter
instance, delaying action to a new Congress, or pushing ahead with something that seems
unlikely but meritorious, may be in order.
Obstacle 1: Your Region is One of Many
While consensus for restoration generally develops in a region, the federal government plays
the major role in advancing restoration efforts in all the nation’s ecosystems. Yet convincing
Washington policy makers of the merits of specific restoration efforts is an onerous task. To
be successful, restoration supporters need to get the attention of the appropriate agencies
and Congressional committees. For this to happen, it is essential to identify a “friend” in
Washington – either in the administration or Congress – who has influence and can keep the
plan moving forward. Coupling two or more individuals with complementary influence is the
best strategy, particularly bipartisan, cross-committee, or cross-chamber couplings.
Many supporters of restoration efforts have delayed approaching Washington for federal
authority and funding, resulting in uncertainty about issues such as which federal agency
should provide leadership and the extent to which other agencies are involved. Some
regions have been working independently to determine how to attract funds and implement
restoration actions. Because of Washington’s high level of responsibility for both restoration
implementation and funding, it is important to include federal policy makers in restoration
proposal developments at an early stage.
Obstacle 2: Agency Leads Must be Identified
Barring a presidential decision to launch a regional restoration effort, Congress must act for a
regional restoration strategy to be implemented with the assistance of a federal agency –
such as the U.S. Army Corps of Engineers, U.S. Environmental Protection Agency, or U.S.
Fish and Wildlife Service. It is important for restoration advocates to come to Washington
prepared to address a) which agency should be the lead based on its existing activities; b)
whether that agency fundamentally supports the restoration initiative and the advocates’
preferred approaches to implementing it; and c) whether new legislative authority would be
needed for that agency to undertake the effort. Joint leadership arrangements can be
constructed through direct division of labor or through teamwork using terms like
“concurrence,” “coordination,” and “consultation.” In general, the more complex the
leadership arrangement, the more difficult the enactment process on Capitol Hill as more
committees become involved. Implementation also will be more cumbersome with complex
leadership arrangements. Still, it is rare that a single agency has all the skills (including
available resources) necessary to deliver an ecosystem restoration successfully. In the end,
restoration advocates must determine the best balance between complexity and agency skills
for their initiative, and must be able to justify that mix to their champions on Capitol Hill.
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Obstacle 3: Showing Support
Initially, policy makers on Capitol Hill commonly seek to determine the degree of support for a
restoration proposal among the affected federal agencies. It is extremely important not to
take agencies by surprise with proposed Congressional directives since their knee-jerk
reaction will be to oppose it. Instead, restoration advocates should cultivate support within
the agency so when the Congressional champion “pops the question,” the answer will be
affirmative.
Congressional policy makers also assess a restoration effort’s nonfederal support. This
evaluation includes determining how local constituents feel about the proposal, whether there
is state support, and who else will contribute funding and resources for the effort. Policy
makers generally will not act if there is substantial local opposition to a restoration effort.
Accordingly, cultivating documented support in advance of approaching Congressional
champions is advisable.
Obstacle 4: The Funding Crunch
It is important to think ahead to the likelihood that funding will be needed to support a new
initiative. A legislative authorization without funding means nothing on the ground. The
design of the legislative authorization influences the likelihood of funding. For example,
Congressional appropriators are not fond of bearing the brunt of costs, so they will not act
without the commitment of states and/or other responsible parties to some form of cost
sharing. In addition, members of Congress will not write blank checks; they do not provide
large amounts of money for projects unless they know where the money is going, how much
is needed annually, and for how long the funding will be needed. Finally, policy makers
perform their oversight role, determining how progress will be measured and what factors will
indicate the achievement of restoration goals. The legislative authorization should include
measurable and achievable goals so that continued funding can be justified.
Obstacle 5: Picking a Train that’s Running
This problem is perhaps best solved by Congressional champions rather than restoration
advocates from the region, but it could entail alterations to the ideal legislative authorization
which should be carefully reviewed by the regional advocates. If the restoration effort requires
new federal authority, a number of criteria are used to determine how to best win passage by
both the Senate and House. Often a stand-alone piece of legislation, while the least
encumbered by underlying precedent, is the most difficult to enact because it requires its own
set of hearings and mark-up sessions in an already overly busy congressional calendar.
Attaching the initiative to a larger legislative vehicle, if a suitable one is already pending –
such as the Water Resources Development Act which authorizes Army Corps of Engineers
work, or the Clean Water Act, which authorizes Environmental Protection Agency work – can
assure committee action. Still, in so doing, the proposal may have to be adapted to fit the
underlying bill.
The Congressional champions also will seek to draft the legislation so that it is destined to
pass through a committee of jurisdiction that is friendly to the proposal, and will avoid
committees that are not friendly to passage. This bit of engineering also can entail changes
to the original restoration vision of advocates. Finally, Capitol Hill champions will seek to
include specific provisions to make the legislation attractive to Committee and chamber
leadership, which also could alter the original proposal.
Obstacle 5: Circling Wagons and Firing In
A trend toward restoration efforts independently vying for the attention of Washington is
seductive to advocates of specific proposals, but ultimately a losing game. In effect, the
regions are competing against each other, and it is easier to kill a proposal on Capitol Hill
than gain its enactment. Historically, each region has worked on its own because each has its
own set of drivers. For example, some efforts are the result of past federal activity that was
found to be harmful, such as the navigation and dredging operations in the Upper Mississippi
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River and Coastal Louisiana. Some efforts, as in the Great Lakes, result from the failure of
poorly coordinated programs to make headway. Other initiatives are driven by litigation over
water rights (e.g., in the South Florida Everglades) or the protection of endangered species
(e.g., in the Columbia River). No matter what the drivers are, the result is a handful of federal
agencies taking the lead on regional restoration work and multiple restoration frameworks.
In practical terms, this lack of synchronization has resulted in inefficiencies as multiple
agencies are gearing up to undertake similar objectives. In addition, region-by-region
opportunism has meant that regions that benefit from senior representation on the relevant
authorizing and appropriating committee fare better than those that do not, regardless of
merit or urgency of their respective needs. Moreover, it has led to internecine struggles for
the same federal resources, and such one-on-one engagement of Washington in some cases
has produced changes in program missions during the Congressional appropriation process
– to the detriment of other environmental programs. The most important downside of this
approach is outlined under the next obstacle.
Obstacle 6: Watch Me Pull a Rabbit out of my Hat
Because attention is currently focused on new regional restoration efforts, there is not
adequate attention on line programs which are languishing or being actively eroded. While
the prospect of receiving billions of restoration dollars is very attractive, funding and
improvement of current federal environmental safeguards is the foundation of ecosystem
restoration success. Building on a failing foundation does not work.
First, there is a basic funding problem. The overall funding for environmental and
conservation-based programs has not grown significantly in recent years. As a result,
increases in regional restoration funding could result in corresponding decreases in national
line programs that provide the backbone of environmental protection and conservation.
Examples of these line-item programs include the state revolving loan fund that helps
communities improve sewer systems; initiatives that minimize point and nonpoint source
pollution; efforts that reduce atmospheric deposition of pollutants; grants to farmers for
agricultural conservation; and programs that prevent the introduction of invasive species.
Second, there has been little focus on how to strengthen and improve these national
programs to make them more supportive of restoration initiatives or more effective generally.
Some key improvements would include enhancing a program’s operational efficiency,
delivering funds to restoration opportunities, and evaluating potential changes in programs
and regulations against restoration objectives. Because several of these line programs are
reauthorized by Congress every five years and agencies are able to amend regulations, there
are frequent opportunities to support and improve these national programs.
Third, in the absence of active support, those who would like to erode or eliminate these
national programs, especially the regulatory ones, are succeeding. In some cases,
restoration advocates are afraid to confront these efforts to erode environmental regulation
because they involve the very Congressional members who are purporting to be champions
of a particular initiative. Yet, without these regulatory protections, the cost of restoration
soars even higher than it already is, and what Congress delivers to regional restoration
initiatives is more red ink rather than the black ink that they seek.
Solely focusing on improving national programs will not address all the endemic concerns of
specific regional restoration programs. The best strategy would be to form a collective effort
to advance and improve national line programs while at the same time advancing regional
initiatives. This approach could be achieved by encouraging inter-regional dialogue about
common problems and needs. There is also a need for greater transparency so that
everyone understands the impact of regional requests on line programs, as well as a better
ecosystem valuation of baseline contributions of existing programs to regional restoration
accounts. For instance, restoration advocates across the country need to understand the
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dollar value for restoration of Clean Air Act regulations, stormwater management, coastal
zone and nonpoint source pollution management; as well as the potential dollar value that
changes in the Environmental Quality Incentives Program within the Department of
Agriculture could contribute to their efforts. Improvements in line programs not only further
the value of restoration in all regions, but also result in hard cash for ecosystem restoration.
Another benefit of line programs is that they receive administration support in the budget
process and generally obtain more consistent funding levels from year to year than regional
initiatives do.
It is essential to realize that ecosystem restoration is achievable and need not come at the
expense of other regions. Restoration advocates from across the country must work together
to improve and sufficiently fund the national environmental and conservation programs that
provide the minimal level of protection and restoration. At the same time, we must
systematically support regional restoration efforts in order to tackle problems not addressed
under the national line programs.
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Conclusion
Large-scale ecosystem restoration opens new and challenging frontiers in environmental
policy. Reversing long-term degradation across large landscapes is a daunting task. To move
forward, the concept of ecosystem restoration must progress from regional projects to a
national priority, from an expensive option to an economic and ecological imperative.
Make Large-scale Ecosystem Restoration a National Priority
Currently there are more than a half dozen large-scale ecosystem restorations in process.
These efforts have evolved based on the belief that restoration can best be achieved by
regions acting separately to compete for federal funds. Yet because of severely limited
federal resources, we believe this premise is no longer true. We argue for a new coordinated,
collective effort to place large-scale ecosystem restoration at the top of national priorities.
We envision a two-part approach of 1) advancing and improving national line programs –
such as the revolving loans under the Clean Water Act – while 2) jointly advancing regional
priorities. We propose active and on-going documentation of the ecosystem and economic
benefits of existing and proposed federal line programs, and then combining forces to
promote those programs and secure adequate federal appropriations. While the prospect of
receiving billions of restoration dollars is seductive, funding and improvement of current
federal environmental safeguards is the foundation of ecosystem restoration success.
Building on a failing foundation does not work. In combination with this valuation of line
programs, we propose jointly supporting funding of top restoration priorities for each region.
Transform Complex Human Systems
We believe restoration can be a vehicle to transform and improve complex human systems,
including those focused on energy, transportation, and economics. Concentrating solely on
restoration’s upfront costs overlooks real benefits stemming from the new technologies and
business efficiencies associated with large-scale ecosystem efforts. To realize these
benefits, we need to let go of old ways of thinking in order to develop win-win strategies for
ecosystem health. Restoration planning should aim to transform the future of the region’s
human systems that interact with ecosystem health. For example, the Northeast and
Midwest regions’ transportation system, electricity production and delivery processes, and
land-use planning mechanisms all need modernizing to make them compatible with long-term
ecosystem restoration and protection objectives. The region’s savvy industrialists will see this
restoration effort as an opportunity to move aging infrastructure into the 21st Century.
Keep Our Eyes on the Prize
It is difficult to keep the vision of a healthy, restored ecosystem in mind as we struggle with
day-to-day realities. Ecosystem restorations entail complexities, uncertainties, and huge
costs, but tackle these problems we must for human economic and social life cannot thrive if
the existing trajectory persists. The challenge is to stay the course long enough to ensure a
solid future for our grandchildren and their grandchildren. Needed are an inspiring vision,
political will, cross-regional cooperation, and continual reevaluation and realignment. By
working and learning together, large-scale ecosystem restoration initiatives hold promise as
forerunners to a higher quality of life throughout our nation.
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Appendix A
Navigating the Website
www.nemw.org/restoration.htm

Navigating the Website
The Northeast-Midwest Institute’s website on large-scale ecosystem restoration initiatives
(www.nemw.org/restoration.htm) will serve as this study’s primary communication vehicle. The
website was developed for three reasons. First, because the case histories documenting each of
the seven large-scale ecosystem-restoration initiatives reported here summarize a large amount
of information and are themselves large, the website serves as a better tool for displaying and
relaying the information as opposed to a conventional paper-based report. The use of menus and
links to direct website visitors to the major headings of each case history also will enable viewers
to obtain information quickly, in its entirety, or as specific sections, and it will further facilitate the
rate at which people can access and digest the information.
Second, the seven ecosystem-restoration initiatives documented here are dynamic entities,
constantly changing with new legislative and stakeholder actions and activities. For this reason,
the website serves as the most appropriate tool to provide up-to-date information about each
initiative to interested parties without the need to produce additional editions of this report. We will
continue to update each case history with details of the new actions and activities as they occur,
even at the conclusion of this grant.
Finally, use of the website as the project’s main communication vehicle enables information,
analyses, and findings developed by the project team to reach a larger and more diverse
audience. An interactive form in the “Comments” section of the Website also provides an
opportunity for a two-way dialogue with interested individual parties. Project awareness through
website visits also will be enhanced through the use of search engines, links from other websites,
and internal links from the Northeast-Midwest Institute’s own website.
The website (www.nemw.org/restoration.htm), created by Northeast-Midwest Institute staff, is
extremely user-friendly and easily navigable. Upon opening the webpage, visitors are met with a
front cover page consisting of an interactive map of the U.S. showing the boundaries of the seven
large-scale ecosystem restoration initiatives, and several links and options for further project
information (figure 1). From here viewers can either click on the photo or name of each
ecosystem restoration initiative, or alternately click on the ecosystems’ area on the map, to be
taken to the specific case history.
The webpage template is exactly the same for each of the seven case histories. Once directed to
the webpage, viewers are provided with a series of links for each section of the case history
(figure 2). This format allows visitors to view specific information about the initiative. However,
because all the information about each case history is contained on one webpage, viewers also
can scroll down the page to view the case history in its entirety. The entire case history can be
printed out as one section when viewers press the print command on their web browser.
The main headings –- About the Project, Ecosystem Restoration, Analysis & Findings, Project
Products, and Contact & Comments –- and pictures and titles of each case history are displayed
at the top of every webpage connected with the project. This format allows for quick movement of
visitors between project information and case history webpages.
The pages displaying information about these main headings provide visitors with an overall
description of the project (“About the Project”), a background on ecosystem restoration generally
“Ecosystem Restoration”); findings from an analysis of the seven restoration initiatives conducted
by the Project team (“Analysis & Findings”); a description and links to each of the products
stemming from the project, including this report; several presentations and numerous articles
(“Project Products”); and information displaying points of contact, as well as an interactive form
for comments and suggestions that can be electronically transmitted to project staff over the
internet (“Contacts & Comments”).
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Figure 1. The Northeast-Midwest Institute’s Large-scale Ecosystem Restoration Initiatives
webpage (www.nemw.org/restoration.htm)
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Figure 2. The Northeast-Midwest Institute’s website for the South Florida Everglades large-scale
ecosystem restoration initiative (www.nemw.org/everglades.htm)
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Restoring and Protecting the Chesapeake Bay
About the Ecosystem
The Chesapeake Bay is the largest of the 130 estuaries in the United States. It receives about
half of its water volume from the Atlantic Ocean, with the Susquehanna River providing
approximately 50 percent of its freshwater. The Chesapeake Bay watershed is roughly 64,000
square miles and spans parts of six states (Delaware, Maryland, New York, Pennsylvania,
Virginia, and West Virginia) and the District of Columbia. There are about 150 major rivers and
streams in the Chesapeake drainage basin, and the basin is home to roughly 16 million people.
The Bay supports more than 3,600 species of plants, fish and animals, including 348 species of
finfish, 173 species of shellfish, and over 2,700 plant species. In addition, the region is home to
29 species of waterfowl and is a major resting ground along the Atlantic Migratory Bird Flyway.
Every year, one million waterfowl winter in the Bay watershed.

Ecosystem Problems
Population growth and development, point and non-point source pollution, overfishing, and
hydrological modification have seriously impacted the Chesapeake Bay.
Major problems in the ecosystem include:
•
•
•
•
•

Decreased dissolved oxygen and water clarity result from nutrient enrichment and algal
blooms, sediment runoff, and a reduced filtering and self-cleaning capacity of oyster
reefs;
Loss of submerged aquatic vegetation is critical to juvenile fish and shellfish. Of the
200,000 acres historically present in the watershed at one time, approximately 64,709
remain;
Depletion of the Chesapeake's oyster fishery results from overharvest, disease,
pollution, and loss of reef habitat. Today's annual oyster harvest is less than 1 percent
of what it was 50 years ago;
Reduced blue crab harvests result from overfishing and pollution. The Chesapeake's
blue crab fishery is fully exploited, with current harvests well below long-term averages,
and decreasing recruitment of juvenile crabs; and
Loss of forest cover exists throughout the watershed. Some 95 percent of the
Chesapeake watershed was once forested, while current levels of forest cover are
approximately 60 percent.

Ecosystem Users
Residents
Nearly 16 million people live within the Chesapeake Bay watershed; most are clustered around
the Bay and its tidal rivers. Over the next 30 years, the basin's population is expected to increase
by 3.7 million people, or nearly 25 percent.
Agriculture
Agricultural lands make up nearly one-third of the Chesapeake Bay watershed. This trend holds
true in most of the Chesapeake's subwatersheds as well. In the Susquehanna River basin - the
largest of the Chesapeake's subwatersheds - agriculture is by far the dominant land use, with
over 8,000 square miles devoted to agricultural production, much of that in the form of cattle
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raising. Another agriculturally dominated area, the Eastern Shore of the Chesapeake (Delmarva
Peninsula), includes a significant number of poultry farms.
Watermen
Historically, the Chesapeake has been home to a number of important and successful fisheries,
particularly for oysters and blue crabs. Between the 1920s and 1970s, the average annual oyster
catch was around 27 million pounds. Since the 1970s, however, the combined effects of
overfishing, oyster disease, and pollution have resulted in smaller and smaller commercial
harvests. As harvests have shrunk, so have the number of watermen actually working the Bay.
Nevertheless, watermen and their communities remain an important part of the watershed's
heritage, as well as the Bay's identity. The Chesapeake's blue crab harvests have similarly been
affected by overfishing, loss of habitat (bay grasses), and pollution. Still, the Bay remains the
world’s largest producer of blue crabs, with yearly harvests of approximately 55 millions pounds.
Currently, the value of the Chesapeake's shellfish and finfish harvests is estimated around $1
billion annually.
Shipping
The Chesapeake Bay includes two of the five major Atlantic ports in the United States, namely
Baltimore, MD, and Hampton Roads, VA. The Hampton Roads complex, comprising Portsmouth,
Norfolk, Hampton, and Newport News, dominates the mouth of the Bay and ranks third in
tonnage of foreign waterborne commerce nationally. At the northern end of the Bay, the Port of
Baltimore is ranked ninth in the nation and is the leading handler of forest products and the
second largest handler of automobiles. In addition, both ports are near the coal-producing regions
of Appalachia, making them essential for exporting U.S coal overseas.
Recreation
Recreation – including fishing, boating, crabbing, swimming, hunting, and camping – is a major
activity in the Chesapeake, producing national economic impacts on the order of billions of dollars
annually.
Industry
Industries, including shipbuilding and power production, rely on large volumes of water from the
Chesapeake for industrial processes and cooling.
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Ecosystem Map

Map of the Chesapeake Bay Watershed (source: U.S. EPA Chesapeake Bay Program)

Ecosystem Alteration
Below is a timeline of major events and legislative actions that have contributed to the large-scale
alteration of Chesapeake Bay ecosystem:
Colonization, 1607
The first European colonists settled in the Chesapeake Bay region.
Settlement and industrial development, 1650s
The area's rapidly increasing population cleared forests to provide farmland. Siltation due to soil
erosion from crops, particularly tobacco, became a problem. Industries, including ship mast
building and timber production, were established.
Forest clearing, 1750s
Approximately 20 to 30 percent of the region's forests were stripped for settlement. Siltation from
agriculture became a major problem. Bay shipping ports began to fill with eroded sediments,
causing problems for navigation.
Agriculture, 1776
Plows became extensively used in agriculture, beginning a cycle of permanent tillage. The
process prevented reforestation, dramatically altered soil properties, and increased erosion.
State compact to fish in the Potomac River, 1785
The states of Maryland and Virginia reached a compact for the right to fish in the Potomac River.
Oyster raking, 1813
Oyster raking began in the Bay.
Forest clearing, 1835
50 percent of the Chesapeake region's forests were cleared for agriculture and timber and to
provide fuel for homes and industry.
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Importation of fertilizers, 1835
The first agriculture fertilizers began arriving on ships from the Caribbean and South America.
Demand for fisheries, 1870s
Demand for Chesapeake fisheries grew and harvest capacity expanded. Oyster harvests peaked
in the 1870s and 1880s with the commencement of dredging on deep channel reefs.
Increase in commercial fisheries harvests, 1880s
A directed commercial fishery for blue crabs began. The Chesapeake Bay was the greatest
oyster-producing region in the world, harvesting twice that of the rest of the (non-U.S) world.
However, oyster harvests began a precipitous decline largely because of overfishing.
Forest clearing, 1890
Nearly 60 percent of the region's forests were cleared for settlement and by local industries.
Railroad expansion, 1900s
The railroad consumed an estimated 20 million acres of eastern forests in the Chesapeake
region. The presence of both rail and steamships in the Bay allowed local fish, crab, and oyster
fisheries to be marketed to distant cities, and encouraged industry expansion.
Urbanization, 1900s
Continued urbanization, particularly the dumping of sewage and industrial waste into the Bay,
further intensified the decline of local water quality. Increased levels of nutrients also encouraged
the growth of phytoplankton, resulting in problems for bay grasses and benthic organisms.
Declining blue crab harvests, 1922
Blue crab harvests decreased by 55 percent.
Population explosion, 1945
The region's population exploded as the "suburb" was born.
Chemical fertilizers, 1945
Widespread use of chemical fertilizers began.
Declining fisheries populations, 1945
Technology advances in fishing boats and equipment resulted in declining populations of many
fish species. The Bay's blue crab harvest continued to decline.
Population and agricultural growth, 1950s
Water quality continued to deteriorate as a consequence of further population growth, increased
agricultural fertilization, the density of farm animals, and atmospheric inputs. Siltation was a major
problem in the Bay, along with algal blooms, concentrated toxins and organic compounds,
decreased dissolved oxygen, and a general decline of submerged aquatic vegetation. Throughout
the basin, the draining of wetlands increased nutrient loading and the flow of pesticides to the
Bay. The resulting decline in water quality – combined with habitat loss and degradation,
overfishing and disease (specifically the introduction MSX and Dermo) – caused dramatic
declines in the Chesapeake's oyster and blue crab fisheries, sparking widespread concern in the
states of Maryland and Virginia, whose economies were strongly tied to the industries.
Army Corps public works projects, 1960s
The Army Corps of Engineers proposed two major public works projects for the James River. The
first proposal sought to develop a multipurpose system of dams to allow for partial control of
freshwater flow into the estuary. The second project proposed deepening the shipping channel to
Richmond from 25 to 35 feet. Both proposals prompted scientific study and political controversy.
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Forest clearing, 1970s
A recent trend of increasing forest cover reversed because of population growth and
development.
Tropical Storm Agnes, 1972
Tropical Storm Agnes caused widespread damage sending torrents of runoff, sediment, and
nutrients into the Bay, and destroying many underwater grass beds. The Bay was left in the worst
condition of its recorded history.
Kepone found in the James River, 1975
High levels of the toxic chemical kepone were released into Virginia's James River, threatening
fish, wildlife, shellfish, and public health. The incident was described as the worst environmental
disaster in Virginia's history.
Declining oyster landings, 1991
The average density of oysters in the Bay was estimated to be 4 percent of 1884 levels.
Toxic dinoflagellate discovered in the Bay, 1997
Pfiesteria piscida, a toxic dinoflagellate, was discovered in three tidal tributaries of the Bay,
causing fish kills and raising concerns about nutrient impacts on human health and water quality.
Declining oyster landings, 2003
Oyster landings hit historically low levels. Maryland and Virginia proposed the introduction of nonnative oysters to revive the local industry. The Army Corps of Engineers and the U.S
Environmental Protection Agency began to prepare an environmental impact statement in order
to evaluate the proposals. This effort was the first time the federal government would consider
whether to intentionally introduce a non-native species.

History of Restoration Actions (1910-1983)
Below is a timeline of restoration-related events and activities, prior to the establishment of a
large-scale restoration program in the Chesapeake Bay watershed:
Federal Public Health Service investigation, 1910
The federal Public Health Service investigated pollution in both the Chesapeake Bay and
Potomac River, stating that canning wastes from Chesapeake Bay canneries harm fisheries.
Waste water treatment, 1912
The City of Baltimore became the last major city in America to install sewer lines, but was the first
to adopt a waste treatment system. The system was installed based on its ability to save valuable
oyster beds and was the result of hard lobbying in Maryland's General Assembly by the
Chesapeake Bay's powerful oyster interests.
University of Maryland Chesapeake Biological Laboratory, 1918
The newly formed University of Maryland Chesapeake Biological Laboratory conducted the first
water quality surveys of the Bay. The studies indicated that the Bay was in good shape, except in
heavily industrialized areas.
Bi-state blue crab management, 1924
The Governors of Maryland and Virginia met to discuss the management needs of the Bay's blue
crab population, but failed to agree on a common management strategy.
Reversion of land to forests, 1930
The relocation of farmers to more productive land, together with reforestation programs, resulted
in an increase of forest cover in the Bay watershed.
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Interstate Conference on the Bay, 1933
The first interstate conference on the Bay was held in Baltimore. Participants, including
representatives from the federal government (U.S Bureau of Fisheries), Virginia, Maryland,
Delaware, and the District of Columbia, discussed the Bay's growing environmental problems and
the need for a common management approach to solve them. The concept of treating the
Chesapeake as a single resource entity was established. Participants also unanimously agreed
on the creation of a multi-state, permanent Chesapeake Bay committee in order to help
coordinate and promote the preservation effort.
Interstate Commission on the Potomac River, 1940
Congress granted consent to the states of Maryland and West Virginia, the commonwealths of
Virginia and Pennsylvania, and the District of Columbia to enter into a compact for the creation of
a Potomac Valley Conservancy District and the establishment of the Interstate Commission on
the Potomac River Basin. The Interstate Commission was charged with helping the Potomac
Basin states and the federal government enhance, protect, and conserve the water and
associated land resources of the Potomac River basin through regional and interstate
cooperation.
State water pollution control agencies, 1948
Both Maryland and Virginia established water pollution control agencies.
Water Pollution Control Act of 1964
Congress required that states establish water quality standards for all interstate waters within
their borders, in order to qualify for federal assistance in waste treatment financing and to avoid
direct federal enforcement intervention.
Public concern for the Bay by local businessmen, 1964
Led by Arthur Sherwood, a group of Baltimore businessmen approached Congressman Rogers
C.B Morton from Maryland's Eastern Shore, seeking help to solve problems they saw looming on
the Chesapeake: more boats, more people, more houses, poor sewage treatment, and dirty
industrial discharges. Morton responded by saying that they should not expect government to fix
all the Bay's problems, and instead expressed the need for a private-sector organization to
represent the best interests of the Chesapeake Bay, build public concern, and encourage
government and private citizens to deal with the problems together.
President Johnson's State of the Union address, 1965
President Johnson pledged in his State of the Union address that the Potomac River would
become a "model of beauty and recreation" for the country.
River and Harbor Act of 1965
The River and Harbor Act of 1965 provided the U.S Army Corps of Engineers with funding to
conduct the first comprehensive analysis of present and future conditions of the Chesapeake
Bay, and to formulate and recommend solutions. The $15 million study coordinated the research
efforts of federal, state, and local agencies, as well as several scientific institutions.
Chesapeake Bay Foundation, 1967
Arthur Sherwood chartered and formed the Chesapeake Bay Foundation - a non-profit
organization with headquarters in Annapolis, MD, and state offices in Maryland, Virginia, and
Pennsylvania. The foundation's mission was two fold: 1) to defend and restore the Chesapeake
Bay by promoting strong and effective laws and regulations, restoring the Bay's essential
habitats, and engaging and involving citizens; and 2) to build a watershed-wide environmental
ethic by conducting environmental education in the classroom and the field.
Maryland Environmental Trust, 1967
The Maryland General Assembly created the Maryland Environmental Trust, a statewide local
land trust governed by a Citizen Board of Trustees. The Trust’s goal was to preserve open land,
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such as farmland, forest land, and significant natural resources, through conservation easement a voluntary agreement between a landowner and the Trust.
Governor's Conference on the Chesapeake Bay, 1968
The state of Maryland organized a Governor's Conference on the Chesapeake Bay for the
purpose of laying a foundation for the orderly development of the Chesapeake Bay.
Chesapeake Bay Interagency Planning Committee, 1969
In response to goals identified at the Governor's Conference on the Chesapeake Bay, a Bay
Interagency Planning Committee was formed, consisting of heads of state agencies with
responsibility for the Bay.
Susquehanna River Basin Commission, 1970
A compact between the federal government and the states of New York and Maryland, and the
commonwealth of Pennsylvania established the Susquehanna River Basin Commission. The
compact also provided the mechanism to guide the conservation, development, and
administration of the river basin.
State laws to protect wetlands, 1972
The Bay jurisdictions of Maryland and Virginia enacted laws to protect tidal wetlands.
Alliance for the Chesapeake Bay, 1972
A coalition of concerned citizens set out to bridge opinions, state lines, and preconceived ideas
regarding the Chesapeake. Their efforts brought regional leaders together to discuss a
coordinated approach for Bay restoration. The result was the formation of the Citizens Program
for the Chesapeake Bay, later renamed the Alliance for the Chesapeake Bay. The Alliance was
the only organization focused on saving the Bay through collaboration, partnerships, and
consensus. It was designed to ensure public participation in policy decisions affecting the
Chesapeake Bay.
Banning of DDT, 1972
First Administrator of the U.S Environmental Protection Agency, William Ruckelshaus, banned
domestic use of the pesticide DDT, eventually reducing its toxic effects on ospreys, eagles, and
other fish eaters.
U.S Army Corps study, 1973
The U.S Army Corps of Engineers released a seven-volume report providing an unprecedented
account of the existing state of the Chesapeake Bay and its resources.
U.S. Senator Charles Mathias'fact-finding tour, 1973
Reacting to concern about the Chesapeake Bay, U.S. Senator Charles Mathias (R-MD) began a
fact-finding tour of marine science institutions around the Bay in order to understand reasons for
the Chesapeake's decline.
Five-year study of the Chesapeake Bay, 1975
A member of the Chesapeake Bay Foundation's Board of Trustees, U.S. Senator Charles
Mathias introduced legislation directing the U.S Environmental Protection Agency to conduct a
five-year study of the Chesapeake Bay and to produce a report. In 1976, Congress appropriated
$25 million for the study.
U.S Army Corps study, 1976
The U.S Army Corps of Engineers released its hydraulic model of the Chesapeake Bay, an
enclosed, nine-acre replica of the Chesapeake Bay region.
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U.S Army Corps study, 1977
The U.S Army Corps of Engineers released a 12-volume report on the future conditions of the
Chesapeake Bay region, satisfying the study's second major goal of estimating the state of the
Bay and its resources to the year 2020. The third major goal of the study authorized in the River
and Harbor Act of 1965 was never completed.
Bi-state Conference on the Chesapeake Bay, 1977
A Bi-state Conference, held at the Patuxent Naval Air Station in Maryland, highlighted the need to
control the large amounts of nitrogen and phosphorus entering the Bay from manure and
fertilizers in farmland runoff.
Maryland-Virginia Chesapeake Bay Legislative Advisory Commission, 1978
The joint Maryland-Virginia Chesapeake Bay Legislative Commission convened to evaluate
existing and proposed management resource structures and to make recommendations for
strengthening interstate ties and coordinating management of the Chesapeake Bay. The Advisory
Commission recommended the establishment of a bi-state commission (because it involved no
federal statutory limitations) to highlight state responsibility for Bay clean-up and to strengthen
policy linkages between the states. The Commission also focused legislative attention on Bay
problems identified by the state executive agencies by providing timely policy advice to the state
legislatures.
Chesapeake Bay Commission, 1980
The General Assemblies of Maryland and Virginia created the Chesapeake Bay Commission in
response to findings of the Maryland-Virginia Chesapeake Bay Legislative Commission's study.
The Commission’s goals and duties included assisting the legislatures to evaluate and respond to
mutual Bay concerns; promoting intergovernmental cooperation and coordination for resource
planning; promoting uniformity of legislation where appropriate; enhancing the functions and
powers of existing offices and agencies; and recommending improvements in the management of
Bay resources. Leading the region as a model of interstate cooperation in ecosystem
management, the Commission comprised delegations from Maryland and Virginia, as well as
Pennsylvania (which joined in 1985). Each state delegation was made up of two senators and
three representatives from the state legislature, the Governor or an appointed representative, and
a citizen.
Chesapeake Bay Research Coordination Act of 1980
The Chesapeake Bay Research Coordination Act of 1980 charged the Secretary of Commerce
with establishing an office for Chesapeake Bay Research Coordination, and also created the
Chesapeake Bay Research Board.
Biological Nutrient Removal, 1981
Following a lawsuit filed by three Maryland counties challenging the state and U.S Environmental
Protection Agency over poor water quality in the river, treatment plants on the Patuxent River
introduced biological nutrient removal programs.
U.S Environmental Protection Agency's report on the Chesapeake Bay, 1983
The final version of the congressionally-mandated U.S Environmental Protection Agency report
on the Bay highlighted four areas requiring immediate attention: the overabundance of nutrients;
dwindling underwater Bay grasses; accumulated toxins in Bay waters and sediments; and the
over-harvesting of living resources. Other issues included declining oyster habitat, decreased
landings of freshwater-spawning fish, and a significant increase in the amount of summer Bay
water showing low (or no) dissolved oxygen. The study also recommended that the federal
government and the states within the Bay watershed join together in an interjurisdictional program
to protect and restore the Bay.
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Interstate Conference, 1983
Following release of the U.S Environmental Protection Agency's Chesapeake Bay report, the
Governors of Maryland, Virginia and Pennsylvania, and the Mayor of the District of Columbia,
along with environmental organizations and research laboratories, convened at a major
conference to draft what would become the first interstate Chesapeake Bay Agreement.

Recent Restoration Activities (1983-present)
Below is a timeline of events establishing and implementing restoration programs in the
Chesapeake Bay watershed since 1983:
Chesapeake Bay Agreement, 1983
In light of findings of the U.S Environmental Protection Agency's Chesapeake Bay report,
Maryland, Pennsylvania, Virginia, the District of Columbia, and the U.S Environmental Protection
Agency signed the first Chesapeake Bay Agreement. Outlining a cooperative approach to
management of the Chesapeake, the voluntary agreement created the Chesapeake Executive
Council comprising the Cabinet Secretaries from Maryland, Pennsylvania, and Virginia and the
District of Columbia, and the Region III Administrator of the U.S Environmental Protection
Agency. The Agreement charged the Executive Council with establishing an implementation
committee to coordinate technical matters and development and implementation of management
plans, and created a liaison office for Chesapeake Bay activities -- the Chesapeake Bay Program
- at the U.S Environmental Protection Agency's facility in Annapolis, Maryland.
Congressional support, 1983
The Chesapeake Bay's congressional delegation worked to garner support to fund the newly
formed Chesapeake Bay Program. Representative Roy Dyson (D-MD) led eight other House
members on a tour of the Bay. Dyson wanted $10 million a year to fund the program.
President Reagan's State of the Union Address, 1984
President Reagan's January 25th State of the Union Address requested that the "long, necessary
effort to clean up a productive recreational area and a special national resource - the
Chesapeake Bay" begin.
President Reagan focuses on Chesapeake Bay restoration, 1984
At the urging of Senators Mathias (R-MD) and Warner (R-VA), President Reagan, during a tour of
the Bay, showed support for Chesapeake Bay restoration, making it the centerpiece of his
environmental platform for the 1984 presidential campaign.
Presidential campaign, 1984
Not to be outdone by President Reagan's support for Chesapeake restoration, House Speaker
Thomas O'Neil, Jr (D-MA) quickly followed suit announcing the need to save "America's Bay"
during a very public tour of the Bay. The Chesapeake became a feature topic of the presidential
campaign.
Appropriations for the Chesapeake Bay Program, 1984
Congress' fiscal year 1985 appropriations included $10 million for the Chesapeake Bay Program.
Memorandum of Understanding with U.S Environmental Protection Agency, 1984
Federal agencies, including the National Oceanic and Atmospheric Administration, U.S Fish and
Wildlife Service, the U.S Geological Survey, and the U.S Army Corps of Engineers, became
federal partners of the Chesapeake Bay Program, signing a Memorandum of Understanding with
the U.S Environmental Protection Agency.
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Chesapeake Bay Program's Federal Agency Committee, 1984
The Chesapeake Bay Program's Federal Agency Committee was formed to share information
among the participating agencies and to provide advice and assistance in implementing the goals
and commitments of the Bay Program. The Committee was chaired by the Director of the U.S
Environmental Protection Agency's Chesapeake Bay Program. Four workgroups were
subsequently created to implement the Bay Program's commitments on the more than 2.5 million
acres of federally owned lands within the watershed.
Chesapeake Bay Program Advisory Committees, 1984
The Chesapeake Bay Program created three advisory committees to assist with implementation
of the Chesapeake Bay Agreement: the Citizens Advisory Committee; the Local Government
Advisory Committee; and the Scientific and Technical Advisory Committee.
Virginia Water and Sewer Assistance Authority, 1984
The Virginia General Assembly, recognizing a growing need for environmental infrastructure,
passed legislation creating the Virginia Water and Sewer Assistance Authority. Formed as a bond
bank, the Authority was charged with financing Virginia's water and sewer projects.
Chesapeake Critical Areas Protection Act, State of Maryland, 1984
In response to national studies documenting the Bay's declining water quality and productivity,
and research linking this to increased levels of pollutants, nutrients and toxics in the Bay, the
Maryland General Assembly passed the Chesapeake Critical Areas Protection Act. The Act was
the first land-use legislation intended to minimize the effects of runoff pollution from development
and agricultural and forestry activities on lands near the Bay and its tributaries. It established a
Resource Protection Program for the Bay and its tributaries to foster more environmentally
sensitive development in areas near the shoreline, and it set up the Chesapeake Bay Critical
Area Commission to oversee the resulting program and to adopt certain criteria by which the
state and local governments would implement the program.
Atlantic Striped Bass Conservation Act of 1984
Recognizing the commercial and recreational importance, as well as the interjurisdictional nature
of the striped bass fishery, Congress established a unique state-based, federally-backed
management scheme for the fishery. The Atlantic Striped Bass Conservation Act of 1984 required
the Secretary of Commerce to impose a moratorium on fishing for striped bass in any state that
was not in compliance with the Atlantic States Marine Fisheries Commission plan for striped
bass. About 85 percent of the Atlantic striped bass spawned in the Chesapeake Bay.
Chesapeake Bay Commission Agreement Act, Commonwealth of Pennsylvania, 1985
The Pennsylvania legislature committed to cleaning up the Chesapeake Bay.
Volunteer Citizen Water Quality Monitoring Program, 1985
The Alliance for the Chesapeake Bay began a first-of-its-kind volunteer citizen water quality
monitoring program.
State of Maryland phosphate ban, 1985
The state of Maryland issued a statewide ban on the sale and use of phosphate-based
detergents.
State of Maryland moratorium on striped bass, 1985
The state of Maryland imposed a total moratorium on striped bass (known locally as rockfish) due
to alarming declines in population levels, especially in the Chesapeake.
Chesapeake Bay Trust, 1985
The Maryland General Assembly created the Chesapeake Bay Trust, a nonprofit organization
charged with promoting public awareness of and participation in the restoration and protection of
the Chesapeake Bay and its tributaries. To achieve its mission, the Trust received financial
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contributions from the general public and the private sector, and it distributed the contributions in
the form of financial support grants to Bay-related programs.
Virginia Water Facilities Revolving Fund, 1986
The Virginia Resources Authority's (previously the Virginia Water and Sewer Assistance
Authority) function was amended to allow it to serve as financial administrator and manager of the
Virginia Water Facilities Revolving Fund.
District of Columbia phosphate ban, 1986
The District of Columbia banned the sale and use of phosphate-based detergents.
Amendments to the Clean Water Act, 1987
Congress reauthorized the Clean Water Act for five more years. Following strong support from
Bay legislators in the House and Senate, the Act included a new section entitled "Chesapeake
Bay". Known as Section 117, the legislation codified the Chesapeake Bay Program and
committed Congress to continue funding the Bay restoration effort.
Voluntary management plan for farms, State of Maryland, 1987
Pushing for environmentally wise agricultural practices, Maryland's Governor, William Schaefer,
and the state's Secretary of Agriculture, Wayne Crawley, set the ambitious goal of having every
farm within a priority area voluntarily adopt farm management plans within five years, and all
Maryland farms within a decade.
Chesapeake Bay Agreement, 1987
The governors of Maryland, Pennsylvania, and Virginia; the Mayor of the District of Columbia; the
Chair of the Chesapeake Bay Commission; and the Administrator of the U.S Environmental
Protection Agency signed the second Chesapeake Bay Agreement. Providing more specific
guidance on restoration and management priorities for the Chesapeake Bay, the Agreement
included goals and priority commitments focused on Living Resources; Water Quality; Population
Growth and Development; Public Information, Education and Participation; Public Access; and
Governance. Its centerpiece was a goal to reduce nutrients entering the Bay by 40 percent by
2000.
Anacostia Watershed Restoration Agreement, 1987
The District of Columbia, Montgomery County, Prince George's County, and the state of
Maryland signed the Anacostia Watershed Restoration Agreement. The Agreement established
the Anacostia Watershed Restoration Committee and launched a concerted and focused effort to
restore and protect the Anacostia River.
Chesapeake Bay Preservation Act, Commonwealth of Virginia, 1988
The Virginia General Assembly enacted the Chesapeake Bay Preservation Act as an important
tool for implementing Virginia's commitment to the Chesapeake Bay Agreement. The Act required
all counties and cities in Tidewater Virginia to incorporate water quality protection measures into
their comprehensive plans and programs, and to enact local ordinances to curb pollution from
land disturbance and development. The Chesapeake Bay Local Assistance Board was
responsible for carrying out the purposes and provisions of the Act, with the support of the
Chesapeake Bay Local Assistance Department, which provided detailed direction and technical
help to localities.
Commonwealth of Virginia phosphate ban, 1988
The Commonwealth of Virginia banned the sale and use of phosphate-based detergents.
Water Quality Improvement Act, State of Maryland, 1988
The Maryland General Assembly passed landmark legislation placing Maryland at the forefront of
national efforts to protect water quality. The Water Quality Improvement Act established both
short and long-term strategies for reducing nutrient levels in the state's streams, rivers and the

68

Chesapeake Bay. The Act’s most significant feature was a provision requiring nutrient
management plans for virtually all Maryland farms.
Chesapeake Bay Basinwide Toxics Reduction Strategy, 1989
The Chesapeake Executive Council adopted the Chesapeake Bay Basinwide Toxics Reduction
Strategy in fulfillment of the 1987 Chesapeake Bay Agreement. The Strategy used the
requirements of the 1987 Amendments to the Clean Water Act as a foundation for action and
initiates a multi-jurisdictional effort to better define the nature, extent, and magnitude of toxics
problems in the Bay.
Chesapeake Bay Wetlands Policy, 1989
The Chesapeake Executive Council committed the Bay Program's partners to a no-net-loss goal
of Chesapeake Bay wetlands and to also take steps to achieve a long-term goal of a net resource
gain in acreage and function. The Policy additionally maintained the Council's commitment to
protect existing wetlands to the maximum extent practicable.
Commonwealth of Virginia ban on striped bass, 1989
The Commonwealth of Virginia imposed a total ban on striped bass fishing due to alarming
declines in population levels, especially in the Chesapeake Bay.
Phosphate Ban, Commonwealth of Pennsylvania, 1989
The General Assembly of Pennsylvania passed the Phosphate Ban Act, banning the use of
laundry detergents containing phosphates as an aid to cleaning up the Chesapeake Bay.
Non-tidal Wetlands Protection Act, State of Maryland, 1989
The state of Maryland, seeking to protect non-tidal wetlands by regulating and restricting all
activities that could impact the state's non-tidal wetlands, enacted the Non-tidal Wetlands
Protection Act. The Act also helped to insure "no net loss" of wetlands, by requiring mitigation or
compensation for any wetland losses, and it included provisions for the structuring of a smooth
and expedient application review process in order to deal with developments in wetlands.
State Striped Bass moratoria lifted, 1990
Based on evidence of fish stock rebuilding, Maryland and Virginia, in consultation with the Atlantic
States Marine Fisheries Commission, lifted moratoria on the ban of striped bass fishing, instead
opting for limited seasons.
Farmland Conservation Program, Commonwealth of Pennsylvania, 1990
The General Assembly of Pennsylvania amended the Agricultural Area Security Law to include
the Farmland Conservation Program. The Program was charged with coordinating the purchase
of agricultural conservation easements.
Cooperative Agreement with U.S Environmental Protection Agency, 1990
The Department of Defense became a federal partner of the Chesapeake Bay Program, signing a
Cooperative Agreement with U.S Environmental Protection Agency to establish a policy of
coordination and cooperation.
Consolidated Land Preservation Act, State of Maryland, 1990
The Maryland General Assembly established, within the Department of Natural Resources, the
Land Trust Grant Fund to be administered by the Maryland Environmental Trust. The Grant Fund
was to be used as a revolving loan fund for local land trust acquisition projects. The Consolidated
Land Preservation Act also created the Bay Access Areas Fund to be used to acquire sites that
provide public access to the Chesapeake Bay.
Code of Virginia - Wetlands amendments, Commonwealth of Virginia, 1990
The General Assembly of Virginia amended the state's code relating to non-tidal wetlands to
establish and implemented policies and programs to achieve a no net loss of existing wetland
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acreage and function. The amendments also required the development of voluntary and
incentive-based programs that achieve a net resource gain in acreage and function of wetlands.
Clean Vessel Act of 1991
A five-year recreational boater sewage disposal program was established in the Clean Vessel Act
of 1991 that charged the Secretary of Interior to issue grants to coastal and inland states for
pump-out stations and waste reception facilities for disposal of recreational boater sewage. The
program also directed the Secretary of the Interior to provide grants to states to pay for the
construction, renovation, operation, and maintenance of pump-out stations and waste reception
facilities.
Forest Conservation Act, State of Maryland, 1991
The Maryland General Assembly enacted the Forest Conservation Act to reduce the number of
forested acres cleared when land was changed from forests or agriculture to residential,
commercial, or industrial development. The Act also allowed for development to occur while
assuring that some portion of neighboring forest communities remained viable, and it provided
guidelines for the amount of forest land retained or planted after the completion of development
projects.
Amendments to the Chesapeake Bay Agreement, 1992
The Chesapeake Bay Program adopted a series of amendments to the 1987 Chesapeake Bay
Agreement. The amendments focused primarily on the 1987 Agreement's water quality and
nutrient reduction goals and called for the 40 percent nutrient reduction goal to apply on all
tributaries, and to continue after 2000, even in the face of population growth.
National Oceanic and Atmospheric Administration, Chesapeake Bay Office, 1992
The National Oceanic and Atmospheric Administration established a Chesapeake Bay Office in
Annapolis, Maryland, to provide a focus for its multiple capabilities and activities in the
Chesapeake Bay.
Economic Growth, Resource Protection and Planning Act, State of Maryland, 1992
The Maryland General Assembly enacted the Economic Growth, Resource Protection, and
Planning Act of 1992 to organize and direct comprehensive planning, regulation, and funding by
state, county, and municipal governments in furtherance of a specific economic growth and
resource protection policy. The policy was organized around seven statutory vision statements
which must be pursued in county and municipal comprehensive plans, where priorities for land
use, economic growth, and resource protection are established. The visions also had to be
followed by the state in undertaking its various programs. Both state and local funding decisions
on public construction projects had to adhere to the visions. The Act also established an
Economic Growth, Resource Protection, and Planning Commission to oversee, study, and report
on progress towards implementation of the visions.
Water Resources Development Act of 1992
The Water Resources Development Act of 1992 included a new provision -- Chesapeake Bay
Beneficial Use Site Management – whereby in a study of environmentally beneficial ways to use
dredged materials, the Army Corps was to coordinate with federal agencies to find ways to
"increase living resource habitats and enhance environmental quality."
Chesapeake Bay Program issues directives, 1993
The Chesapeake Bay Program issued directives addressing tributary strategies; regional action
plans to reduce toxics; underwater Bay grasses restoration; fish passage openings; and
reductions of agricultural nonpoint source pollution.
Nutrient Management Act, Commonwealth of Pennsylvania, 1993
In fulfillment of Pennsylvania's commitment to the 1983 Chesapeake Bay Agreement, it became
the first state in the Chesapeake Bay watershed and one of the first in the nation to adopt
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mandatory nutrient management controls on farm pollution. The Nutrient Management Act sought
to reduce the amount of nonpoint source pollution flowing into the Bay from Pennsylvania's
watersheds by controlling the handling and disposal of manure and fertilizers in the state, without
imposing complex restrictions on certain agricultural interests.
Silvicultural Water Quality Law, Commonwealth of Virginia, 1993
The General Assembly of Virginia enacted the Silvicultural Water Quality Law. The Law
authorized the Virginia Department of Forestry to require corrective measures for silvicultural
operations causing, or with potential to cause, sedimentation of state waters. In cases where the
Department enforced the Law, the first step was issuance of a Notice of Required Action, which is
an informal description of what needs to be done to correct the problem. If that failed to bring
resolution, an informal conference was held with the operator.
Environmental Education Act, Commonwealth of Pennsylvania, 1993
The Pennsylvania General Assembly enacted of the Environmental Education Act, authorizing
five percent of the pollution fines and penalties collected by the Department of Environmental
Protection annually to be set aside for a grants program and used to stimulate environmental
education in the state.
Agreement of Federal Agencies on Ecosystem Management in the Chesapeake, 1994
Twenty-five federal agencies and departments signed an Agreement of Federal Agencies on
Ecosystem Management in the Chesapeake Bay, formalizing the increasing role of the federal
government in the Chesapeake Bay Program.
Chesapeake Bay Basinwide Toxics Reduction and Prevention Strategy, 1994
The Chesapeake Executive Council approved the Basinwide Toxics Reduction and Prevention
Strategy to reduce the amount of toxics entering the Bay. Through largely voluntary pollutionprevention efforts, the strategy encouraged industries to cut discharges in half by the turn of the
century, while federal facilities were asked to set an example by making reductions of 75 percent.
The new strategy also sought to target the greatest risks to the Bay by cleaning up known "hot
spots" and by singling out a handful of chemicals that pose the greatest threat for further
reduction efforts.
Agriculture-Linked Investment Program Act, Commonwealth of Pennsylvania, 1994
The General Assembly of Pennsylvania created the Agriculture-linked Investment Program to
encourage farmers to adopt agricultural best management practices as a part of a nutrient
management plan. Incentives took the form of low-interest capital in exchange for the adoption of
a nutrient management plan.
New Chesapeake Bay Initiatives, 1994
The Chesapeake Executive Council issued new initiatives for riparian forest buffers, habitat
restoration and aquatic reefs. Reciprocal agricultural certification programs also began.
Striped bass stock restored, 1995
The Atlantic States Marine Fisheries Commission declared the striped bass stock restored.
Local government partnership initiative, 1995
The Chesapeake Executive Council's local government partnership initiative was signed,
engaging the watershed's 1,650 local governments in the Bay restoration effort
Land Recycling and Environmental Remediation Standards Act, Commonwealth of
Pennsylvania, 1995
The General Assembly of Pennsylvania enacted the Land Recycling and Environmental
Remediation Standards Act establishing a state-wide land recycling program. The Act created a
realistic framework for setting cleanup standards, provided special incentives for developing
abandoned sites, released responsible parties from liability when cleanup standards are met, set
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deadlines for Departmental actions, and provided funding for environmental studies and
cleanups.
Virginia Chesapeake Bay Partnership Council, Commonwealth of Virginia, 1995
The Virginia Chesapeake Bay Partnership Council was created to advise the Governor, Secretary
of Natural Resources, and the General Assembly on issues related to Virginia's participation in
the Chesapeake Bay Program. The Council's membership included 12 citizens, the Chairmen of
relevant General Assembly committees, and the Chairman of the Virginia Delegation to the
Chesapeake Bay Commission. One Virginia member from each of the Bay Program's standing
advisory committees served as ex-officio members.
Agricultural Stewardship Act, Commonwealth of Virginia, 1996
The General Assembly of Virginia passed the Agricultural Stewardship Act with support from the
Virginia Farm Bureau and other agricultural commodity organizations. The Act created a program
in which the Department of Agriculture and Consumer Services worked with farmers and local soil
and water conservation districts to resolve, in a common-sense manner, water quality problems
caused by sediment, nutrients, and pesticides from agricultural operations. The Act did not apply
to forestry activities, odor concerns, landfills or waste problems that do not involve agricultural
products. The program provided a wide variety of means for farmers to correct water quality
problems before any enforcement action becomes necessary.
Smart Growth Legislation, State of Maryland, 1997
The Maryland General Assembly adopted several specific programs, which together form the
Smart Growth Initiative. Collectively, these programs aimed to direct state resources to revitalize
older developed areas, preserve some of Maryland's valuable resources and open space lands,
and discourage the continuation of sprawling development into rural areas. The legislation
allowed the state to direct its programs and funding to support locally-designated growth areas
and protect rural areas.
Open Space Land Preservation Act, Commonwealth of Virginia, 1997
The Virginia General Assembly enacted the Open Space Land Preservation Act. The Act created
the Open-space Lands Preservation Trust Fund to be used by the Virginia Outdoors Foundation
for grants to persons conveying conservation easements for costs associated with such
conveyances, such as legal and appraisal costs or all or part of the value of the easements.
Water Quality Improvement Act, Commonwealth of Virginia, 1997
The General Assembly of Virginia passes the Water Quality Improvement Act. The Act created a
statewide program to address point and nonpoint sources of water pollution through cooperative
technical and financial assistance programs. It also established a special fund to be administered
by the Directors of the Departments of Conservation and Recreation (nonpoint source) and
Environmental Quality (point source).
Water Quality Monitoring, Information and Restoration Act, Commonwealth of Virginia,
1997
The Virginia General Assembly enacted the Water Quality Monitoring, Information and
Restoration Act. The Act established monitoring and information requirements (including reports
required by the federal Clean Water Act) to be implemented by the State Water Control Board.
The monitoring and information requirements included accurate and comprehensive assessment
of state water quality; identification of water quality trends; and development of initiatives and
programs to address water quality concerns.
Chesapeake Bay Gateways and Water Trails Act of 1998
Congress approved the Chesapeake Bay Gateways and Watertrails Act directing the National
Park Service to identify, conserve, and restore important resources throughout the Bay watershed
that serve as "gateways" to understanding the Bay. The legislation authorized up to $3 million a
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year for financial and technical assistance to help states and local partners conserve and restore
the Bay's important resources.
Prohibition on Hydraulic Clam Dredging, State of Maryland, 1998
To help restore the health of Maryland's waters, the General Assembly authorized a prohibition
on hydraulic clam dredging equipment in areas of submerged aquatic vegetation of the
Chesapeake Bay. Use of the dredging equipment destroyed the underwater sea grasses that
absorb harmful nutrients from the Bay and provided an important habitat for fish and crabs.
Federal Clean Water Action Plan of 1998
To commemorate the 25th anniversary of the Clean Water Act, the White House asked federal
agencies to develop and implement a comprehensive plan that would help revitalize the nation's
commitment to its valuable water resources. The result, using the Bay Program as a model, was
the Clean Water Action Plan. The key actions described in the Action Plan focused on achieving
cleaner water by strengthening public health protections, targeting watershed protection efforts at
high priority areas, and providing communities with new resources to control polluted runoff and
enhance natural resource stewardship. The Department of Agriculture, U.S Environmental
Protection Agency, Department of the Interior, Department of Defense (including U.S. Army
Corps of Engineers), Department of Commerce (through the National Oceanic and Atmospheric
Administration), Tennessee Valley Authority, Department of Energy, Department of
Transportation, and Department of Justice joined with tribal, state, and local partners to
implement the 111 key actions of the Action Plan and build a new framework for watershed
protection.
Water Quality Improvement Act, State of Maryland, 1998
The General Assembly of Maryland enacted the Water Quality Improvement Act. Described as
the most comprehensive farm nutrient control legislation in the country, the Act provided a
framework for a set of regulatory requirements. The most far-reaching requirement was that all
agricultural operations with gross annual incomes greater than $2,500, or with more than eight
animal units, had to implement a nitrogen and phosphorus-based nutrient management plan by a
prescribed date. The Act also required that farmers using chemical fertilizers, sludge or animal
manure have and implement nitrogen-and-phosphorus based plans by prescribed dates.
Federal Agencies Chesapeake Ecosystem Unified Plan (FACEUP), 1998
The federal Clean Water Action Plan provided a blueprint for restoring and protecting the nation's
waters. The plan was implemented in the Bay region with the signing of the Federal Agencies
Chesapeake Ecosystem Unified Plan (FACEUP) by 22 federal agencies and departments.
Building on the success of the 1994 Agreement, FACEUP expanded current restoration efforts by
adding 50 new commitments aimed at protecting the Bay watershed.
Chesapeake Bay Water Quality Steering Committee, 1999
The Chesapeake Bay Water Quality Steering Committee, composed of representatives from all
six Bay watershed states, the District of Columbia, U.S Environmental Protection Agency's
regulatory and non-regulatory programs, the Chesapeake Bay Commission, the Susquehanna
River Basin Commission, and the Interstate Commission on the Potomac River Basin, was
created to provide management oversight for the process of integrating the cooperative and
statutory programs of the Chesapeake Bay and its tributaries.
Poultry Waste Management Legislation, Commonwealth of Virginia, 1999
The General Assembly of Virginia passed legislation requiring the State Water Control Board to
establish a regulatory program for poultry waste management. The legislation obliged growers
with more than 200 animal units of poultry (about 20,000 chickens) to obtain coverage under a
general permit and have and implement nutrient management plans to limit poultry litter land
application rates. The legislation also required commercial poultry growers to file plans with the
Department of Environmental Quality detailing the ways in which they will provide assistance to
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the poultry growers with whom they contract to ensure that poultry waste is properly stored and
managed and transported to areas where it can be used.
Bi-State Blue Crab Strategy Development, State of Maryland and Commonwealth of
Virginia, 1999
At the January 1999 meeting of the Bi-State Blue Crab Advisory Committee, the Maryland
Secretary of the Department of Natural Resources requested that the states of Maryland and
Virginia contribute $150,000 each to fund a forward-looking view of how to more effectively
manage the Bay's blue crab harvest. The aim of the request was to ensure that scientific
knowledge would contribute to blue crab management recommendations. To show commitment
to the effort, the Secretary also proposed that Maryland place a moratorium on developing any
major new blue crab regulations until after the two-year project is completed. Both states
succeeded in having the funds added to their respective budgets and the two-year study is
initiated.
Environmental Stewardship & Watershed Protection Act (Growing Greener),
Commonwealth of Pennsylvania, 1999
The General Assembly of Pennsylvania enacted the Growing Greener Program. Signed into law
by Gov. Tom Ridge, the Program aimed to invest nearly $650 million over five years to preserve
farmland and protect open space; eliminate the maintenance backlog in State Parks; clean up
abandoned mines and restore watersheds; and provide new and upgraded water and sewer
systems.
Land Trust Reimbursement Grant Program, Commonwealth of Pennsylvania, 1999
The General Assembly of Pennsylvania established the Land Trust Reimbursement Grant
Program to accelerate farmland preservation activity by developing partnerships with land trusts.
Income tax credit legislation, Commonwealth of Virginia, 1999
The Virginia General Assembly enacted a tax credit for conservation easement donors. The state
income tax credit applied to Virginia landowners who donated an easement on or after January 1,
2000. The provision allowed for easement donors to claim a credit against their Virginia State
income tax liability of 50 percent of the value of the donated easement.
Chesapeake Bay Agreement, 2000
Reaffirming their commitment to restoration of the Chesapeake Bay, the states of Virginia,
Maryland, Pennsylvania, the District of Columbia, the Chesapeake Bay Commission, and the U.S
Environmental Protection Agency adopted a new agreement: Chesapeake 2000. The Agreement
set a large number of ambitious and aggressive objectives to be achieved by 2010. Commitments
focused on the topics of Living Resource Protection and Restoration; Vital Habitat Protection and
Restoration; Water Quality Protection and Restoration; Sound Land Use; and Stewardship and
Community Engagement. The Agreement’s centerpiece was to remove all nutrient and sediment
water quality impairments in the Chesapeake Bay and its tidal tributaries by 2010.
Chesapeake Bay 2000 Watershed Commitments Taskforce, 2000
The Chesapeake Bay Program's Implementation Committee created the Chesapeake 2000
Watershed Commitments Taskforce. The Taskforce’s goal was to determine how to achieve the
Chesapeake 2000 commitment of developing and implementing locally-supported watershed
management plans in two-thirds of the Bay watershed by the year 2010.
Blue crab fishing regulations, Maryland and Virginia, 2001
Maryland, Virginia and the Potomac River Commission joined in a coordinated effort to reduce
fishing pressure on blue crabs by instituting regulations aimed at reducing the fishing effort by
approximately five percent, as part of a commitment to lower fishing effort by some 15 percent
over a period of three years.
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Sewer Overflow and Treatment Plant Bypass Reporting, State of Maryland, 2001
Concern about the health of the Chesapeake Bay, led the General Assembly of Maryland to pass
legislation limiting open water dumping, and monitoring sewage overflows in the state's waters.
The legislation prohibited material dredged from the shipping channels of the Bay from being
dumped in the open waters of the Bay, except for beneficial purposes. It also required owners or
operators of sanitary sewer systems, combined sewer systems, or wastewater treatment plants to
report to the Department of the Environment about any sewer overflow or treatment plant
bypasses resulting in the direct or potential discharge of raw or diluted sewage into the surface
waters or ground waters of the state.
Submerged Aquatic Vegetation Protection Zones, State of Maryland, 2002
The General Assembly of Maryland passed legislation extending the development protections of
the Chesapeake Bay Critical Areas to the state's Atlantic coastal bays.
Water Resources Planning Act, Commonwealth of Pennsylvania, 2002
The General Assembly of Pennsylvania passed the Water Resources Planning Act. The Act
required the Department of Environmental Protection to update, within five years, the State's
Water Plan to determine how much water the state has, how much water the state uses, and how
much water will be available in the future. The Act also required farmers and businesses to
register their water use.
Coastal Bays Protection Act, State of Maryland, 2002
The General Assembly of Maryland passed the Coastal Bays Protection Act. The Act required
creation of a 100-foot buffer along the edge of tidal waters in new developments.
Farm Security Act of 2002
Congress approved the federal farm bill, which among other provisions, increased funding for
environmental programs, helping to protect Maryland and Virginia farmland from urban sprawl
and reduce the volume of agricultural pollutants flowing into Chesapeake Bay.

Restoration Plan
Restoration of the Chesapeake Bay involves a very strong sense of cooperation, with a dominant
state role. Goals are set in voluntary agreements between the states of Maryland, Pennsylvania,
Virginia, and through a series of directives and statements which serve as executive orders and
are adopted at the annual meeting of the six-member Chesapeake Executive Council.
Chesapeake Bay 1983 Agreement
The first Chesapeake Bay Agreement, signed by the states of Maryland, Pennsylvania, and
Virginia, the District of Columbia, and the U.S Environmental Protection Agency, created the
Chesapeake Executive Council, consisting of the Governors of Maryland, Pennsylvania, and
Virginia, the Mayor of the District of Columbia, and the Region 3 Administrator of U.S
Environmental Protection Agency. The Agreement also charged the Executive Council with
establishing an implementation committee to coordinate technical matters and development and
implementation of management plans, and created a liaison office for Chesapeake Bay activities - the Chesapeake Bay Program - at the U.S Environmental Protection Agency's facility in
Annapolis, Maryland (more)
Chesapeake Bay 1987 Agreement
The second Bay Agreement provided more specific guidance on restoration and management
priorities for the Chesapeake Bay. The Agreement included goals and priority commitments
focused on Living Resources; Water Quality; Population Growth and Development; Public
Information, Education and Participation; Public Access; and Governance (more)
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Chesapeake Bay 1992 Amendments
The 1992 Amendments to the 1987 Chesapeake Bay Agreement called for a permanent tributaryspecific nutrient reduction cap of 40 percent by 2000. The Amendments expressed a need for
local government participation to meet the targets and underscored the need for local government
involvement as the primary managers of land use in the watershed (more)
Chesapeake 2000
The Chesapeake 2000 Agreement provided goals and objectives for Chesapeake restoration
through 2010 and is the current restoration vehicle for the ecosystem. The Agreement outlined
over 80 specific objectives to be achieved to restore and protect the Bay's living resources,
habitats, and water quality. Commitments focus on the topics of Living Resource Protection and
Restoration; Vital Habitat Protection and Restoration; Water Quality Protection and Restoration;
Sound Land Use; and Stewardship and Community Engagement (more)

Chesapeake Bay Program organizational chart

Key Players
Federal
U.S. Department of Agriculture
- National Resource Conservation Service
- National Arboretum
- U.S. Forest Service
- Farm Service Agency
- Cooperative State Research, Education and Extension Service
U.S. Department of Commerce
- National Oceanic and Atmospheric Administration
U.S. Department of Defense
- U.S. Department of the Navy
- U.S. Department of the Army (including Army Corps of Engineers)
- U.S. Department of the Air Force

76

- Defense Logistics Agency
U.S. Department of Education
U.S. Department of Interior
- U.S. Geological Survey
- National Park Service
- U.S. Fish and Wildlife Service
U.S. Department of Transportation
- U.S. Federal Highway Administration
U.S. Department of Homeland Security
- U.S. Coast Guard
U.S. Environmental Protection Service
U.S. General Services Administration
U.S. Postal Service
National Aeronautics and Space Administration
National Capital Planning Commission
State
Commonwealth of Pennsylvania
Commonwealth of Virginia
District of Columbia
New York State
State of Delaware
State of Maryland
State of West Virginia
Other
Chesapeake Bay Commission
Interstate Commission on the Potomac River Basin
Susquehanna River Basin Commission
Metropolitan Washington Council of Governments
Universities, including Chesapeake Research Consortium
Alliance for the Chesapeake Bay
Anacostia Watershed Society
Chesapeake Bay Foundation
Chesapeake Bay Trust
Maryland Sea Grant
Virginia Sea Grant

Funding
Annual Federal Funding History 1999-2005 (millions of dollars)

Year
1999
2000
2001
2002
2003
2004
2005

EPA –
CBP
incl.
earmarks

20.38
21.02
21.98
22.30
22.59
22.8
30.82

NRCS

NOAA

USGS

USFWS

NPS

ACOE

USFS

4.8
4.75
5.25
n/a
n/a
6.0
6.0

4.2
n/a
3.344
6.45
6.80
8.5
12.5

3.4
n/a
n/a
0
n/a
1.4
n/a

1.5
n/a
n/a
n/a
n/a
n/a
n/a

0.6
0.8
2.3
1.2
1.987
2.469
2.5

0.6
n/a
1.1
0.95
n/a
n/a
6.351

0.4
0.5
0.5
0.75
0.988
n/a
1.225
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Nearly half of the Chesapeake Bay Program's funding is allocated to states and the District of
Columbia) through Chesapeake Bay Implementation Grants. The other half is directed to projects
that benefit regional restoration goals through committees associated with the Program. Annual
grant guidance provides direction to states applying for and using Chesapeake Bay
Implementation Grant funds. This guidance is based on directives and multi-year priorities with
considerable state flexibility. The funds are used for state-specific project implementation and
amount to $8-9 million annually with the states providing a dollar-for-dollar match.
States also provide additional funding to support Chesapeake Bay restoration programs. For
example, Pennsylvania has invested more than $68 million in restoration and installation of
agricultural Best Management Practices in the Bay watershed; $32 million from the Growing
Greener Program, $32 million in state and Federal funds from the Bay Program, and $5 million
from Pennsylvania's Nutrient Management grant program.

Achieving Progress
The Chesapeake restoration effort has been under way for around 20 years. In that time, there
have been some success stories as well as some setbacks. Overall, however, the restoration
effort has helped "hold the line" in the Chesapeake's environmental quality - the Bay's condition is
no longer degrading rapidly, but it has not markedly improved, either. Considering the growth and
development that the Chesapeake watershed has experienced over the same period of time, that
is no small accomplishment.
The metrics used by the U.S Environmental Protection Agency's Chesapeake Bay Program to
evaluate nutrient and sediment pollution reflect a mixed picture. On one hand, nitrogen,
phosphorus, and sediment loads are decreasing in non-tidal portions of the Susquehanna,
Patuxent, Mattaponi, James, and Appomattox rivers. No detectable change has occurred in the
remaining Bay tributaries. On the other hand, to meet the Bay Program's 2010 goals, further
reductions of 6.7 million pounds of phosphorus, 103 million pounds of nitrogen, and 0.8 million
tons of sediment will be necessary. These reductions are equal to or greater than the reductions
achieved to date. So some progress has been made, but much more is needed.
Meanwhile, the actual water clarity measured in the Bay and its tributaries during the submerged
aquatic vegetation growing season is not promising. Water clarity in most of the tributaries does
not meet the levels needed for submerged aquatic vegetation growth. Worse still, the trends
indicate that water clarity is mostly getting worse.
Similarly mixed results have been achieved in restoring the Bay's living resources. Acreage of
submerged aquatic vegetation has approximately doubled since 1984, but will have to more than
double again to achieve the restoration goal for 2010. The striped bass fishery, on the other hand,
is a major success story, with the Atlantic States Marine Fisheries Commission declaring the
stock restored in 1995. American shad populations in the Bay are showing some signs of
recovery, but still have a very long way to go to meet restoration goals.
Forest buffers are another bright spot for Chesapeake restoration. With 3,335 miles restored as of
2003, the Bay Program has surpassed its goal eight years ahead of schedule. Blue crab
populations, however, have been in decline since the early 1990s. The current abundance levels
for mature female blue crabs are only slightly above the historic low levels set in 2000 and 2001.
Similarly, recent oyster harvests are less than 1 percent of the historic highs set in the 1950s.
These results show clearly that there have been some impressive accomplishments in restoring
the Chesapeake. However, there are also substantial challenges remaining to achieve the Bay
Program's goals for a restored Bay.
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The Chesapeake Bay Foundation, the leading environmental group dedicated to restoring the
Chesapeake, attempts to evaluate the Bay's health on an annual basis. While the Foundation's
status reports tend to focus on progress toward more narrow restoration goals, their "State of the
Bay Report" attempts to assess the overall health of the Chesapeake ecosystem. Though often
measuring different metrics than the Chesapeake Bay Program, both reports, for the most part,
agree that while there are some success stories, much greater progress will be needed to
achieve a restored Chesapeake Bay.

Chesapeake Bay Links
U.S. Environmental Protection Agency Chesapeake Bay Program
http://www.chesapeakebay.net
Maryland Department of Natural Resources, Chesapeake Bay Program
http://www.dnr.state.md.us/bay/index.html
Virginia Department of Environmental Quality, Chesapeake Bay Program
http://www.deq.state.va.us/bay/
Pennsylvania Department of Environmental Protection, Chesapeake Bay Program
http://www.dep.state.pa.us/hosting/pawatersheds/chesapeakebay/
Chesapeake Bay Commission
http://www.chesbay.state.va.us/
Alliance for Chesapeake Bay
http://www.alliancechesbay.org/
Chesapeake Bay Foundation
http://www.cbf.org/
Chesapeake Bay 1983 Agreement
http://www.chesapeakebay.net/pubs/1983ChesapeakeBayAgreement.pdf
Chesapeake Bay 1987 Agreement
http://www.chesapeakebay.net/pubs/Chesapeake2000Agreement.pdf
Chesapeake Bay 1992 Amendments
http://www.chesapeakebay.net/pubs/1992ChesapeakeBayAmendments.pdf
Chesapeake Bay 2000
http://www.chesapeakebay.net/pubs/Chesapeake2000Agreement.pdf
National Academies of Sciences Non-native Oysters in the Chesapeake Bay Report (2003)
http://www.nap.edu/html/oysterbrief/oysterbrief.pdf
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Appendix C
Coastal Louisiana
Case History
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Restoring and Protecting Coastal Louisiana
About the Ecosystem
The 18,000 square mile coastal zone of Louisiana comprises two unique wetland-dominated
ecosystems -- the Deltaic Plain of the Mississippi River and the closely linked coastal Chenier
Plain. The Deltaic Plain, the only great delta ecosystem in the U.S., stretches northward 300 river
miles from the Gulf of Mexico, and east to west from the Mississippi state line, through the
Atchafalaya River, to Freshwater Bayor. The narrow band of the Chenier Plain begins at
Vermilion Bay and extends west into Texas. Both ecosystems were built by the cyclic nature of
the Mississippi River over thousands of years, and combined account for several million acres of
coastal marsh. Together, the region contains 25 percent of the nation’s coastal wetlands and
accounts for 40 percent of all salt marshes in the lower 48 states.
Coastal Louisiana provides critical habitat and food resources for some of the nation’s premiere
recreational and commercial fisheries, including finfish, oysters, blue crabs, crayfish, menhaden,
and shrimp. The area also accounts for approximately one half of the nation's fur harvest, and is
a vital nursery and feeding area for the millions of waterfowl that traverse the Mississippi flyway.
Marshes, located behind chenier ridges, also offer habitat to ducks, geese, and fur-bearing
animals. Louisiana’s wetlands are also home to many endangered species.

Ecosystem Problems
Worldwide rises in sea levels, subsidence, a system of levees channeling water and sediment
into the Gulf of Mexico instead of depositing them on coastal wetlands, storms and hurricanes,
herbivory, dredging, and cavalier treatment have seriously impacted Coastal Louisiana.
Major problems in the region include:
•
•
•
•

Loss of coastal land at a rate of 25-30 square miles per year. Since, 1930 the delta has
shrunk by 1.2 million acres to approximately 2.8 million acres – accounting for 80 percent
of the nation’s coastal land loss;
Loss of vital habitat for wildlife and fisheries, including barrier islands and coastal marsh;
Replacement of swamps and freshwater marshes with open water;
Threats to Louisiana’s coastal ecosystems, the economic viability of its industries,
navigation and fisheries, and the safety and cultural heritage of its residents.

Ecosystem Users
Residents
More than two million citizens live in Louisiana’s 18,000 square mile coastal zone. The area is
home to many unique cultural and ethnic communities, including French-speaking Cajuns,
Canary Islanders, Austrians, Yugoslavians, Chinese, Germans, Greeks, Irish, Latin Americans,
African-Americans, Native Americans, Vietnamese, and Italians.
Industry
Early settlers focused on fishing, trapping, farming, and raising cattle. In more recent years,
commercial activities have centered on international trade and the petro-chemical industry,
specifically oil and gas exploration and refinement. Offshore oil and natural gas production, along
with all its related service industries, command the state’s coastal economy. In addition, the
privately-owned Louisiana Offshore Oil Port offloads approximately 10–13 percent of the U.S.’s
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imported crude petroleum annually. Petrochemical processing and manufacturing, which
dominate the industrial corridors on either side of the Mississippi River from below New Orleans
to Baton Rouge, as well as the Calcasieu River in the vicinity of Lake Charles, are also of great
importance.
Commercial navigation
Coastal Louisiana is a key national port system. Four shipping facilities – the Port of New
Orleans, the Port of South Louisiana, the Port of Greater Baton Rouge, and the Port of Lake
Charles – together handle 20 percent of the country’s foreign waterborne commerce. Markets in
America’s heartland also depend on international trade conducted in these ports for the export of
food and farm products and the import of petroleum and petroleum products. The Baton RougeNew Orleans port complex serves the eastern part of the country as well. For example, coal
terminals along the Mississippi River handle the majority of steam coal exported from the U.S.
Louisiana also operates the only superport in the contiguous U.S. Approximately 13 percent of
the nation’s daily crude oil imports enter through this port, which has pipeline connections to 30
percent of the country’s refining capacity.
Fisheries
Louisiana’s commercial fisheries provide 25 to 35 percent of the nation’s total catch. The state is
first in annual harvest of menhaden, oysters, and crabs, and a top producer of shrimp. Nearly a
billion pounds of menhaden are landed annually for conversion into fish meal, oil, and solubles.
Recreational fishing is also very important to the state.

Ecosystem Map

Map of Coastal Louisiana (source: Coalition to Restore Coastal Louisiana)
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Ecosystem Alteration
Below is a timeline of major events and legislative action that have contributed to the large-scale
alteration of the Coastal Louisiana ecosystem:
General Survey Act of 1824
Congress passed the General Survey Act authorizing the President to employ civil engineers and
officers of the Army Corps of Engineers to make surveys, plans, and estimates for "routes of such
roads and canals as he may deem of national importance in a commercial or military point of
view, or necessary for the transportation of public mail.”
Roads and Canals Act of 1824
Within one month of passage of the General Survey Act, Congress passed the Roads and Canals
Act appropriating $75,000 to the Army Corps of Engineers to improve navigation on the Ohio and
Mississippi Rivers by removing sandbars, snags, and other obstacles.
Rivers and Harbors Act of 1826
Congress passed the Rivers and Harbors Act authorizing the President to have river surveys
undertaken to clean out and deepen selected waterways and to make various other river and
harbor improvements. In consolidating both planning and construction, the Act became the first
true river and harbor law.
Mississippi River flood, 1828
Generally believed to be the greatest flood of the nineteenth century, the Mississippi River flood
of 1828 caused widespread damage to the region.
Swamp Land Acts of 1849, 1850 and 1860
The Swamp Land Act of 1849 granted to Louisiana all swamp and overflow lands then unfit for
cultivation, the object being to help in controlling floods in the Mississippi River Valley.
Collectively, the Swamp Land Acts of 1849, 1850, and 1860 granted more than 9 million acres of
swamp to Louisiana alone, and nearly 65 million acres of wetlands in 15 states from the federal
government to state governments to expedite drainage.
Charles Ellet Report, 1852
Charles Ellet, a civil engineer working for the Army Corps of Engineers, completed a
topographical and hydrographical survey of the delta of the Mississippi River. His report to
Congress advocated greater federal responsibility for the control of floods in the lower Mississippi
River and favored a comprehensive plan for controlling floods -- a plan which included, in addition
to levees, the construction of reservoirs and diversion channels.
Publication of Mississippi River Report, 1861
Engineers Humphreys and Abbot released their report on the physics and hydraulics of the
Mississippi River -- completed after more than ten years of exhaustive research. The report
represented the most thorough analyses of the Mississippi River to date, both in terms of data
gathered and conclusions rendered, and won the respect of engineers around the world. It also
heavily influenced the development of flood control policy on the river system well into the next
century.
Flood and Warren Commission Report, 1874
A great flood in 1874 exploited the still weakened levee system of the Mississippi River and
wrecked havoc on the lower valley. The resulting suffering and devastation forced the federal
government to redirect its attention to the flood problems of the delta. That year, the U.S.
Congress approved an act creating a commission of engineers "to investigate and report a
permanent plan for the reclamation of the alluvial basin of the Mississippi River subject to
inundation." To that end, President Grant appointed General G. K. Warren as commission
chairman and appropriates $25,000 for the study. After considerable analysis of the flood problem
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in the delta, the Warren Commission criticized the efforts and methods of local flood control and
emphasizes the need for greater federal commitment to control the Mississippi River. The report's
solid recommendation for greater federal commitment stimulated the growth of favorable public
sentiment and encouraged flood control advocates in Congress.
Construction of jetties at mouth of the Mississippi, 1875
The use of steam greatly increased the size of ocean-going vessels, but the larger ships found it
more and more difficult to navigate the bars that choke the Mississippi River's several outlets to
the sea. Attempts to maintain an open channel through the use of dredges failed repeatedly. The
Army Corps of Engineers advocated for the construction of a parallel canal. Instead, Congress
authorized civilian engineer, James B. Eads, to build jetties at the mouth of the Mississippi River.
Creation of House Standing Committee on Mississippi Levees, 1875
Led by Louisiana Congressman Randall Lee Gibson, flood control advocates convinced House
Speaker Michael C. Kerr of Indiana to authorize the creation of a House Standing Committee on
Mississippi Levees. Beginning with its inception in December 1875, the Committee became the
voice for flood control interests in Congress and remained so for more than thirty-five years.
Mississippi River Commission Act of 1879
Representing the first federal attempt to develop a coordinated plan for the development of the
Mississippi River, Congress established the Mississippi River Commission; a seven-member
advisory board made up of three Army Corps of Engineers representatives, one Coast and
Geodetic Survey representative, and three civilians (at least two of whom must be engineers).
Congress tasked the Commission with developing and overseeing the implementation of plans to
"improve and give safety and ease to navigation" and to "prevent destructive floods" on the
Mississippi River. The Army Corps of Engineers was charged with conducting the work, and also
with supplying necessary plants and equipment.
Completion of a system of jetties at the mouth of the Mississippi River, 1879
Civilian engineer James B. Eads completed building a system of jetties at the mouth of the
Mississippi River. The jetties shaped the development of river-management policy for the lower
Mississippi River and revealed that under the right circumstances jetties could direct the river to
scour out and deepen its own channel. Before long, prominent civil and military engineers
became convinced that the Mississippi's own energies could be used to deepen the channel and
improve navigation along the whole length of the river. Flood control advocates in Congress
seized upon the idea that a properly-constructed levee system could promote navigational
improvements, and began looking for ways to implement Eads' ideas.
Flood Control, 1880s
The Army Corps of Engineers began constructing flood control structures throughout the Upper
Mississippi River System. By constraining and redirecting the river channel and cutting it off from
its floodplain, the flood control measures greatly altered the hydrology of the entire Mississippi
River system as well as the terrestrial and aquatic ecosystems it supported.
Canal dredging, 1880s
Early settlers, and the people and companies who follow them, dredged canals through
Louisiana’s wetlands for drainage and cut channels for commerce. These measures made more
of the Deltaic Plain habitable, but eventually tilted the balance toward wetland destruction.
Congressional Appropriation Bill, 1881
The Congressional Appropriation Bill of 1881 included a provider restricting the Mississippi River
Commission's authority to construct levees for the purpose of flood control.
Congressional Appropriation Bill, 1882
The Congressional Appropriation Bill of 1882 authorized the Army Corps of Engineers to
undertake levee construction for the purpose of improving navigation, but not for flood control.
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Rivers and Harbors Appropriations Act, 1882
The 1882 River and Harbors Appropriations Act combined appropriations for development of the
nation’s waterways with a reaffirmation of the policy of freedom from tolls and other user charges.
The Act signaled Congress’ intent to improve waterways to benefit the nation by promoting
competition amongst transportation modes.
Dam construction, 1884 - 1912
The Army Corps of Engineers began construction of six dams on the Upper Mississippi River in
Minnesota to stabilize water levels downstream. Construction was complete by 1912.
Mississippi River flood, 1890
The Mississippi River flood of 1890 proved that levees on the river system were inadequate and
focused Congressional attention on river problems. The flood provided evidence that the
Mississippi River Commission’s efforts, together with state and local levee organizations, to
contain the river's main channel and close off its natural outlets contributed to higher flood levels.
River and Harbor Act of 1890
In reaction to the severe Mississippi River flood of 1890, the River and Harbor Act of 1890
appropriated $3.5 million to the Mississippi River Commission. For the first time bill language did
not include the standard provider against levee construction for the purpose of controlling floods.
The landmark piece of legislation contributed to the rapid expansion of levee construction under
the Mississippi River Commission.
Coastal erosion, 1890s – 1960s
Massive coastal erosion in Louisiana began in 1890s and peaked during the 1950s and 1960s.
The erosion resulted in loss and deterioration of wetlands, barrier islands, and ridges. During a
period of little more than 100 years, more than one million acres, or about 20 percent of the
coastal lowlands (mostly wetlands) was lost.
Mississippi River Commission, 1896
The Mississippi River Commission admitted that its attempts to improve navigability of the
Mississippi River through bank revetment and contraction works, had generally failed. By
temporarily abandoning these expensive river improvement efforts, the Commission was able to
concentrate ever greater percentages of its resources on the construction of levees.
Mississippi River flood, 1897
The devastation caused by the Mississippi River flood of 1897 forced Congress to reassess the
value and direction of its flood control program for the Lower Mississippi River.
Nelson Report, 1898
A Congressionally-sponsored investigation into alternative flood control methods yielded no
change in Mississippi River flood control policy. Instead, the Nelson report advocated for the
continuation of a levees-only policy for the Lower Mississippi River.
Mississippi River flood, 1898
For the first time since the commencement of a continuous levee line along the Lower Mississippi
River, the Mississippi River flood of 1898, reaching a height of fifty feet at Cairo, Illinois, was
safely discharged to the Gulf of Mexico without a single break in the levees.
River and Harbor Act of 1894
The River and Harbor Act of 1894 authorized the Secretary of the Army to prescribe rules and
regulations for the use, administration, and navigation of any or all canals and similar works of
navigation owned, operated, or maintained by the U.S.
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River and Harbor Act of 1899
The River and Harbor Act of 1899 authorized approval for the construction of bridges, dams, and
dikes across any navigable water of the U.S. The Act also required that structures built under
state authority required approval from the Chief of Engineers and the Secretary of the Army. In
addition, the Act prohibited the placement of obstructions to navigation outside established
federal lines, and excavating from or depositing material in such waters, unless a permit for the
works had been authorized by the Secretary of the Army.
Levee building, wetlands draining, canal digging, 1900s
Louisiana residents continued to fight the constraints imposed by the area’s coastal ecosystem,
building levees to guard against flooding, draining wetlands to expand usable land, digging canals
to expand drainage and navigation networks, and providing access for transport of timber, oil, and
gas.
Mississippi River flood, 1903
The Mississippi River flood of 1903 once again breached the levees. According to the Mississippi
River Commission, all crevasses in the line resulted from the "unfinished nature of the levees as
regards both grade and section.” The push for higher levees continued.
Interstate Inland Water League, 1905
With the goal of forming a continuous system of 18,000 miles of navigable waters extending from
the Great Lakes through the Mississippi Valley and along the Louisiana and Texas coastlines, a
convention in Texas gave birth to the Interstate Inland Waterway League. The league eventually
became known as the Gulf Intracoastal Canal Association.
River and Harbor Act of 1906
The River and Harbor Act of 1906 expanded the jurisdiction of the Mississippi River Commission
by authorizing the construction of levees between the Head of Passes and Cape Girardeau,
Missouri, and it extended the Commission's responsibilities for levees above Cairo, Illinois, to the
head of the St. Francis Basin.
Rivers and Harbors Act of 1907
Providing for the first Louisiana segment of the Gulf Intracoastal Waterway, Congress
appropriated $89,292 in the Rivers and Harbors Act to connect the Bayou Teche at Franklin with
the Mermentau River.
Mississippi floods of 1912 and 1913
In 1912 and 1913, the Mississippi Valley experienced successive record-breaking floods which
precipitated a crisis in the Army Corps’ reclamation program. The tremendous expense incurred
as a result of the regular inundation of the Valley, combined with the cost of building, maintaining,
and repairing the levee system, became counter-prohibitive. Out of self-preservation, landowners
in the valley launched a massive propaganda campaign directed at obtaining greater federal
commitment.
Townsend Report, 1913
Following the Mississippi River flood of 1913, President Woodrow Wilson directed the Mississippi
River Commission to submit a report on flood control. The report, authored by Mississippi River
Commission President, Colonel Curtis Townsend, considered six methods of flood control:
reforestation, reservoirs, cut-offs, outlets, floodways, and levees. As with all previous reports, the
Commission condemned the various alternatives to levees and advocated for a continuation of
policy.
River and Harbor Act of 1913
The River and Harbor Act of 1913 expanded the Mississippi River Commission's jurisdiction up to
Rock Island, Illinois, with certain restrictions.
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Ransdell-Humphreys Act of 1917
The Ransdell-Humphreys Act of 1917, the first federal flood control act, committed the federal
government, for the first time, to flood control for the Mississippi Valley. The Act also extended
the Mississippi River Commission's jurisdiction to include water-courses connected with the
Mississippi River to the extent necessary to exclude flood waters from the upper limits of any
delta basins.
Flood Control Act of 1923
The Flood Control Act of 1923 authorized $60 million for levee construction over a ten-year period
for the purpose of completing the levee system along the Lower Mississippi River.
Inland Waterways Corporation, 1924
Congress created the Inland Waterways Corporation to promote, encourage, and develop water
transportation, service, and facilities in connection with the commerce of the U.S., and to foster
and preserve in full vigor both rail and water transportation. To fulfill the water transportation
provision, the Corporation operated barges under the name Federal Barge Lines on the
Mississippi-Missouri and Warrior Rivers.
Levee system complete, 1926
The Mississippi River Commission concluded in its annual report that the river’s levee system "is
now in a condition to prevent the destructive effects of floods."
River and Harbor Act of 1927
The River and Harbor Act of 1927 authorized the Army Corps of Engineers to undertake
comprehensive surveys and formulate general plans for the most effective improvement of
navigable streams and their tributaries, and the prosecution of these improvements in
combination with the development of potential water power, the control of floods, and the need for
irrigation. The surveys, called "308 reports,” established the first comprehensive river-basin
development plans for the nation and provide authority to the Army Corps of Engineers for
surveying and planning navigation systems for inland waters.
Great Mississippi Flood of 1927
The Great Mississippi Flood of 1927 devastated the Mississippi River region. Herbert Hoover,
then Secretary of Commerce, called the flood "the greatest peace-time calamity in the history of
the country." The Mississippi River Commission's prized levee system - the culmination of almost
fifty years of work - proved unequal to the task. The high water caused 17 breaks in the main
levee line and 209 crevasses on the tributaries of the Mississippi. The flood waters overflowed an
estimated 11,000,000 acres from Cairo, Illinois, to Natchez, Mississippi, on the west bank and
from the mouth of the Arkansas River to Vicksburg, Mississippi, on the east bank. In terms of
gauge readings, volume of discharge, and destruction, the flood of 1927 was unprecedented. 246
people died as a result of the flood; 700,000 people were forced from their homes; 1,500,000
farm animals were destroyed; and the Lower Mississippi Valley, including parts of seven states,
remained flooded for five months. Total property loss and damage was estimated at between
$200 and $400 million, exceeding the aggregate losses of all previous Mississippi floods.
Flood Control Act of 1928
Responding to the 1927 flood disaster, Congress overhauled the flood control plan for the Lower
Mississippi River. After much debate, the Flood Control Act of 1928 was approved, authorizing
the Mississippi River Commission to implement Chief of Engineers, Major General Edgar
Jadwin’s plan for controlling floods on the Lower Mississippi River, including the abandonment of
a levees-only policy and the adoption of a comprehensive flood control plan using floodways and
spillways, including through the Atchafalaya Basin, as well as levees. The plan provided for
enlarging and strengthening the levees from Cape Girardeau, Missouri, to the Gulf of Mexico,
with the objective of safely discharging up to 1,500,000 cubic feet/second of water within the main
channel.
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Introduction of Nutria, 1930s
Nutria were accidentally released to coastal Louisiana. The small, semi-aquatic rodents multiplied
rapidly, grazing heavily on marsh plants. The grazing imposed additional stress on marsh plants,
frequently resulting in mortality, as well as physically disrupting the substrate and accelerating
marsh loss.
Mississippi River Commission cut-off policy, 1932
Studies carried out by the newly created Waterways Experiment Station convinced the
Mississippi River Commission to initiate a series of cutoffs in the middle reaches of the
Mississippi River. Within nine years, 16 such cutoffs shortened the distance from Memphis,
Tennessee, to Vicksburg, Mississippi, by 170 miles and reduced flood heights along the main
channel considerably. The successful development of these cutoffs marked a new phase in the
evolution of flood-control engineering.
Congressional Resolution, 1932
Congress passed a resolution requesting an examination and review of the status and condition
of works, then in progress, as authorized by the Flood Control Act of 1928, with a view to
determining if changes or modifications should be made in relation to the project and its final
execution.
Overton-Dear Act of 1934
The Overton-Dear Act of 1934 resolved the bitter controversy which had arisen from conflicting
interpretations of the Flood Control Act of 1928. In the Act, the government abandoned its efforts
to compel owners of property along the tributaries of the Lower Mississippi River to donate levee
rights-of-way at no cost to the Government.
Review of flood works report, 1935
In accordance with the Congressional resolution of 1932, the Army Corps of Engineers submitted
a report to Congress reviewing the status and condition of works then in progress as authorized
by the Flood Control Act of 1928. The report concluded that the New Madrid Floodway levees at
Cairo, Illinois, were nearly complete; the Bonnet Carre Spillway at New Orleans, Louisiana, was
essentially complete; and neither of the larger floodways (Morganza and Boeuf) was yet under
construction.
Ohio-Mississippi River flood, 1937
The Ohio-Mississippi River flood of 1937 forced operation of the New Madrid floodway at Cairo,
Illinois, and the Bonnet Carre Spillway near New Orleans, Louisiana. The cutoffs initiated in 1932
along the Mississippi below the mouth of the Arkansas River accelerated discharges and lowered
flood heights by as much as five feet.
The Gulf Intracoastal Waterway and the Mississippi River Gulf Outlet, 1949
An east-west connector of international ports, the Gulf Intracoastal Waterway, was completed by
the Army Corps of Engineers to carry barges of crude oil, petroleum, bulk cargoes, and
miscellaneous items along a 12-foot deep channel protected from the storms, waves, and winds
of the Gulf of Mexico.
Outbreak of World War II, 1940
The outbreak of World War II promoted the recovery of the national economy, and substantially
increased Mississippi River commerce. Unimpeded navigation also became essential for military
operations; almost 4,000 Army and Navy craft moved from inland shipyards down the Mississippi
to the Gulf of Mexico.
Flood Control Act of 1941
At the request of the Arkansas delegation, Congress removed plans for construction of the
Eudora Floodway from the Mississippi River Commission’s series of projects in favor of higher
levees. The Flood Control Act of 1941 also authorized the Yazoo Backwater Project to protect the
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Delta area of Mississippi from the increased stages. The project included a combination of
levees, drainage structures, and pumps.
Congressional resolution, 1943
The House Flood Control Committee and the Senate Committee on Commerce passed a
resolution calling on the Army Corps’ Chief of Engineers and the Mississippi River Commission to
submit a report on the feasibility of amending the navigation provisions of the Flood Control Act of
1928, with specific reference to increasing channel depths from 9 to 12-feet from Cairo, Illinois, to
Baton Rouge, Louisiana.
Mississippi River flood, 1943
During the flood of 1943, the Mississippi River reached its second highest level in recorded
history. Cape Girardeau, Illinois, recorded a level of 42.3 feet.
Mississippi River Commission report, 1944
At the request of Congress, the Mississippi River Commission released its report on the feasibility
of increasing channel depths below Cairo, Illinois. After thorough analysis, the Commission
concluded that stabilization efforts already underway, together with additional dredging, might be
enough to provide a 12-foot deep channel below Cairo, Illinois.
Flood Control Act of 1944
Based on the Mississippi River Commission report, the Flood Control Act of 1944 authorized
approximately 150 additional projects throughout the nation at a cost of $750 million, including
approval for a 12-foot channel in the Mississippi River between Cairo, Illinois, and Baton Rouge,
Louisiana, as well as a $200 million stabilization program. The Act also required all subsequent
navigation and flood control projects be subject to the approval of the affected states. In addition,
the Act articulated a new policy for the development of recreation facilities at reservoirs,
stipulating that public reservoirs be open for public use without charge for boating, swimming,
bathing, fishing, and other recreational purposes. This new responsibility represented an
important step toward multi-purpose development of the nation's water resources.
Atchafalaya Basin study, 1950
A major Army Corps of Engineer study determined that, without interference of some kind,
Louisiana’s Atchafalaya Basin would capture the Mississippi River by 1975. To prevent this, the
Army Corps urged Congress to authorize the construction of a controlled connection along the
Old River in order to regulate the volume of water allowed into the Atchafalaya Basin.
Levee system construction, 1950s-1970s
Construction of an extensive levee system along the Mississippi River, with the goal of
maintaining navigation and reducing the flooding of adjacent homes and businesses, began in the
1950s. The system prevented Louisiana’s coastal wetlands from receiving their regular
nourishment of riverine water, nutrients, and sediment -- a diet crucial to wetland survival. These
regional impacts were exacerbated by other hydrologic alterations that modified the movement of
fresh water suspended sediment, and saltwater through the system. Canals dredged for
navigation, or in support of mineral extraction, allowed saltwater to penetrate into previously fresh
marshes. In time, efforts to open and maintain navigation channels to the Gulf disrupted the
Chenier Plain’s stable wetland system and dredged ship channels allowed salt water into
previously isolated freshwater marshes, particularly during hurricanes.
Mississippi River Commission report, 1954
The Mississippi River Commission reported that its flood control efforts had progressed to the
point that most of the inhabitants of the Mississippi Valley were now safe from a 1927-caliber
flood. Seventy-five percent of the bank revetment was completed, and only 250 miles of main-line
levees remained unfinished.
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Mississippi River Gulf Outlet, 1960s – 1990s
Construction of the Mississippi River Gulf Outlet in the 1940s led to high marsh loss in the areas
surrounding the outlet and in areas more removed such as the Pontchartrain/Maurepas Land
Bridge. In 1963, the Army Corps of Engineers opened up a new channel through the wetlands of
St. Bernard Parish because the vegetation offered natural protection from wind, waves, and
storms. During the next 30 years, the outlet became a major source of land loss and saltwater
intrusion. As a result of increasing erosion, the main channel also widened from 500 to 2,000 feet.
Hurricanes, 1960s – 2002
In 1965, the eye of Hurricane Betsy passed 50 miles west of New Orleans. Tidal water surged in
Plaquemines, St. Bernard, and Orleans Parishes, causing $2 billion in damages and 81 deaths.
Following Hurricane Betsy, work began on a billion-dollar hurricane protection system around the
south shore of Lake Pontchartrain. Completed in 2002, the system in theory would be be able to
shelter the city from a Category 3 hurricane storm surge. But in reality, whether or not a surge
overtops the levees depended on the storms.
Flood Control Act of 1960
To discourage further encroachment on the flood plains, Congress in the Flood Control Act of
1960 authorized the Army Corps of Engineers to compile and disseminate information on floods
and flood damage, to identify areas subject to overflow, and to present general criteria for
guidance in the use of flood plain areas.
River and Harbor and Flood Control Act of 1965
The River and Harbor and Flood Control Act of 1965 authorized 150 Army Corps projects or
project modifications at an estimated cost of $2 billion, including a long-range master plan for
stabilizing the Mississippi River between Cairo, Illinois, and Baton Rouge, Louisiana, to facilitate
the establishment of a 12-foot channel depth.
Hypoxia in the Gulf of Mexico, 1970s – 2000s
Dramatic changes in Mississippi River nutrient concentrations and loadings to the adjacent
continental shelf over the course of the 20th century resulted in the occurrence of zones of severe
oxygen depletion, known as Hypoxia, in the Gulf of Mexico. Studies revealed that nitrogen was
the principal nutrient responsible for the zones. The majority of Mississippi River nitrogen
originated from agricultural practice, while smaller fractions arise from human sewage,
nonagricultural fertilizer use, and precipitation.
Mississippi River flood, 1973
The Mississippi River flood of 1973 caused widespread damage, resulting in 23 deaths, and a
record 62 days-out-of-bank. Total cost of the flood was estimated at $183 million.
Mississippi Delta Flood Control Projects, 2004
The Army Corps of Engineers moved forward with a controversial plan for two flood-control
projects in the Mississippi Delta that would drain tens of thousands of acres of flood-prone
wetlands and dredge more than 100 miles of river bottom in an effort to boost agricultural
production, remove contaminated soil, and protect about 1,500 homes from flooding.
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History of Restoration Actions (1899-1995)
Below is a timeline of restoration-related events and activities prior to the establishment of a
large-scale restoration program in Coastal Louisiana:
Rivers and Harbor Act of 1899
Congress passed the Rivers and Harbors Act of 1899 giving authority to the Army Corps of
Engineers to regulate the dumping of pollutants in navigable streams.
Inland Waterways Commission, 1907
President Theodore Roosevelt, leading a burgeoning conservationist, appointed the Inland
Waterways Commission to develop a national policy for river regulation and to make
recommendations for the improvement of the national system of waterways. A report released in
1908 by the Commission advocated for the creation of a permanent commission to coordinate the
various federal agencies responsible for regulating the nation's water resources including the
Army Corps of Engineers, the Bureau of Soils, the Forest Service, the Bureau of Corporations,
and the Reclamation Service, and to consider, among other things, all matters of irrigation,
swamp and overflow land reclamation, and flood control. The Mississippi River Commission
strongly opposed creation of a permanent commission and, together with its allies in Congress,
delayed the establishment of a permanent Inland Waterways Commission for a full decade.
Creation of the Mississippi River Parkway Commission, 1938
Mississippi River states established the Mississippi River Parkway Commission, a multi-state
organization comprised of members from each of the ten states that border the Mississippi River,
to facilitate development of the Great River Road Parkway.
Fish and Wildlife Coordination Act of 1958
Congress passed the Fish and Wildlife Coordination Act of 1958 authorizing that fish and wildlife
conservation receive consideration equal to that of other project purposes and be coordinated
with other features of water resource development.
Forest Conservation Act of 1960
Congress passed the Forest Conservation Act of 1960 authorizing the Army Corps of Engineers
to provide for the protection and development of forest and other vegetative cover, and the
establishment and maintenance of other conservation measures for all Army Corps projects.
Water Resources Planning Act of 1965
The Water Resources Planning Act of 1965 established a Water Resources Council composed of
Cabinet representatives to maintain a continuing assessment of the adequacy of water supplies
in each region of the U.S., and establish principles and standards for federal participants in the
preparation of river basin plans and in evaluating federal water projects. The Act also established
river basin commissions, and stipulated their duties and authorities. In addition, the Act
established a grant program to assist states in participating in the development of related
comprehensive water and land use plans.
National Environmental Policy Act of 1969
The National Environmental Policy Act of 1969 authorized preparation of the environmental
impact statement as an integral element of the Army Corps of Engineers' pre-authorization
process on all projects and permit-granting activities. In addition, the Act instructed the Army
Corps to take into consideration the sociological, cultural, biological, demographic, and economic
effects and consult with local, state, and federal agencies, as well as concerned citizen groups, in
the process of producing environmental impact statements.
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Hypoxia in the Gulf of Mexico, 1970s
Growing awareness of the Gulf of Mexico hypoxic zone led to research and the realization that
the Upper Mississippi River System must take efforts to address the downstream problem of
hypoxia in the Gulf of Mexico.
Hydrologic and Geologic studies, 1970s
An 18-report series on hydrologic and geology studies of the coastal Louisiana region was
completed. The reports included the first measurements and identification of the coastal land loss
problem, identification of ecosystem components and processes, and an evaluation of causes or
loss and deterioration. The reports also recommended the size and location of freshwater
diversions and subdeltas, and development of a multiple-use planning approach. The final report,
entitled “Environmental Atlas and Multi-use Management Plan for South-Central Louisiana,”
became the prototype for restoration planning in coastal Louisiana.
Environmental Quality Improvement Act of 1970
The Environmental Quality Improvement Act of 1970 provided for the submission and
promulgation of guidelines for considering possible adverse economic, social, and environmental
effects of proposed projects, and expressed Congress’ intent that federally-financed water
resource projects incorporate the objectives of economic development; the quality of the total
environment, including its protection and improvement; the well-being of the people; and the
national economic development.
Act 35 of 1971, state legislature, 1971
Louisiana’s Legislature established the Louisiana Advisory Commission on Coastal and Marine
Resources to determine the needs and problems of coastal and marine resources. The
Commission published three major reports: “Louisiana Government and the Coastal Zone –
1972,” “Wetlands ’73: Toward Coastal Zone Management in Louisiana,” and “Louisiana Wetland
Prospectus.”
Federal Water Pollution Control Act of 1972
Complementary to the Environmental Quality Improvement Act of 1970, the Water Pollution
Control Act of 1972 created guidelines affecting standards applied by the Army Corps of
Engineers in its environmental impact statements, as well as reinforced the Army Corps'
perceptions of changing national priorities.
Coastal Zone Management Act of 1972
The federal Coastal Zone Management Act of 1972 encouraged coastal states to assume coastal
planning, permitting, federal consistency, and conflict resolution.
State and Local Coastal Resources Management Act, Louisiana Legislature, 1978
The State and Local Coastal Resources Management Act of 1978 established Louisiana’s
Coastal Zone Management Program, pursuant to the Coastal Zone Management Act of 1972,
including the coastal zone management boundary, coastal use permitting, local programs, and
federal consistency determinations.
Fish and Wildlife Conservation Act of 1980
The Fish and Wildlife Conservation Act of 1980 provided funds to states to conduct inventories
and conservation plans for conservation of non-game wildlife. The Act also encouraged federal
departments and agencies to use their statutory and administrative authority to conserve and
promote conservation.
Act 41 of the Second Extraordinary Session of 1981 of the Louisiana Legislature, 1981
Act 41 of the Second Extraordinary Session of 1981 created a one-time $35 million fund for
conducting applied research and physical projects to address coastal restoration in Louisiana.
The Act also resulted in the formation of the Coastal Protection Task Force which in a report to
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Governor Treen in 1982 recommended five projects and a study be carried out focusing on
barrier islands and shorelines.
Saving Louisiana’s Coastal Wetlands: The Need for a Long-term plan of Action, 1987
Published by the Louisiana Wetland Protection Panel, “Saving Louisiana’s Coastal Wetlands”
provided a comprehensive review of causes of wetland loss and projects authorized at the time. It
also recommended the development of a strategic plan that would serve to outline necessary
actions to preserve the area’s coastal wetlands.
Creation of the Coalition to Restore Coastal Louisiana, 1988
In recognition of the threats to the Mississippi River Delta and the chenier plain, a unique mix of
local and national environmental groups, civic organizations, businesses, industry groups, local
governments, and concerned individuals created the Coalition to Restore Coastal Louisiana. The
Coalition’s overarching goals were to address and advocate for the restoration and preservation
of Coastal Louisiana, to reverse the pattern of net land loss in Coastal Louisiana, and to reestablish sustainable balance to its geologic processes and communities. To achieve these
goals, the Coalition pushed for restoration activities and for changes in the ways people approach
development in the Mississippi River corridor and the coastal area.
Coastal Louisiana: Here today and gone tomorrow, 1989
The Coalition to Restore Coastal Louisiana published “Coastal Louisiana: Here today and gone
tomorrow?” The publication advocated for a grass-roots initiative for near-term implementation of
sediment diversions and other structural measures (such as barrier island restoration), marsh
creation with dredged materials, and regulatory actions (such as establishment of special
management areas, full mitigation of all primary and secondary wetland impacts, and institutional
initiatives including increased funding for coastal restoration programs).
Act 6 of the Second Extraordinary Session of 1989 of the Louisiana Legislature, 1989
The Louisiana Legislature enacted Act 6 of the Second Extraordinary Session of 1989, creating
the Wetlands Conservation and Restoration Authority with oversight of the annual Coastal
Wetlands Conservation and Restoration Plan. The Act also created a renewing trust fund for
restoration efforts authorized in the Plan.
The Lake Pontchartrain Basin Foundation established, 1989
The Louisiana Legislature established the Lake Pontchartrain Basin Foundation, a non-profit
citizens’ organization charged with expatiating the clean-up, restoration and preservation of the
Pontchartrain Basin. The Foundation led many initiatives to clean up the lake, including
opposition to shell dredging, and the development of a Lake Pontchartrain Basin Comprehensive
Management Plan.
Barataria and Terrebonne basins nominated for National Estuary Program, 1989
The Barataria and Terrebonne basins were nominated for participation in the U.S Environmental
Protection Agency’s National Estuary Program. In his nomination letter, the Governor of
Louisiana stated, “Louisiana faces a pivotal battle in the Barataria-Terrebonne Estuarine Complex
if we are to do our part in winning the national war to stem the net loss of wetlands.”
Coastal Restoration Program, 1989
Louisiana created a Coastal Restoration Program financed by the constitutionally created
renewing trust fund for restoration efforts. The state’s leadership and monetary commitment also
paved the way for federal passage of the Breaux Act.
Barataria-Terrebonne Estuarine Complexes added to National Estuary Program, 1990
The U.S. Environmental Protection Agency and the state of Louisiana committed to a cooperative
agreement under the National Estuary Program to form the Barataria-Terrebone National Estuary
Program. The Program was charged with developing a coalition of government, private, and
commercial interests for the preservation of the Barataria and Terrebonne basins by identifying
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problems; assessing trends; designing pollution control; developing resources management
strategies; recommending corrective actions; and seeking implementation commitments.
The Coastal Wetlands Planning, Protection and Restoration Act (Breaux Act), 1990
Passage of the Coastal Wetlands Planning, Protection and Restoration Act resulted in an annual
appropriation of $33 million for federal restoration projects and $5 million for planning activities.
The Act also provided for the Louisiana Coastal Wetlands Restoration Plan and the Louisiana
Coastal Wetlands Conservation Plan (administered by the Louisiana Coastal Wetlands
Conservation and Restoration Task Force).
Nutrient Enhanced Coastal Ocean Productivity Study, 1990-1995
The National Oceanic and Atmospheric Administration expanded research on hypoxia in the Gulf
of Mexico through a Nutrient Enhanced Coastal Ocean Productivity Study. The study helped
foster communication among scientists, advisory groups, and review panels (including the
National Research Council) about hypoxia in the Gulf, and raised public interest and attention
about the issue.
Act 637 of 1991 of the Louisiana Legislature, 1991
Act 637 of the Louisiana Legislature required the Louisiana Department of Natural Resources to
develop rules and regulations for implementation of a Long Term Management Strategies Plan.
The statute required beneficial use of any materials dredged from or deposited in coastal waters
from the maintenance of any channel longer than one mile or where more than 500,000 cubic
yards of material are moved.

Recent Restoration Activities (1993-present)
Below is a timeline of events establishing and implementing restoration activities in Coastal
Louisiana since 1993:
The Louisiana Coastal Wetlands Restoration Plan, 1993
The Louisiana Coastal Wetlands Conservation and Restoration Task Force, as mandated in the
Breaux Act, completed the “Louisiana Coastal Wetlands Restoration Plan.” The Plan provided a
comprehensive approach to restore and prevent the loss of coastal wetlands. Using a basin
planning approach, a number of needed projects are identified and the implementation of major
strategies is called for, such as the abandonment of the present Mississippi River Delta, multiple
diversions in Barataria, reactivation of old distributary channels, rebuilding barrier island chains,
seasonal increases down the Atchafalaya, reversal of negative hydrologic modifications, and
controlling tidal flows in large navigation channels.
A Long-term Plan for Louisiana’s Coastal Wetlands, 1993
S. M. Gagliana and J. L. van Beek for the Louisiana Department of Natural Resources completed
“A Long-term Plan for Louisiana’s Coastal Wetlands.” The Plan provided for comprehensive
offensive and defensive strategies to be carried out in two 25-year phases. Key elements of the
Plan included the establishment of a “Hold Fast Line”, reallocation of Mississippi River flow with
the establishment of phased subdeltas, estuarine management and an orderly retreat seaward of
the “Hold Fast Line”, and succession management of freshwater basins landward of the “Hold
Fast Line.” Volume two listed possible sources of funding for plan implementation.
Barataria-Terrebonne National Estuary Program, 1993
The Management Conference of the Barataria-Terrebone National Estuary Program generated a
list of 254 potential actions that would help the Program achieve it’s twelve goals. Of these, fiftyone were being developed through the Program.
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A Long-term Comprehensive Management Plan for Coastal Louisiana to Ensure
Sustainable Biological Productivity, Economic Growth, and the Continued Existence of its
Unique Culture and Heritage, 1994
Dr. van Heerden completed a “Long-term Comprehensive Management Plan for Coastal
Louisiana to Ensure Sustainable Biological Productivity, Economic Growth, and the Continued
Existence of its Unique Culture and Heritage.” The Plan attempted to simulate natural delta
growth processes by creating river diversions and reestablishing former distributaries and
restoration of Louisiana’s barrier islands.
An Environmental-Economic Blueprint for Restoring the Louisiana Coastal Zone: The
State Plan, 1994
The Governor’s Office of Coastal Activities’ Science Advisory Panel Workshop completed “An
Environmental-Economic Blueprint for Restoring the Louisiana Coastal Zone: the State Plan” as
directed by the Wetlands Conservation and Restoration Authority (State Wetlands Authority),
under Act 6. The report provided a long-range blueprint for restoring Louisiana’s coastal
wetlands, which included several key provisions. The most important of these were: (1) diverting
Mississippi River water and sediments into key locations; (2) restoring, protecting, and sustaining
barrier islands; and (3) modifying major navigation channels to reduce saltwater intrusions and
storm surge entry.
Scientific Assessment of Coastal Wetland Loss, Restoration and Management in
Louisiana, 1994
Dr. Boesch published “A Scientific Assessment of Coastal Wetland Loss, Restoration and
Management in Louisiana.” The report assessed the then-current restoration approaches and
wetland loss processes, and provided scientifically-based recommendations to improve
restoration efforts. It determined that the Breaux Act was off to a good start, but that (1) regionwide strategies needed better integration with small-scale ones, (2) better technical and policy
review was needed, (3) private land rights should be balanced with greater public interests, and
(4) financing for large-scale introduction of alluvial materials should be obtained.
Sierra Club Legal Defense Fund petition the U.S. Environmental Protection Agency, 1995
Leading a group of 17 stakeholders, the Sierra Club Legal Defense Fund petitioned the U.S.
Environmental Protection Agency and the Governor of Louisiana to convene a management
conference under Section 319 of the Clean Water Act. In coordination with other agencies, the
U.S. Environmental Protection Agency responded by initiating an exchange of scientific
knowledge and public information through a series of workshops and symposia. Conferences
held in New Orleans, Louisiana and Davenport, Iowa conveyed information on the dynamics and
effects of hypoxia, links to nutrient loads from the Mississippi River System, and management
activities under way in the basin. Soon after, the Environmental Protection Agency convened
meetings of high-ranking federal officials to start a policy dialogue and asks the White House
Office of Science and Technology Policy to conduct what would become an assessment of
hypoxia in the Northern Gulf of Mexico.
Louisiana Coastal Wetlands Conservation Plan, 1997
As authorized in the Breaux Act, the U.S. Army Corps of Engineers, U.S. Fish and Wildlife
Service, and the U.S. Environmental Protection Agency completed the “Louisiana Coastal
Wetlands Conservation Plan.” In order to achieve no net loss of coastal wetlands due to
development activities, the plan recommended actions including public education, innovative
technology development, and landowner assistance.
Mississippi River/Gulf of Mexico Watershed Nutrient Task Force, 1997
The federal workgroup dealing with nutrient issues in the Mississippi River/Gulf of Mexico region
was broadened to include state and tribal officials and given a new name -- the Mississippi
River/Gulf of Mexico Watershed Nutrient Task Force.
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Coast 2050 initiative launch, 1997
At the urging of the Coalition to Restore Louisiana, state and federal efforts launched “The Coast
2050 Initiative” to arrive at an overall vision and strategic plan for coastal restoration in Louisiana.
Coast 2050 sought input from local governments and the public for the development of a
consensus-based restoration plan in partnership with state and federal agencies. Regional
ecosystem restoration strategies and habitat objectives that are judged to be technically sound
and publicly acceptable were developed for the entire coastal zone of Louisiana.
Harmful Algal Bloom and Hypoxia Research and Control Act of 1998
Congress enacted the Harmful Algal Bloom and Hypoxia Research and Control Act, creating an
interagency task force on harmful algal blooms and hypoxia, mandating both a national
assessment of harmful algal blooms and a national assessment of hypoxia; and calling for an
integrated assessment and action plan for hypoxia in the northern Gulf of Mexico.
The Coalition to Restore Coastal Louisiana releases “No Time To Lose: Facing the Future
of Louisiana and the Crisis of Coastal Land Loss”, 1999
The Coalition to Restore Coastal Louisiana released “No Time to Lose: Facing the Future of
Louisiana and the Crisis of Coastal Land Loss.” The publication detailed five fundamental
principles that must govern restoration policies in the region, including the expansion of coastal
restoration efforts.
Atchafalaya Bay Delta Reevaluation project, 2000
The Atchafalaya Bay Delta Reevaluation project was initiated to address new alternatives for
flood control and navigation. The alternatives included re-routing of the navigation channel,
opening additional outlets from the upper basin, closing the lower Atchafalaya River outlet for
lower river flows and delta management. The study was conducted with close cooperation from
local, state and federal resource agencies.
Mississippi River/Gulf of Mexico Watershed Nutrient Task Force Action Plan, 2001
The Mississippi River/Gulf of Mexico Watershed Nutrient Task Force released it’s “Hypoxia Action
Plan,” identifying the programs and tools critical for reducing nitrogen-loading to the
Mississippi/Atchafalaya River Basin and the Gulf of Mexico.
Terrebone voters pass a quarter-cent sales tax, 2001
Terrebone voters passed a quarter-cent sales tax to help pay the local share of the planned $719
million hurricane-protection system. The local tax was estimated to raise roughly $4.5 million a
year for the project. The state promised to match every dollar raised locally in order to pay for
costs not covered by the federal government.
Legislative audit criticizes Louisiana Department of Natural Resources, 2004
A legislative audit criticized the Louisiana Department of Natural Resources’ division that
oversees the coast for not doing a good enough job of ensuring that wetlands development is
mitigated. The Department asked lawmakers to strengthen the department’s enforcement and
permitting rules.
Local government officials and business leaders push Congress, 2004
Local government officials and business leaders pushed Congress for the Morganza-to-the Gulf
hurricane-protection system, which aimed to protect Terrebonne from hurricanes, and the Third
Delta Conveyance Channel, which would channel fresh water from the Mississippi River to ailing
local wetlands.
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Restoration Plan
The Coast 2050 Plan is a result of recognition by federal, state, and local agencies that a single
plan is needed to restore and sustain Coastal Louisiana. It was developed under the legislative
mandates of Act 6 and the federal Breaux Act. The broadly stated goal of Coast 2050 is: “to
sustain a coastal ecosystem that supports and protects the environment, economy and culture of
southern Louisiana, and that contributes greatly to the economy and well-being of the nation.”
The three main objectives of the Plan are:
1. To sustain a coastal ecosystem with the essential functions and values of the natural
ecosystem;
2. To restore the ecosystem to the highest practicable acreage of productive and diverse
wetlands, and
3. To accomplish this restoration through an integrated program that has multiple-use
benefits; benefits not solely for wetlands, but for all the communities and resources of the
coast.
The Coast 2050 Plan details the problems facing Coastal Louisiana, including both ecosystem
and economic consequences, and it outlines the ecosystem management strategies for
restoration, as well as the scientific and technical needs to fulfill the strategies. There are three
strategy goals for ecosystem management:
1. Assure vertical accumulation of sediment or organic matter to achieve sustainability;
2. Maintain estuarine gradient to achieve diversity; and
3. Maintain exchange and interface to achieve system linkages.
These general goals are then applied to each of four regions in ways based on the particular
characteristics of the regions. Also within each region there are local strategies particular to a
portion of the region. There are also nine common coast-wide strategies, which are:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Beneficial use of dredged material from maintenance operations;
Dedicated dredging for wetland creation;
Herbivory control (specifically nutria);
Stabilization of major navigation channels;
Maintenance of bay and lake shoreline integrity;
Management of pump outfall for wetland benefits;
Vegetative planning;
Maintain or restore coastal ridge functions; and
Terracing.
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Coast 2050 organization

Key Players
Federal
U.S. Army Corps of Engineers
U.S. Department of Agriculture, Natural Resource Conservation Service
U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service
U.S. Geological Survey
National Oceanic and Atmospheric Administration, National Marine Fisheries Service
State
Office of the Governor
Department of Natural Resources
Department of Environmental Quality
Department of Transportation and Development
Department of Wildlife and Fisheries
Division of Administration
Louisiana Cooperative Extension Service
State Soil and Water Conservation Committee
Twenty Louisiana parishes
Other
Louisiana Conservation and Restoration Task Force
Louisiana State University
University of New Orleans
Coalition to Restore Coastal Louisiana
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Funding
Between 1990 and 1997, almost $250 million was allocated through the Breaux Act towards land
loss prevention projects in coastal Louisiana. Two separately funded efforts, the Caernarvon and
Davis Pond Freshwater Diversions, will divert freshwater from the Mississippi River into coastal
basins for salinity control. These projects have a combined construction cost of $130 million.
The approximate cost of implementing the regional strategies under the Coast 2050 plan is
estimated at $14 billion. This figure does not including monitoring costs or estimates for local or
common strategies.

Achieving Progress
Local, state, and federal entities have been involved over the last decade in restoration and
conservation efforts in Coastal Louisiana under various guises. Federal and state legislation,
primarily the Coastal Wetlands Planning, Protection, and Restoration Act (Breaux Act), in
partnership with Louisiana’s efforts through Act 6, as well as voluntary cooperation, have resulted
in the creation of a number of task forces and groups: the federal Louisiana Coastal Wetlands
Conservation and Restoration Task Force, the state Wetlands Conservation and Restoration
Authority, and the multi-stakeholder Coalition to Restore Coastal Louisiana. Recognizing the
futility and limited success of conducting restoration under the auspices of various authorities and
individual projects, all of these parties, as well as other local groups and stakeholders, have
participated in the creation of Coast 2050: Toward a Sustainable Coastal Louisiana -- a joint
federal, state, and local comprehensive plan for restoration and conservation. Estimates suggest
that Coast 2050 could restore and maintain at least 98 percent of the coastal land that exists
today, or even achieve a net gain in acreage. However, the approach will cost billions of dollars,
take decades, and also require unprecedented levels of planning and cooperation among
government, citizens, and businesses.

Coastal Louisiana Links
Coast 2050: Toward a Sustainable Louisiana
http://www.coast2050.gov/
Army Corps of Engineers New Orleans District
http://www.mvn.usace.army.mil/
Louisiana Coastal Wetlands Conservation and Restoration Task Force
http://www.lacoast.gov/
Louisiana Department of Natural Resources, Office of Coastal Restoration and Management
http://www.savelawetlands.org/
Coalition to Restore Coastal Louisiana
http://www.crcl.org/
Louisiana Governor’s Office of Coastal Activity
http://www.goca.state.la.us/
U.S. Geological Survey Water Resources of Louisiana
http://la.water.usgs.gov/
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Appendix D
Columbia River
Case History
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Protecting and Restoring the Columbia River
About the Ecosystem
Draining a 259,000 square mile area, the Columbia River is the fourth largest river in North
America. Flowing circuitously, the system includes territory in seven states -- Oregon,
Washington, Idaho, Montana, Nevada, Wyoming, and Utah -- and the Canadian Province of
British Columbia. Including the tributaries, the river’s basin encompasses 3,000 square miles of
waterways and lakes, with the largest tributary, the Snake River, stretching for more than 1,100
miles.
The ecology of the Columbia River basin is diverse, ranging from temperate rain forest to semiarid plateaus. The basin is home to populations of elk, deer, bear, sheep and mountain lions;
birds like the ring-necked pheasant, grouse, geese, falcons, great blue herons, hummingbirds
and warblers; and threatened, endangered, or sensitive species including the bald eagle,
peregrine falcon, kit fox, and 12 species of salmon and steelhead. Anadromous fish runs are of
great cultural, economic, recreational, and symbolic importance to the region.

Ecosystem Problems
Twentieth century modifications have resulted in the Columbia River being the most
hydroelectrically developed river system in the world. The river comprises over 400 dams, 11 runof-the-river dams on the mainstream, and hundreds of major and modest flow-altering structures
on its tributaries. Combined with overharvesting, habitat destruction, changing river conditions,
and pollution, these hydroelectric modifications have significantly impacted wild salmon
populations.
Major problems in the ecosystem include:
•
•
•
•
•
•

More than 90 percent decline in wild salmon populations;
12 major salmon and steelhead runs listed as endangered and several species extinct;
55 percent loss of salmon and steelhead habitat;
31 percent loss of stream miles preventing the annual migration and spawning of salmon;
Several species of birds listed as threatened or endangered, including the bald eagle,
northern spotted owl, marbled murrelet, brown pelican, and American peregrine falcon;
and
Declining mammal populations, including the Columbia white-tailed deer which is listed
on the endangered species list.

Ecosystem Users
Residents
The Columbia River basin is home to more than 11 million residents, including historically
significant populations of Native Americans, who have lived in the basin for thousands of years
and have great cultural, economic, recreational, and symbolic importance to the Columbia River
region.
Electricity
Electricity generation is an important industry for the Columbia River basin -- it is the world’s most
hydroelectrically-developed river system. More than 400 dams, including 11 run-of-the-river
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dams on the mainstem, and hundreds of major and modest structures on the tributaries tap the
flow of water, generating over 21 million kilowatts.
Fisheries
Andromous fish runs in the Columbia River are economically, culturally, and recreationally
important to the region and continue to support fisheries in Oregon, Washington, California, and
Alaska. Over 50 hatcheries operate today, with artificial production currently accounting for
approximately 75 percent of all fish returning to the Columbia River system. Other fisheries of
commercial and recreational value are oysters, clams, mussels, sturgeon, and Dungeness crabs.
Agriculture
As early as the 1870s, agriculture benefited from Columbia River water. Today, Columbia basin
farmers utilize approximately 1 percent of the river system’s annual flow to irrigate approximately
7.8 million acres of land. Major crops include wheat, alfalfa, potatoes, mint, beets, beans, orchard
fruit, and wine grapes.
Shipping
The Columbia and Snake Rivers carry 17 million tons of cargo annually to and from the Pacific
Ocean along a 465-mile waterway. Because of the 40-foot-deep channel in the lower river and
slackwater lakes on the middle river, ocean freighters can navigate up the Columbia and
Willamette rivers to Portland and barges can transport goods to the interior. Towboats push the
barges up through navigation locks, carrying diesel fuel and other commodities upriver, as well as
grain, wood chips, agricultural products, and lumber downriver.
Recreation
Recreation on the Columbia River began early in the settlement era, with steamboat excursions
to the western end of the Columbia River Gorge. Sport fishing for salmon and steelhead
developed as early as the 1920s and has expanded with the increased use of power boats.
Today, sailing, day cruising, swimming, water skiing, canoeing, picnicking, camping, hiking,
rafting, boating, sightseeing and other water sports are other popular recreation activities, with
hundreds of thousands of individuals taking extended vacations, weekend and day trips to access
these opportunities every year.

102

Ecosystem Map

Map of the Columbia River basin (source: U.S. Army Corps of Engineers)

Ecosystem Alteration
Below is a timeline of major events and legislative actions that have contributed to the large-scale
alteration of the Columbia River ecosystem:
Native American Treaties, 1855
Six Native American tribes from the Columbia River basin signed treaties with the United States
federal government ceding most of their ancestral lands for hunting and/or fishing rights. The
reservation land that the tribes were left with was located far from the river.
Settlement, 1860s-1890s
Settlement rapidly increased in the Columbia River basin. With it came industrial development in
the form of commercial fisheries (and the establishment of salmon hatcheries and canneries),
water transport, agriculture, mining, logging and grazing, and railroads.
Declining fisheries harvests, 1890s
The adverse effects of over-harvesting, mining, logging, and farming practices were recognized
as the leading causes of declining fish harvests.
Engineering projects, 1896
Engineering projects on the river began with navigation canals at Cascade Locks in 1896.
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Expanding populations and agriculture, 1900-1950
Intensive farming and a population explosion, with its associated industrial and human wastes,
ended more salmon runs. Even more habitat was eliminated due to logging and road building.
Hatchery propagation seemed to be the only answer to restoring fish runs but poor hatchery
design and hatchery harvest proved to be a negative influence on many runs.
Reclamation Act of 1902
The Reclamation Act of 1902 gave the federal government the authority to provide irrigation to
farmers in the West.
Eastern Washington irrigation project, 1904
The Reclamation Service examined the possibility of developing an irrigation project in eastern
Washington but was discouraged from pursuing the idea because of estimated high costs per
irrigated acre.
Engineering projects, 1915
The Army Corps of Engineers undertook engineering projects on the Columbia River with the
creation of navigation canals at The Dalles-Celilo in 1915.
Congressional Act of 1923
A congressional act in 1923 authorized the Bureau of Reclamation to once again undertake a
study of the Columbia River basin. The results of the study convinced the federal government to
delay irrigation projects in the basin because of technical and financial impediments.
Rivers and Harbors Act of 1925
The Rivers and Harbors Act of 1925 authorized the Army Corps of Engineers and the Federal
Power Commission to conduct surveys of navigable stream with potential power sites. These
surveys culminated in House Document No. 308, which was the first of many “308 report). The
document called for detailed studies of many rivers, including the Columbia.
Army Corps of Engineers study, 1928
The Army Corps of Engineers undertook a detailed investigation of navigation, hydroelectric
power, irrigation, and flood control on the Columbia River, with specific resources charged with
investigating the portion of the Columbia upstream of its confluence with the Snake River (Grand
Coulee) for construction of a dam.
Bureau of Reclamation interest in the Columbia River, 1931
The Army Corps of Engineers’ study on the Columbia River – and its major finding that a dam at
Grand Coulee was warranted – generated interest from the Bureau of Reclamation. The Bureau
surmised that power revenues could be used to offset part of the relatively high costs needed for
irrigation projects in the basin.
Bureau of Reclamation report to Congress, 1932
The Bureau of Reclamation submitted a report to Congress endorsing the Army Corps’ proposal
for a large dam at Grand Coulee, along with hydroelectric facilities. The report also emphasized
that power revenues from a dam at Grand Coulee would need to be used to offset the cost of
irrigation projects in the region.
Rock Island Dam, 1932
Private power companies completed Rock Island Dam on the middle river -- the first major
hydropower producer on the Columbia.
Bonneville Dam, 1933
The Public Works Board appropriated $63 million for construction of Bonneville Dam on the lower
river in 1933. The federal government began work on the dam that same year, completing it in
1938.
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Grand Coulee Dam Project, 1933
The Secretary of the Interior, Harold Ickes, announced that the Grand Coulee Dam project would
be constructed, operated, and maintained by the Bureau of Reclamation, and that revenue from
hydroelectric power would be used to repay the cost of the project. Soon thereafter, the Bureau
announced plans to build a dam on the lower river with strength adequate to serve as a
foundation for the high-river Grand Coulee dam, and subsequently, the Columbia basin irrigation
project.
Rivers and Harbors Act of 1935
The Rivers and Harbors Act of 1935 authorized the Grand Coulee Dam for purposes of flood
control, navigation, stream flow regulation, storage for and delivery of stored waters, and
reclamation of public lands and Indian reservations. The act charged that the generation of
electricity was to be used as a means of financially aiding and assisting these undertakings.
Bonneville Project, 1937
Congress created the Bonneville Project to market and distribute the hydroelectric power output
from Bonneville Dam, with preference given to public customers. Initially created as a provisional
entity tied to Bonneville Dam, the organization soon lost its temporary status and took on a new
name -- the Bonneville Power Administration. The re-named organization was given authority
extending to the Great Coulee Dam and other federal dams on the Columbia River.
Anti-Speculation Act of 1937
To inhibit the selling of land in close proximity to the Grand Coulee Dam at elevated prices,
Congress passed the Anti-Speculation Act limiting farms in the Columbia Basin Project to 40
acres for an individual and 80 acres for a husband and wife. Holders of land exceeding these
limits were able to sell their land only after the government had appraised the land. This appraisal
was based on the land’s value before irrigation water from the Dam had been delivered.
Reclamation Act of 1939
The Reclamation Act of 1939 provided irrigators on new projects in the Columbia River basin with
a ten-year grace period before having to start with a forty-year repayment schedule with a zero
percent interest rate.
The Columbia Basin Project Act of 1940
The Columbia Basin Project Act of 1940 authorized the Secretary of the Interior to contract with
the State of Washington for maintenance and operation of fish hatcheries built as part of the fish
protection program required on the Columbia Basin Project.
Grand Coulee Dam, 1941
The federal government completed work on the Grand Coulee Dam on the upper river.
World War II, 1941-1945
Hydroelectric resources contributed directly to waging World War II. Electricity from the Columbia
River powered aluminum plants, shipyards, and the development of the plutonium atomic bomb
at Hanford Engineering Works near Richland, Washington. The hydroelectricity generated on the
Columbia also stimulated significant industrial growth in the Pacific Northwest following the end of
the war.
Columbia Basin Project Act of 1943
The Columbia Basin Project Act of 1943 replaced the Anti-Speculation Act of 1937 and stipulated
that the government could not deliver water until contracts were signed by the Bureau of
Reclamation and irrigation districts. Specifically, the Act allowed farm units to range in size from
ten to 160 acres and allowed owners of land prior to 1937 to retain up to 160 acres.
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Columbia Basin Project completion, 1948
Completion of the Columbia Basin Project turned the high desert area of central Washington into
a bread basket. The centerpiece of the Project was the Grand Coulee Dam, which was built
primarily as an irrigation project by the Bureau of Reclamation. Water stored behind Grand
Coulee Dam in Lake Roosevelt was pumped into Banks Lake. This lake was formed by damming
both ends of Grand Coulee. The water then flowed through a system of tunnels and canals to
irrigate croplands. The project irrigated over 500,000 acres and had the potential to be expanded
to irrigate over 1.1 million acres. The Grand Coulee Dam was also used as a hydroelectric project
and had the capacity to generate more electricity than any other hydroelectric project in North
America.
Region-wide power shortage, 1950s
In the period following World War II, the Pacific Northwest experienced region-wide power
shortages leading to discussions of how best to increase the generating capacity of the Grand
Coulee Dam. The key to increased power was deemed to come from expanding the storage of
water upstream of the dam. Because most of the Columbia River upstream of Grand Coulee is in
Canada, the task of exploring the possibilities for upstream storage was given to the International
Joint Commission.
Columbia River Treaty and Protocol, 1961
Following years of negotiation and study, the Columbia River Treaty and Protocol was signed by
the President of the U.S. and the Prime Minister of Canada in 1961. The treaty defined the
relationship between the U.S. and Canada concerning the operation of Columbia River dams and
reservoirs, and deals with the co-operative development of the Columbia River. The Treaty
became effective in September of 1964, and included provision for Canada to complete several
dams on the upper section of the river to provide for additional storage, and to compensate
Canada for paying all costs of building these dams by providing Canada with half the additional
power and flood control benefits produced downstream; among other provisions.
Pacific Northwest Co-ordination Agreement, 1964
Co-operation in Columbia River operations envisioned by the Columbia River Treaty was
reflected in a 1964 accord titled the Pacific Northwest Co-ordination Agreement. The Agreement
governed power operations on the Columbia River. Parties to the Agreement included the Army
Corps of Engineers, the Bonneville Power Administration, and the region’s utilities.
Dam building, 1960s-1970s
The last dams built on the Columbia came on line during the 1960s and 1970s. In 1973, Canada
completed the Mica Dam on the upper river. By 1975, eleven dams stood on the mainstem, with
many additional dams on major tributaries. The dams created large reservoirs that provided flood
control and water for vast irrigation systems on the Columbia Plateau. With the completion of four
dams on the lower Snake River during the 1970s, engineers strung together a series of
slackwater lakes that allowed barges to navigate more than 465 miles from the Pacific to the
inland port of Lewiston, Idaho. The hydroelectric projects connected the entire region through a
network of interties and relay stations into a powergrid system. The dams contributed significantly
to steep declines in historically strong anadromous fish runs by impeding juvenile and adult
migrations to and from the ocean by their physical presence and by creating reservoirs. The
reservoirs behind the dams slowed water velocities, altered river temperatures, and increased
predation potential. Reduced water velocity increased the time it took juveniles to migrate
downstream, higher water temperatures may have had adverse effects on juvenile and adult
behavior, and predators found prey more easily in slower-moving water.
Northwest Power Act of 1980
Congress enacted the Northwest Power Act of 1980 requiring that planning for the energy future
of the Pacific Northwest involve public participation in a process that considered the full
environmental and economic cost of energy alternatives. The Act also required establishment of a
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fish and wildlife program based on recommendations of the region’s fish and wildlife agencies,
Indian tribes and others.
Declining salmon runs, 1970s-1990s
In the decades following completion of the Columbia River Project, salmon runs in the Columbia
basin continued to decline. By 1995, populations were estimated at 500,000 of all species
including wild and hatchery -- approximately 2 – 5 percent of the original run size.

History of Restoration Actions (1938-1978)
Below is a timeline of restoration-related events and activities prior to the establishment of largescale restoration programs in the Columbia River:
Fish ladders, 1938-1970s
Adult fish ladders at all eight lower Columbia and Snake dams were integrated into the design of
the dams, beginning with Bonneville in 1938. The ladders consisted of a series of steps and pools
which provided a gradual upward climb over the dams for returning adults. To steer the adults to
the ladders, "attraction" flows at the downstream ladder entrances simulated conditions that
would be found at the base of natural waterfalls. The concept proved effective for adult fish
passage.
Mitchell Act of 1938
The Mitchell Act authorized the Secretary of Commerce to carry out activities for the conservation
of fishery resources in the Columbia River Basin, including establishing salmon-cultural stations
in Oregon, Washington, and Idaho, and providing for a five-year construction and maintenance
program for the U.S. Bureau of Fisheries. The Act also authorized investigations, surveys, and
experiments for the conservation of fishery resources; construction and installation of devices to
improve feeding, spawning, and migration; and other activities needed for fish conservation. The
Act also authorized the Secretary to use the states' services and facilities under written
agreements and to construct improvements on state-owned lands or rights of way.
Northwest Atlantic Fisheries Act of 1950
Passage of the Northwest Atlantic Fisheries Act of 1950 implemented the international
Convention for the Northwest Atlantic Fisheries.
Water Resources Planning Act of 1965
The Water Resources Planning Act of 1965 established a Water Resources Council to be
composed of Cabinet representatives, including the Secretary of the Interior. The Council was
charged with maintaining a continuing assessment of the adequacy of water supplies in each
region of the U.S. The Council also was mandated to establish principles and standards for
federal participants in the preparation of river basin plans and in evaluating federal water projects
with respect to agricultural, urban, energy, industrial, recreational, and fish and wildlife needs.
National Wildlife Refuge System Administration Act of 1966
The National Wildlife Refuge System Administration Act of 1966 established the National Wildlife
Refuge System and directed the Secretary of the Interior in the overall management of the refuge
system in order to maintain the biological integrity, diversity, and environmental health of the
system, and to prepare a comprehensive conservation plan for each refuge.
Yakama Tribe v. state of Oregon, 1968
Fourteen Yakama tribal members filed suit to prevent the state of Oregon from interfering with
their off-reservation treaty fishing rights. The court found that the state’s authority to regulate
Indian fishing for conservation purposes was limited as treaties provide tribes an absolute right to
a fair share of the fish produced by the Columbia River system.
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National Environmental Protection Act of 1969
The National Environmental Protection Act of 1969 required the federal agencies to examine the
impacts of proposed major federal actions significantly affecting the environment.
Clean Water Act of 1972
The Clean Water Act of 1972 authorized the U.S. Environmental Protection Agency to establish
effluent limitations and required permits for the discharge of pollutants from a point source to
navigable waters. The U.S. Environmental Protection Agency was charged with approving state
and tribal limits for the maximum amount of a pollutant that a water body can receive and still
meet water quality standards for specified purposes, including fish and wildlife.
Endangered Species Act of 1973
The Endangered Species Act of 1973 implemented the Convention on International Trade in
Endangered Species of Wild Fauna and Flora, signed by the U.S. in March of 1973, and the
Convention on Nature Protection and Wildlife Preservation in the Western Hemisphere, signed by
the U.S. in October of 1940. The Act provided for the conservation of ecosystems upon which
threatened and endangered species of fish, wildlife, and plants depend, both through federal
action and by encouraging the establishment of state programs. The Act also authorized the
determination and listing of species as endangered and threatened; prohibited unauthorized
taking, possession, sale, and transport of endangered species; provided authority to acquire land
for the conservation of listed species, using land and water conservation funds; and required the
establishment of cooperative agreements and grants-in-aid to states that establish and maintain
active and adequate programs for endangered and threatened wildlife and plants. The Act also
required federal agencies to insure that any action authorized, funded, or carried out by them was
not likely to jeopardize the continued existence of listed species or modify their critical habitat.
United States v. Washington, 1974
A federal district court in the state of Washington found that Native American Tribes were entitled
to the opportunity to take up to 50 percent of the harvestable number of fish that can be taken.
National Forest Management Act of 1976
The National Forest Management Act reorganized, expanded, and otherwise amended the Forest
and Rangeland Renewable Resources Planning Act of 1974, which called for the management of
renewable resources on national forest lands. The National Forest Management Act required the
Secretary of Agriculture to assess forest lands, to develop a management program based on
multiple-use, sustained-yield principles, and to implement a resource management plan for each
unit of the National Forest System. It was the primary statute governing the administration of
national forests. The Act mandated multiple uses for lands managed by the Forest Service to
include outdoor recreation, range, timber, watershed, wildlife and fish, and wilderness purposes.
Federal Land Policy and Management Act of 1976
The Federal Land Policy and Management Act of 1976 directed the Secretary of the Interior to
develop and maintain land use plans using a systematic interdisciplinary approach in order to
achieve the integrated consideration of physical, biological, and economic factors.
Endangered Species Act amendments of 1978
Amendments to the Endangered Species Act in 1978 created a Cabinet-level Endangered
Species Committee as part of a two-tiered process whereby federal agencies may obtain
exemptions from certain requirements of the Act. The Act also formalized the consultation
process of the underlying law with the requirement that federal agencies prepare biological
assessments in cases where the Secretary of the Interior has advised that a listed species may
be present. The 1978 amendments also obliged the Secretary to consider the economic impact of
designating critical habitat, and to review the list of endangered and threatened species every five
years. Other changes made by the 1978 statute included a provision for cooperative agreements
with states for the conservation of endangered and threatened species of plants.
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Amendments to the Water Resources Planning Act, 1978
1978 amendments to the Water Resources Planning Act authorized appropriations though fiscal
1979 and stipulated the apportionment of federal planning monies for certain specific tasks,
including the Columbia River Estuary Special Study.

Recent Restoration Activities (1980-present)
Below is a timeline of activities establishing and implementing restoration programs in the
Columbia River since 1980:
Salmon and Steelhead Conservation and Enhancement Act of 1980
The Salmon and Steelhead Conservation and Enhancement Act of 1980 established a salmon
and steelhead enhancement program to be jointly administered by the Departments of
Commerce and Interior, with appropriations authorized at $126 million. The Act also established a
Washington state and Columbia River conservation area and directed the Secretary of
Commerce to establish an advisory committee of representatives from Washington and Oregon,
the Washington and Columbia River tribal bodies, the Pacific Fisheries Management Council, and
the National Marine Fisheries Service. It also required that a report be submitted to the Secretary
of Commerce and Congress, and for the Department of Interior to establish a grant program for
each conservation area.
Pacific Northwest Electric Power Planning and Conservation Act of 1980
The Pacific Northwest Electric Power Planning and Conservation Act of 1980 (Northwest Power
Act) created a requirement for a state-directed Columbia basin fish and wildlife program to protect
and restore salmon and other fish and wildlife in the basin because of declining salmon
populations and loss of fish habitat believed to be resulting from hydropower developments. The
Act also authorized the establishment and operation of the Pacific Northwest Electric Power and
Conservation Planning Council, providing that two persons from the states of Idaho, Montana,
Oregon, and Washington be appointed to the Council. Among other things, the Council was
responsible for preparing a regional conservation and electric power plan as well as a fish and
wildlife protection, mitigation, and enhancement program to deal with the operation of
hydroelectric facilities on the Columbia River and its tributaries. The statute defined the priorities
to be addressed and the procedures to be followed for both the electric power plan and the fish
and wildlife program.
Endangered Species Act listing, 1980s
The listing of several salmon species under the Endangered Species Act produced a great public
awakening and resulted in a major shift from hatchery production to conservation of wild stocks.
Limits to address overfishing, 1980s
The federal government established harvest limits to address salmon over-fishing. At the same
time, state, local, and tribal efforts addressed habitat restoration through watershed plans.
Northwest Power Act amendments of 1984
Amendments to the Northwest Power Act authorized the Secretary of Interior to design, construct,
operate, and maintain fish passage facilities within the Yakima River Basin.
Pacific Salmon Treaty, 1985
The U.S. and Canada signed the Pacific Salmon Treaty. The treaty governed the harvest of
certain stocks in the fisheries of the Northwest states (including Alaska) and Canada.
Pacific Salmon Treaty Act of 1985
The Pacific Salmon Treaty Act of 1985 implemented the Pacific Salmon Treaty between the U.S.
and Canada signed in January of 1985. The Act established the requirements for Commissioners
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and the subsidiary Northern, Southern, and Fraser River Panels; and authorized federal
regulatory preemption by the Secretary of Commerce to meet treaty obligations. The Act also
authorized creation of an advisory committee to assist the U.S. Section and U.S. Panel Sections,
and authorized appropriations of such sums as may be necessary for carrying out the purposes
and provisions of the Treaty and Act.
Electric Consumers Protection Act of 1986
The Electric Consumers Protection Act of 1986 mandated several fish and wildlife provisions.
Among other provisions, the Act required each license to include conditions to protect, mitigate,
and enhance fish and wildlife affected by the project. These conditions were to be based on
recommendations received pursuant to the Fish and Wildlife Coordination Act from the Fish and
Wildlife Service, the National Marine Fisheries Service, and state fish and wildlife agencies. The
Act also mandated the construction, maintenance, and operation of fish passage facilities.
Columbia River Gorge National Scenic Area Act of 1986
Protectionists, including many hikers and outdoor enthusiasts, organized a campaign to preserve
the Columbia River Gorge's scenic beauty by successfully encouraging Congress to pass the
Columbia River Gorge National Scenic Area Act in 1986. The legislation mandated environmental
protection through agreements between federal, state, municipal, and county governments in the
Columbia River Gorge.
Chehalis River Fishery Resources Study Act of 1990
Chehalis River Fishery Resources Study Act required the U.S. Fish and Wildlife Service to
undertake a study of the fishery resources and habitats and develop goals and short- and longterm recommendations. The study and recommendations were to be reported to Congress by
October 1, 1992. Participation by the Chehalis Tribe and Quinault Indian Nation was provided,
and participation by the State of Washington was authorized, on the condition that non-federal
and non-tribal participants pay, in the aggregate, 1/6 of the cost of the study.
National Indian Forest Resources Management Act of 1990
The National Indian Forest Resources Management Act of 1990 required the Secretary of the
Interior to undertake management activities on Indian forest lands, in furtherance of the U.S. trust
responsibility for these lands. These activities had to incorporate the principles of sustained yield
and multiple use, and include tribal participation.
Endangered Species Act listings, 1991-1992
Four Snake River salmon species were listed under the Endangered Species Act in 1991 and
1992.
Northwest Power Act amendments of 1992
Amendments to the Northwest Power Act required the Secretaries of the Army Corps of
Engineers and the Department of Interior to develop plans for operating federal projects in the
Pacific Northwest.
Northwest Power Act amendments of 1996
Amendments to the Northwest Power Act required the North West Power Planning Council to
appoint an independent scientific review panel to review projects funded through the Bonneville
Power Administration's annual fish and wildlife budget that implements the Council's fish and
wildlife program. The amendments also required the Council to establish Scientific Peer Review
Groups to advise the Council about funding decisions for fish and wildlife projects. The
amendments also set appropriations at $2 million per year through fiscal 2000.
Snake River Sockeye, 1992
The federal government listed the native Snake River Sockeye salmon as endangered under the
Endangered Species Act.
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Elwha River Ecosystem and Fisheries Restoration Act of 1992
The Elwha River Ecosystem and Fisheries Restoration Act of 1992 provided for efforts to restore
the fisheries and ecosystem of the Elwha River basin in Washington State, including effective 60
days after submission of a report to Congress, the Secretary of the Interior was authorized to
acquire the Elwha and Glines Canyon hydroelectric power projects for $29.5 million. Authorization
for acquisition of the projects was conditioned upon determinations by the Secretary that removal
of the dams was necessary for full restoration of the Elwha River ecosystem and fisheries, and
that funding for that purpose would be available within two years after acquisition.
Interior Columbia Basin Ecosystem Management Plan, 1993
President Clinton directed the Interior Columbia Basin Ecosystem Management Plan to “develop
a scientifically sound and ecosystem-based strategy for management of eastside forests" within
the Columbia River Basin. The spread of weeds, wild fires, disease spores, stream silt, and air
pollution, as well as the loss of migratory bird habitat, all cross land-ownership boundaries. To
ensure these issues were adequately addressed, federal agencies began working together to
develop a scientifically sound ecosystem-based strategy for managing 28 million hectares of
public lands in the Interior Columbia River Basin. This far-reaching effort, the Interior Columbia
Basin Ecosystem Management Project, sought to restore and maintain healthy ecosystems and
support the economic, social, and cultural needs of people and communities.
National Marine Fisheries Service’s Columbia River hydropower biological opinion, 1993
The National Marine Fisheries Service released its biological opinion requiring changes in
hydropower operations to aid salmon and steelhead runs to the Snake River protected under the
Endangered Species Act.
Federal court rejects Biological Opinion, 1994
A federal court rejected the 1993 Columbia River hydropower biological opinion, saying the
“system was crying out for a major overhaul.” These were the strongest words yet heard from the
courts about the urgency of restoring salmon and steelhead runs to the Snake River and served
as a wake-up call for federal agencies, states, and other followers of Columbia Basin recovery
efforts.
Columbia River Estuary, 1995
At the request of the Governors of Washington and Oregon, the Columbia River was included in
the Environmental Protection Agency’s National Estuary Program under the Clean Water Act.
National Marine Fisheries Service’s Biological Opinion, 1995
The National Marine Fisheries Service issued a new biological opinion establishing stronger
protections, including increased flows and measures to improve water quality and temperature. It
set a goal of adopting a revised biological opinion by the end of 1999. It also committed the Army
Corps of Engineers to prepare an environmental impact statement on breaching the Snake River
dams. The plan allowed "incidental take" (killing) of up to 86 percent of spring and summer
chinook salmon, and up to 99 percent of fall chinook salmon.
Endangered Species Act listings, 1995-1999
Nine additional species of fish throughout Columbia Basin were listed under the Endangered
Species Act.
Integrated Scientific Assessment for Ecosystem Management in the Interior Columbia
Basin and Portions of the Klamath and Great Basins, 1996
The Interior Columbia Basin Ecosystem Management Project conducted an unprecedented study
of the entire area. The resulting “Integrated Scientific Assessment for Ecosystem Management in
the Interior Columbia Basin and Portions of the Klamath and Great Basins” was published in
September 1996. This comprehensive scientific analysis involving scientists and technicians from
federal and state agencies, universities, and private contractors, examined changing conditions in
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the basin over the last 100 years. The study confirmed that the Columbia River basin had
undergone dramatic ecological changes as the region had been settled and developed.
Secretarial Order 3206, 1997
Jointly issued by the Secretary of the Interior and the Secretary of Commerce, Secretarial Order
3206 clarified the responsibilities of the departments, their agencies, offices, and bureaus when
actions taken under the authority of the Endangered Species Act affect or may affect Indian
lands, tribal trust resources, or the exercise of tribal rights. The order also acknowledged the trust
responsibility and treaty obligations of the U.S. toward Indian tribes and tribal members and its
government to government relationship in dealing with the tribes.
Northwest Environmental Defense Center v. Bonneville Power Administration, 1997
This court decision interpreted Bonneville Power Administration’s responsibility to provide
“equitable treatment” for fish and wildlife in conducting its power marketing activities under the
Northwest Power Act.
Willamette steelhead, 1998
The federal government listed the Willamette steelhead as endangered under the Endangered
Species Act.
Federal Caucus established, 1999
Under the Endangered Species Act, a consortium of Federal agencies, known as the Federal
Caucus, was authorized to develop recovery plans for listed species and enforce no-take and
habitat modification provisions. The Caucus comprised representatives of the nine federal
agencies that have natural resource responsibilities under the Endangered Species Act, including
the National Marine Fisheries Service, U.S. Fish and Wildlife Service, Bonneville Power
Administration, Army Corps of Engineers, Bureau of Reclamation, Environmental Protection
Agency, U.S. Forest Service, Bureau of Land Management, and the Bureau of Indian Affairs.
Federal Caucus collaboration on Columbia Basin recovery, 1999
The Federal Caucus announced its intent to collaborate on recovery strategies across the
Columbia Basin and across hydropower, habitat, hatchery, and harvest impacts.
Biological Opinion amendments, 1999
The National Marine Fisheries Service’s 1995 biological opinion was amended to incorporate
additional protections resulting from the listing of several other Columbia and Snake River being
declared threatened or endangered – resulting in a total of 12 listed populations.
Conceptual Recovery Plan, 1999
The nine agencies that made up the Federal Caucus released a draft Conceptual Recovery Plan
outlining the difficult choices the Columbia River region faced in recovering species list as
endangered under the Endangered Species Act.
Fisheries Restoration and Irrigation Mitigation Act of 2000
The Fisheries Restoration and Irrigation Mitigation Act of 2000 directed the Secretary of the
Interior to establish a program to implement projects, such as installation of fish screens and fish
passage devices in order to mitigate impacts on fisheries associated with irrigation systems in
Idaho, Montana, Oregon, and Washington.
Federal Caucus public hearings, 2000
The Federal Caucus held a series of public meetings to give interested parties the opportunity to
learn more about the various options under consideration for salmon passage at four lower Snake
River dams in the Lower Snake River Juvenile Salmon Migration Draft Feasibility Study and Draft
Environmental Impact Statement. More than 9,000 Northwest citizens attended the meetings,
with 60,000 written comments submitted on the Conceptual Recovery Plan and the Army Corps’
Draft Feasibility Study and Environmental Impact Statement. The Federal Caucus also consulted
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with the region’s Indian tribes, which have a special interest in the natural and cultural resources
of the basin, especially its fish and wildlife. The message was clear. The people and governments
of the region would make sacrifices to save the fish, but they wanted the burden to be shared and
they wanted actions that will work.
Draft Basin-Wide Salmon Recovery Strategy, 2000
The Federal Caucus released its Draft Basin-wide Salmon Recovery Strategy to states and tribes
for a 60-day technical review.
Final Basin-Wide Salmon Recovery Strategy, 2000
After considering public comments received during the formal comment period, as well as
additional technical comments from states and tribes, the Federal Caucus released its final
Strategy (entitled “Final Basin-Wide Salmon Recovery Strategy”).
Draft Endangered Species Act Implementation Plan, 2001
Action agencies released Draft Endangered Species Act Implementation Plan (2002-2006) for the
federal Columbia River Power System Biological Opinions.
National Wildlife Federation v. National Marine Fisheries Service, 2003
A 2003 court decision remanded the National Marine Fisheries Service’s 2000 biological opinion
for endangered species-listed salmon and steelhead in the Columbia and Snake Rivers to the
Service in order to resolve deficiencies identified by the court.
Indian tribes sue over funding for fish and wildlife activities, 2003
Several tribes in the Columbia River basin challenged the legality of actions by Bonneville and the
Northwest Power and Conservation Council regarding the funding of fish and wildlife activities in
the U.S. Court of Appeals for the Ninth Circuit.
Biological Opinion under court-ordered revision, 2004
A court-ordered revision of the Biological Opinion was released after being challenged by
environmentalists over certain action plans that the government could not ensure would take
place.
Indian tribes threaten to sue over changes to fish passage, 2004
American Indian tribes, led by the Confederated Tribes of the Umatilla Indian Reservation,
threatened to sue the Bush administration under either the Endangered Species Act or tribal
treaty laws if it implemented a proposed cutback in hydro-dam spill that help Pacific Northwest
salmon pass through dams on the Columbia and Snake rivers as part of their annual migrations.
The Bonneville Power Administration proposed curtailing spill in the summer in order to generate
an estimated $40 million in additional revenue and provide cost savings for ratepayers. But Indian
tribes said the proposal would result in the killing of tens of thousands of salmon that they depend
upon for food and other uses. A reduction in spill also would harm salmon species protected by
the Endangered Species Act.
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Restoration Plans
There is no single, unified, coherent restoration strategy for the Columbia River basin. Instead,
federal responsibilities for protecting, mitigating, and enhancing fish and wildlife resources in the
basin, as well as involving the tribes, are defined by a multi-layered collection of laws, treaties,
executive orders, and court decisions.
The four independent and primary programs accelerating restoration in the Columbia River Basin
are:
1. Northwest Power Act
Under the Northwest Power Act, the Northwest Power and Conservation Council has a duty to
prepare and adopt the Columbia River Basin Fish and Wildlife Program to protect, mitigate, and
enhance fish and wildlife, including related spawning groups and habitat, on the Columbia River
and its tributaries for impacts of all federal and nonfederal hydroelectric projects in the basin. In
preparing the Fish and Wildlife Program, the Council periodically solicits recommendations from
federal and state fish and wildlife agencies, Indian tribes, and others concerning the needs of fish
and wildlife in the basin. The Council then develops a draft Amendment to the Fish and Wildlife
Program that incorporates the recommendations received, and releases the draft for public
comment. After reviewing comments received on the draft, and balancing the needs of fish and
wildlife with the region’s hydropower needs, the Council issues the Fish and Wildlife Program,
which provides guidance and recommendations on mitigating the impacts of hydropower on the
region’s fish and wildlife.
The Northwest Power Act also directs the Bonneville Power Administration to fund the protection,
mitigation, and enhancement of fish and wildlife in the basin. To meet this requirement,
Bonneville takes actions and enters into agreements with other entities to meet the goals and
objectives outlined by the Northwest Power and Conservation Council. Bonneville receives
assistance in this process from the Columbia Basin Fish and Wildlife Authority, composed of
federal, state, and tribal fish and wildlife officials, which provides recommendations regarding fish
and wildlife projects proposed by contractors. The Council’s Independent Scientific Review Panel
reviews proposed projects to ensure that they are consistent with the goals of the Fish and
Wildlife Program. Other agencies also collaborate with Bonneville in implementing the Fish and
Wildlife Program, affording Bonneville access to additional knowledge and technical capabilities,
as well as access to resources needed for mitigation activities.
2. Endangered Species Act
Under the Endangered Species Act, federal agencies must use their authorities to conserve
endangered and threatened species and make sure that their actions do not jeopardize the
continued existence of listed species. In the federal Columbia River Power System, agencies
collaborate on several concurrent and sometimes overlapping plans towards this end, including
biological opinions, the proposed recovery plans for salmon, and the basin-wide Salmon
Recovery Strategy. While different in their specific focus and scope, all of these plans promote
the continued existence of threatened and endangered species in the basin.
As the regulating agencies for endangered and threatened species, the U.S. Fish and Wildlife
Service and National Marine Fisheries Service are the lead agencies on most fish and wildlife
plans driven by the Endangered Species Act. Section 7 of the Endangered Species Act requires
agencies to consult with U.S. Fish and Wildlife Service and National Marine Fisheries Service to
ensure that actions are not likely to jeopardize listed species. Based on these consultations, U.S.
Fish and Wildlife Service and National Marine Fisheries Service are required to produce
biological opinions that prescribe reasonable and prudent measures/alternatives for proposed
federal actions that may adversely affect listed species. The Bonneville Power Administration, the
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Army Corps of Engineers, and the Bureau of Reclamation consult with U.S. Fish and Wildlife
Service and National Marine Fisheries Service on the impacts that operation of the federal
Columbia River Power System has on endangered and threatened species. In response to these
consultations, the National Marine Fisheries Service develops biological opinions for anadromous
species impacted by the power system, while U.S. Fish and Wildlife Service develops biological
opinions for resident fish and wildlife impacted by the system.
The National Marine Fisheries Service first issued a Biological Opinion for the federal Columbia
River Power System for salmon and steelhead in 1992, and has developed subsequent versions,
such as a 1998 supplement that added steelhead. The most recent Biological Opinion for the
federal Columbia River Power System for salmon and steelhead was issued in 2000. In 2003,
however, a federal court remanded the 2000 Biological Opinion after ruling it deficient, due to
reliance on federal mitigation actions that had not undergone section 7 consultations, as well as
reliance on off-site nonfederal mitigation activities that were not reasonably certain to occur. A
new salmon and steelhead Biological Opinion was released in 2004.
Responsibility for implementing the Biological Opinions lies with the operators and managers of
the federal Columbia River Power System – Bonneville Power Administration, the Army Corps of
Engineers, and Bureau of Reclamation – known as the Action Agencies. In fulfilling this
responsibility, the Action Agencies create Biological Opinion Implementation Plans, which provide
guidance on how the Biological Opinions should be implemented. The Action Agencies create
One-Year Implementation Plans, which outline annual goals for meeting reasonable and prudent
measures/alternatives, as well as Five-Year Implementation Plans, which address longer-term
goals for meeting the measures. The development of Implementation Plans typically involves
significant input from other agencies. For example, Bonneville and the Northwest Power and
Conservation Council work together to support Endangered Species Act objectives by integrating
the implementation of the Biological Opinions with sub-basin planning and the Fish and Wildlife
program’s administrative process. In addition, implementation of the Biological Opinions has
evolved as the Action Agencies continue to incorporate new information from Endangered
Species Act recovery planning processes.
3. Interior Columbia Basin Ecosystem Management Project
Under the direction of President Clinton in 1993, the U.S. Forest Service and the Bureau of Land
Management are authorized to develop and maintain the Interior Columbia Basin Ecosystem
Management Project with the overall goal of producing a science-based management strategy
that addresses the issues affecting federal lands in the basin including forest health, rangeland
health, and protection of bull trout.
4. Lower Columbia River Estuary Partnership
In 1995, the Lower Columbia River was included in the National Estuary Program under the
Clean Water Act. The Partnership is directed by a strategic plan called the Comprehensive
Conservation and Management Plan. The Plan guides all program activities and annual work
tasks for the Partnership. Developing and implementing a Comprehensive Conservation and
Management Plan is the primary task of a National Estuary Program. The Management Plan
embodies the efforts of many committed citizens who represent environmental groups, local
governments, state and federal agencies, ports, tribal governments, industry, labor, agriculture,
recreational users, commercial fishing, the regional Northwest Power Planning Council, and
citizens-at-large. In keeping with the Estuary Program's emphasis on a collaborative local
decision-making process, extensive public outreach and involvement opportunities have been
used in developing the Management Plan. The resulting Lower Columbia River Estuary
Partnership focuses on on-the-ground improvements for habitat and land use; reduction of toxic
and conventional pollutants; heightened education and information; and government coordination.
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Key Players
Federal
Pacific Northwest Electric Power and Conservation Planning Council
Bonneville Power Administration
Columbia Basin Fish and Wildlife Authority
U.S. Fish and Wildlife Service
National Marine Fisheries Service
U.S. Army Corps of Engineers
Bureau of Reclamation
U.S. Environmental Protection Agency
Bureau of Indian Affairs
Bureau of Land Management
Federal Energy Regulatory Commission
Natural Resources Conservation Service
U.S. Geological Survey
State
Oregon
Washington
Idaho
Montana
Nevada
Wyoming
Utah
International
Canada
Other
Tribal governments
Local governments

Funding
•

•
•
•
•
•

The Bonneville Power Administration directs over $150 million annually to the Northwest
Power and Conservation Council’s Fish and Wildlife Program for salmon restoration
efforts and has spent approximately $1.02 billion over the last 20 years on federal salmon
restoration efforts through this Program. No annual congressional appropriation is
required for this program.
Additional funds are spent by the Army Corps of Engineers, the Bureau of Reclamation,
and NMFS. These funds are annual appropriations and not stable, resulting in uneven
implementation.
Roughly $125 million per year for the Interior Columbia Basin Ecosystem Management
Project is appropriated from Congress.
The Lower Columbia River Estuary Partnership receives $300,000 per year under the
Clean Water Act.
Under the WRDA 2000, the Columbia River Estuary received an additional $30 million for
multi-year restoration projects
The Pacific Coastal Salmon Recovery Fund provides grants to states and tribes for the
purpose of assisting state, local and tribal salmon recovery efforts. In fiscal 2000, $58
million was appropriated to the program, including $18 million for Washington, $9 million
for Oregon, $6 million for Pacific coastal tribes, and $2 million for Columbia River tribes.
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States are mandated to a 25 percent non-federal match, with administrative costs limited
to 3 percent.

Achieving Progress
There is no specific, uniform set of restoration goals and objectives for the Columbia River.
Instead, there exist multiple restoration initiatives. The numerous court actions and appeals
resulting from conflicts between the Pacific Northwest Electric Power and Conservation Planning
Council, various federal agencies, and others have also significantly delayed the restoration
processes and resulted in unclear timelines and plan-implementation problems. However, the
restoration focus to date has been salmon and steelhead stock recovery, habitat restoration, and
fisheries management. Other goals and objectives have included forest health; rangeland health;
protection of bull trout; on-the-ground improvements for habitat and land use; reduction of toxic
and conventional pollutants; and increased education, information, and coordination.
Other unresolved issues within the Columbia River basin include:
•
•
•
•

No stable source of funding;
No specific, uniform set of restoration goals and objectives;
Fragmentation of responsibility; and
No clear direction for interagency obligations.

Columbia River Links
Columbia Basin Fish and Wildlife Authority
http://www.cbfwf.org/
Federal Caucus
www.salmonrecovery.gov
Interior Columbia Basin Ecosystem Management Project
http://www.icbemp.gov/
Lower Columbia River Estuary Partnership
http://www.lcrep.org/
Northwest Power Planning Council
http://www.nwcouncil.org/
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Appendix E
South Florida Everglades
Case History
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Restoring and Protecting the South Florida Everglades
About the Ecosystem
The South Florida ecosystem is a uniquely diverse system of subtropical wetlands, uplands, and
coastal and marine areas. Encompassing more than 18,000 square miles, the ecosystem is
dominated by the watersheds of the Kissimmee River, Lake Okeechobee, and the Everglades.
The Everglades network of wetlands forms this ecosystem’s most crucial component. Fed by
Lake Okeechobee, the second largest natural lake entirely in the United States, the Everglades
once acted as a natural filter oscillating with the seasons over millions of acres to support and
provide habitat for diverse wildlife to feed, shelter, and breed their young. This vast, free-flowing
river of grass extended from the Kissimmee chain of lakes to Florida Bay, sustaining large
populations of wading and migratory birds, crocodiles, panthers, manatees, deer, and fish.

Ecosystem Problems
Inappropriate water management schemes, predominantly the Army Corps of Engineers’ C&SF
Project built to address flood protection and provide water for municipal and agricultural
purposes, combined with increased water demands and excessive drainage of wetlands, have
significantly contributed to the highly degraded state of the South Florida ecosystem. Today, Lake
Okeechobee provides drinking water for over six-million people (three times more than the C&SF
Project originally intended) and serves as a source of irrigation for a $1.5 billion-a-year
agricultural industry. These use requirements have changed the natural variability of water flow,
water timing, and water distribution, severely straining the ecosystem’s ability to perform its
intended function, particularly in the Everglades.
Major problems in the ecosystem include:
•
•
•
•
•
•
•
•
•
•
•
•
•

90-95 percent reduction in wading bird populations and continuing reductions in the
number of birds initiating breeding in the ecosystem;
68 plant and animals species listed as threatened or endangered (more than any other
state in the U.S);
1 million acres of land under health advisories for mercury contamination;
Over 1.5 million acres infested with invasive species and exotic plants;
Declining populations of commercially and recreationally important fish species in the St.
Lucie and Caloosahatchee estuaries and Biscayne and Florida bays;
Defoliation of seagrasses, fish kills, and deformed fish within the St. Lucie estuary;
Repetitive water shortages and salt water intrusion;
More than 50 percent reduction in the size of the Everglades compared to 100 years ago;
70 percent less water flow through the ecosystem;
Over-efficient draining of water from land resulting in 1.7 billion gallons of water per day
discharging into the Atlantic Ocean and Gulf of Mexico;
Declining water quality through increased levels of polluted runoff, nutrients (e.g.,
phosphorus and nitrogen), and contaminants (e.g., metals and pesticides), and soil
erosion and subsidence;
Some untreated urban and agricultural stormwater is sent directly to natural areas and
estuaries that are critical nurseries and homes to many fish and wildlife; and
Not enough water is available for urban and agricultural users -- during the dry season,
the current water regime is unable to provide sufficient freshwater supplies for the natural
system, or for urban and agricultural consumers. Water shortages and water restrictions
are now a regular occurrence in some parts of South Florida. Water conflicts may
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become more common and more severe unless changes to the water management
system are made.

Ecosystem Users
Residents
The South Florida region has grown to sustain over 6 million people, encompassing seven of the
ten fastest-growing metropolitan areas in the country. In the next 20-25 years, South Florida’s
population is expected to increase to 12 million people.
Industry
South Florida supports many industries, all with the potential to grow considerably over the next
few decades. The enormous and booming tourism industry currently brings in $19 billion
annually; estuaries generate annual revenue of $18 million by providing food and habitat to 70
percent of the commercially- and recreationally-harvested fish and shellfish in the region; and the
area’s recreational fishing industry imparts approximately $600 million to the region.
Agriculture
The region’s productive agricultural industry generates more than $1.2 billion worth of economic
activity annually, sustaining more than 40,000 jobs. Over 400,000 acres of the Everglades
Agricultural Area is planted with sugar cane, 60,000 with sweet corn, and 30,000 with rice. The
remainder is planted with sundry vegetables, including lettuces, radishes, and parsley.
Sugar Industry
The Florida sugar industry grows and processes more than half of all sugar grown in the United
States, and more than a quarter of the sugar sold domestically. The land area within the
Everglades Agricultural Area occupied by the sugar industry has nearly doubled in size since the
1970’s, causing further demand for water and increasing polluted run-off. Environmentalists,
scientists, and federal and state officials have cited the vast quantities of phosphorus produced
by the industry’s intensive farming practices as a primary cause of the Everglades’ collapse.
Environmentalists further assert that the federal government’s sugar price-support program and
subsidies from the state of Florida for irrigation and water management services have fueled the
exponential growth of the sugarcane industry and led to degradation of the Everglades at a rate
of three to five acres per day.
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Ecosystem Map

Map of the South Florida Everglades (source: South Florida Ecosystem Restoration Task Force)

Ecosystem Alteration
Below is a timeline of major events and legislative actions that have contributed to the large-scale
alteration of the South Florida Everglades:
Swamp and Overflowed Lands Act of 1850
Five years after granting Florida statehood, Congress enacted the Swamp and Overflowed Lands
Act authorizing the vast bulk transfer of land to states expressly for the purpose of selling the land
to generate revenue and promote development. The Act resulted in more than 20 million acres of
land being granted to Florida.
Board of Trustees of the Internal Improvement Fund, state legislature, 1855
To assure proper application of funds arising from the sale of land granted by Congress under the
Swamp and Overflowed Lands Act of 1850, the Florida legislature created the Board of Trustees
of the Internal Improvement Fund.
Hamilton Disston's construction projects, 1881 - 1894
After becoming fascinated with the possibility of reclaiming swamp land to facilitate agricultural
and residential development, Philadelphia-native Hamilton Disston negotiated with Florida
Governor Bloxham and the Internal Improvement Fund to drain all of the lands overflowed by
Lake Okeechobee and the Kissimmee River in exchange for one-half the reclaimed land. Disston
further purchased four million acres of land from the Internal Improvement Fund in 1881 to not
only bail the Fund out of debt, but also to become the largest single land owner in the United
States at the time. By 1894, Disston's Land Company had conveyed nearly 1.2 million acres of
land, resulting in the lowering of Lake Okeechobee by 4 ½ feet, the development of many major
towns, and the dredging of a navigable waterway from Lake Okeechobee north to the Kissimmee
River and west to the Gulf of Mexico.
Rivers and Harbors Appropriations Act of 1899
The federal Rivers and Harbors Appropriations Act of 1899 deemed the construction of bridges,
causeways, dams, and dikes over or in navigable waters of the United States unlawful without
prior approval from the Secretary of Transportation. The Act also gave the Army Corps of
Engineers the authority to regulate the obstruction of navigable waterways. Following enactment,
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the Army Corps of Engineers began an evaluation of the Kissimmee River's course to the ocean,
leading through Lake Okeechobee in South Florida.
Rivers and Harbors Act of 1902
Through the Rivers and Harbors Act of 1902 Congress heeded the Army Corps of Engineers'
recommendations to improve navigation in the Kissimmee River, authorizing a federal navigation
project to create and maintain a 109 mile channel -- three feet deep by 30 feet wide -- from the
town of Kissimmee to Fort Basinger.
Broward elected Governor of Florida, 1904
On the promise to create an "Empire of the Everglades" by draining the area, Napoleon
Bonaparte Broward was elected Governor of Florida.
Board of Drainage Commissioners, state legislature, 1905
The Board of Drainage Commissioners was created by Florida legislature to establish and
maintain a system of canals, drains, levees, dikes, and reservoirs in order to drain and reclaim
the swamp and overflowed lands of Florida and provide for irrigation of the reclaimed lands. The
Board also was empowered with establishing drainage districts. This move marked the first
regional authority created by the state of Florida to implement water policy and facilitate drainage
of the Everglades.
Everglades Drainage District, state legislature, 1907
At the recommendation of the Board of Drainage Commissioners, the state legislature authorized
a $250,000 tax-supported plan to create a 7,150 square mile Everglades Drainage District.
Rivers and Harbors Act of 1907
The federal Rivers and Harbors Act of 1907 authorized the Army Corps of Engineers to construct
a six-foot channel from the Oklawaha River to Silver Springs.
Issuance of drainage bonds, state government, 1912
The unexpectedly high cost of drainage construction prompted the government of Florida to issue
drainage bonds in order to fund further development and boost land confidence.
Drainage projects, 1913 - 1927
Six large drainage canals and numerous smaller canals totaling 440 miles, including 47 miles of
levees and 16 locks and dams, were constructed between 1913 and 1927. At a cost of $18
million dollars, the resulting system of canals, levees, locks, and dams provided the foundation for
draining the northern and eastern parts of the Everglades, allowing the area to be opened up for
farming.
Napoleon B. Broward Drainage District, state legislature, 1917
The Napoleon B. Broward Drainage District was created by Florida’s legislature to oversee
drainage and reclamation of a half million acres in Broward County and northern Dade County.
Everglades Agricultural Area development, 1919
The Everglades Agricultural Area, a 16,000 acre area of land providing extraordinary crop yields
to farmers, was developed by William Conners. By 1920, most of the land in the area was
cultivated, with sugar cane, tomatoes, beans, peas, peppers, and potatoes the first crops to be
grown commercially. Agriculture was, however, not a booming industry. Only two of the large
canals provided satisfactory outlets from Lake Okeechobee, the others lacked the slope
necessary to significantly reduce the water level in the lake. The canals also did not provide
sufficient protection from overflow during unusual weather periods.
Okeechobee Flood Control District, state legislature, 1929
The Florida land boom collapsed in 1926, resulting in the incompletion of several drainage
projects. Severe droughts, floods, and two deadly hurricanes (killing thousands of residents) in
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1926 and 1928 forced state legislators to form the Okeechobee Flood Control District. Together
with Army Corps of Engineers, the District was authorized to conduct flood control activities, and
to issue bonds to generate funding for the completion of drainage projects.
Rivers and Harbors Act of 1930
The extensive damage produced by the two hurricanes, including the death of thousands of
people, prompted the federal government to become substantially involved in Everglades flood
control through the Army Corps of Engineers. After a personal inspection of the area by President
Hoover, the Army Corps of Engineers drafted a new plan for flood control that provided for the
construction of floodway channels, control gates, and major levees along Lake Okeechobee's
shores. The River and Harbors Act of 1930 authorized the Army Corps of Engineers to undertake
construction of the Herbert Hoover Dike system, consisting of a series of levees, gated culverts,
and locks which encompass Lake Okeechobee.
Flood Control Act of 1936
The Flood Control Act of 1936 gave additional authority to the Army Corps of Engineers to
improve, or participate in the improvement, of navigable waters or their tributaries for flood control
purposes.
Unusual weather patterns, 1931-1945
Between 1931 and 1945, unusual weather patterns continued to play a role in Everglades'
manipulation. Prolonged dry periods, including the worst drought in Florida's history, lowered
groundwater levels in the Everglades and exacerbated the threat of salt intrusion into the
municipal wells of Miami and other coastal cities. The declining water levels also resulted in the
peaty, organic soils of the Everglades drying out and shrinking at an intense rate, and the loss of
thousands of acres of land by fire. The events prompted the need for water conservation in the
area.
Army Corps of Engineers - comprehensive plan, 1947
The weather again turned in 1947 drenching the South Florida area with 100 inches of rain. Three
weeks later, two hurricanes and a tropical disturbance deposited more water, resulting in 90
percent of southeastern Florida being flooded, and damage estimates over $59 million. The
devastating series of events prompted the urgent need for action to prevent further loss of life and
damage to property by floods, and to conserve water for beneficial use during periods of
droughts. Acting on the requests of many concerned local agencies, and under authority of
various acts of Congress, and resolutions of appropriate congressional committees, the Army
Corps of Engineers orchestrated numerous public hearings to evaluate local interest and devise a
plan. Offering the best solution was a comprehensive plan for flood control and water
conservation that satisfied the major needs expressed by the various agencies, was beneficial to
the greatest number of residents and to the largest portion of the area, and was carried out by the
federal government, in cooperation with local agencies. The Army Corps' comprehensive plan
was submitted to higher authority in December, 1947. To address reoccurring problems in the
area, the first phase of the plan, known as the C&SF Project, called for flood control; water level
control; water conservation; prevention of salt water intrusion; and preservation of fish and
wildlife. Projects were primarily centered on flood protection for the agricultural development
south of Lake Okeechobee and for the highly developed urban area along the lower east coast of
the state.
Flood Control Act of 1948
Congress approved the first phase of the C&SF Project as part of the Flood Control of Act of
1948.
Central and Southern Florida Flood Control District, state legislature, 1949
The Governor of Florida approved the C&SF Project. The following year, the Florida legislature
created the Central and Southern Florida Flood Control District, predecessor to the South Florida
Water Management District, and authorized the agency to maintain structures created by the
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Army Corps of Engineers and to act as a single local agency with which the federal government
can coordinate on local matters.
Flood Control Act of 1954, 1958, 1960, 1962, 1965 and 1970
The Flood Control Act of 1954 authorized the second phase of the C&SF Project comprising the
remaining works of the original comprehensive plan. Further improvements to the project were
authorized by the Flood Control Acts of 1958, 1960, 1962 and 1965. The Flood Control Act of
1968 expanded the project to provide for increased storage and conservation of water, improved
water distribution, and increased delivery of water to the Everglades National Park. Recreation
also was added as a project purpose. Once completed, the C&SF Project resulted in a primary
flood control and water delivery system comprising over 1,000 miles of levees, 720 miles of
canals, nearly 2000 water control structures, 18 major pump stations, a 100-mile dike, and three
temporary water conservation areas.
Pumping of phosphorus-rich water into Everglades, 1979
The South Florida Water Management District temporarily stopped back-pumping phosphorusrich water from the Everglades Agricultural Area into Lake Okeechobee. Instead, the District
began pumping untreated farm runoff directly into the central Everglades. The decision resulted in
the spread of phosphorus-loving cattails across the northern Everglades.

History of Restoration Actions (1893-1991)
Below is a timeline of restoration-related events and activities prior to the establishment of a
large-scale restoration program in the South Florida Everglades:
Act to protect manatees, state legislature, 1893
The Florida legislature enacted legislation to protect manatees and prohibit them from being
killed. The legislation also created a fine of up to $500 or three months in prison for the capture or
killing of the species.
Lacey Act of 1900
The federal Lacy Act of 1900 banned the interstate shipment of any wild animals or birds killed in
violation of state laws. The law also gave the bird protection movement its first weapon against
the plume and market hunters.
Creation of Florida Audubon Society, 1901
The Florida Audubon Society was founded to the rallying cry “Save the Wild Birds of Florida.”
Bird Protection Act, state legislature, 1901
The Florida legislature passed a bird protection act prohibiting the killing, capture, or shooting of
deer, crocodile, and wild birds.
Migratory Bird Law of 1913
Congress enacted the Migratory Bird Law of 1913 to protect all game birds not permanently
within the borders of a state. The law also made illegal the importation of wild bird plumes into the
United States.
Royal Palm State Park on Paradise Key, 1915
The Florida Federation of Women’s Clubs purchased 960 acres of land to create the Royal Palm
State Park on Paradise Key. An equal amount of acreage was privately donated. The state of
Florida ceded an additional 2,080 acres to the Park in 1921.
Proposal to create an Everglades National Park, 1923
The new Director of the National Park Service, Stephen Mather, proposed that the Florida
Everglades be considered for national park status. The idea was largely ignored.
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Proposal to create a wildlife refuge and Reservation for the Seminole Indians, 1925
Minnie Moore Wilson submitted to numerous newspapers a proposal to create a wildlife refuge
and reservation for the Seminoles in the Florida Everglades.
Botanist John K. Small releases “From Eden to Sahara: Florida’s Tragedy”, 1929
Botanist John K. Small published “From Eden to Sahara: Florida’s Tragedy.” The book chronicled
the fast and furious destruction of the Everglades, giving weight to the fledging National Park
movement.
Everglades National Park Committee visits the Everglades, 1930
The Everglades National Park Committee visited the South Florida area, writing in their report to
the Interior Department that the Everglades met the standards for a national park. Members of
the Senate Public Lands Committee also toured the Everglades.
Creation of Seminole Reservation, 1930
The first state Reservation, consisting of 99,200 acres of forbidding wilderness in the Ten
Thousand Islands region of Florida, was established for the Seminole Indians.
Creation of Everglades National Park, 1934
Congress authorized the creation of the Everglades National Park with 2,164,480 acres to be
acquired through public and private donations. To make the park a reality, the state of Florida
was asked to acquire over 2 million acres through public and private donations. Several large
landowners in the Everglades met and set a minimum price for their lands of $5.00 per acre.
Big Cypress Reservation, 1934
The state of Florida set aside 104,800 acres of swamp and marsh land in south Florida for the
Seminole Indians. More than half of this land, however, was taken back by the government in
1951 for a drainage project.
State Board of Conservation, state legislature, 1945
The State Board of Conservation was created by Florida legislature. The Board was charged with
protection of the state’s marine, mineral and water resources.
Dedication of Everglades National Park, 1947
President Harry Truman dedicated 1.3 million acres for Everglades National Park. The
Everglades was the first national park to be established because of its biologic wonders.
Marjory Stoneman Douglas releases “The Everglades; River of Grass”, 1947
Marjory Stoneman Douglas published “The Everglades; River of Grass.” The book brought about
new concerns for the environment and heightened awareness of the need to conserve and
protect the Everglades.
U.S Fish and Wildlife Service leases Loxahatchee National Wildlife Refuge, 1963
The U.S Fish and Wildlife Service leased a water conservation area in the central Everglades
from the state of Florida. The area was referred to as the Loxahatchee National Wildlife Refuge.
Endangered Species listing, 1967
The U.S Fish and Wildlife Service placed the Florida panther, the snail kite, and the Cape Sable
seaside sparrow on the federal endangered species list.
Movement to preserve Big Cypress swamp, 1968
A defeated proposal to create a jetport in the Big Cypress, just west of the Everglades National
Park, galvanized the movement to preserve the unique Big Cypress swamp.
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Designation of Biscayne as a national monument, 1968
Congress designated Biscayne as a national monument, citing its “rare combination of terrestrial,
marine, and amphibious life in a tropical setting of great natural beauty.”
National Environmental Protection Act of 1969
The National Environmental Protection Act of 1969 established the U.S Environmental Protection
Agency, and also required the Army Corps of Engineers and the Central South Florida Flood
Control District to consider damage to the environment when making management decisions.
Federal Public Law 91-282 of 1970
Although Public Law 91-282 authorized appropriations for the Army Corps of Engineers to
accelerate canal construction, the legislation also ensured water requirements for the Everglades
National Park by requiring not less than 315,000 acre-feet of water be delivered annually.
Governor’s conference on Florida’s water management issues, 1971
Growing concerns for preservation of the environment and a period of extreme drought
heightened awareness of water supply and environmental problems in Florida, prompting a
Governor’s conference on Florida’s water management issues. The conference concluded that
water quality is deteriorating significantly and that water quantity was insufficient during the dry
season. The conference also produced legislative action by way of the Florida Water Resources
Act of 1972.
Environment Protection Act of 1971
Congress passed the Environmental Protection Act of 1971 allowing Florida citizens to sue the
state when environmental laws are not enforced.
Florida Water Resources Act, state legislature, 1972
Florida legislature passed the Florida Water Resources Act, creating five water management
districts with expanded responsibilities for regional water resource management and
environmental protection. The Act also established fundamental water policy for Florida,
attempting to meet human needs and sustain the natural systems.
Florida Land Conservation Act, state legislature, 1972
Florida’s legislature approved the Florida Land Conservation Act authorizing the issuance of
bonds to purchase environmentally endangered lands.
Creation of Fakahatchee Strand State Preserve, 1972
The state of Florida acquired land to create Fakahatchee Strand State Preserve, the largest,
deepest stand in the Big Cypress Swamp, and to protect its unusual collection of rare plants and
animals.
Marine Mammal Protection Act of 1972
Congress enacted the Marine Mammal Protection Act of 1972 increasing conservation and
protection efforts for Florida’s manatees.
Endangered Species Act of 1973
Congress passed the Endangered Species Act of 1973, authorizing the conservation of
ecosystems that host endangered or threatened species, as well as the conservation and
protection of endangered or threatened species themselves.
Establishment of Big Cypress National Preserve, 1974
Congress established the Big Cypress National Preserve.
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Endangered species listing, 1975
The endemic American crocodile, whose entire North American range was in and around Florida
Bay and Biscayne Bay, was placed on the federal endangered species list. At the time, the
population consisted of just 200 individuals, with only ten nesting females.
Kissimmee River Restoration Act, state legislature, 1976
Florida’s legislature authorized the Kissimmee River Restoration Act, mandating the development
of restoration measures in the Kissimmee River region.
United Nations Education, Scientific, and Cultural Organization listing, 1976
The United Nations Education, Scientific, and Cultural Organization recognized the Everglades
National Park and the Dry Tortugas as part of its international network of biosphere reserves.
Constitutional amendment, 1976
Florida voters approved a constitutional amendment giving state districts the authority to levy
property taxes.
South Florida Water Management District, state legislature, 1976
The Central and Southern Florida Flood Control District was renamed the South Florida Water
Management District, reflecting the changing scope of the district’s responsibilities.
Kissimmee River Restoration Act of 1976
Congress passed the Kissimmee River Restoration Act of 1976, authorizing a series of state and
federal initiatives to restore the integrity of the river and to retrieve some of the lost benefits that
the original pre-channelized river provided.
Florida Manatee Sanctuary Act, state legislature, 1978
The Florida legislature enacted the Florida Manatee Sanctuary Act, establishing speed limits in
waterways frequented by manatees.
Everglades designation as a World Heritage Site, 1979
The United Nations designated the Everglades as a World Heritage Site.
Establishment of Biscayne Bay National Park, 1980
Congress authorized new acquisitions of keys and reefs in Biscayne Bay, changing the national
monument’s status to a national park.
Florida Resource Rivers Act, state legislature, 1981
Florida’s legislature established the “Save Our Rivers” Program allowing water management
districts to acquire environmentally sensitive land to manage, protect and conserve the state’s
water resources. The Florida Resource Rivers Act also created the Water Management Lands
Trust Fund. Receiving revenue from the documentary stamp tax, the Department of
Environmental Protection was charged with administration of the trust fund.
Save our Everglades Program, 1983
Florida Governor Graham launched the “Save Our Everglades” Program with an executive order
calling for restoration of the Kissimmee River, Lake Okeechobee, and the Everglades. The
Program was the first attempt to address problems over the entire Everglades ecosystem, not just
parts of it. The state subsequently initiates the Kissimmee River Restoration Project.
Warren Henderson Act, state legislature, 1984
Florida’s legislature passed the Warren Henderson Act of 1984, giving authority to the
Department of Environmental Protection to protect wetlands and surface waters of the state for
public interest.
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Endangered species listing, 1984
The U.S Fish and Wildlife Services placed the wood stork on the federal endangered species list.
Everglades designation as a Wetland of International Importance, 1987
The Convention on Wetlands, an intergovernmental treaty providing the framework for national
action and international cooperation for the conservation and wise use of wetlands and their
resources, designated the Everglades as a Wetland of International Importance.
Surface Water Improvement and Management (SWIM) Act, state legislature, 1987
The Florida legislature authorized the Surface Water Improvement and Management Act of 1987,
creating the first cleanup plan for the Everglades. The act also required the five Florida water
management districts to develop SWIM plans to clean up and preserve Florida’s rivers, lakes,
estuaries, and bays.
U.S Federal Attorney sues the state of Florida, 1988
U.S. Federal Attorney, Dexter Lehtinen, sued the state of Florida to compel it to halt the flow of
phosphorus and other pollutants into the Everglades (U.S. v. South Florida Management District),
sparking widespread national attention. The lawsuit quickly became lost in a tangle of
countersuits, congressional hearings, state and local investigations, and scientific studies.
Everglades Nutrient Removal Project, 1988
The governor of Florida initiated a demonstration project for the re-routing and treatment of runoff
from the Everglades Agricultural Area on 4000 acres of state owned land. The project involved
construction of the first manmade wetland to remove phosphorus.
Judge rejects motion to dismiss, 1989
The South Florida Water Management District’s motion to dismiss U.S Federal Attorney Dexter
Lehtinen’s lawsuit was rejected.
Everglades National Park Protection and Expansion Act of 1989
Congress authorized the Army Corps of Engineers to modify the C&SF Project to improve water
deliveries to the Everglades National Park, and to the maximum extent practicable, take steps to
restore the natural hydrological conditions of the park. The Everglades National Park Protection
and Expansion Act also authorized the purchase of 107,000 acres of land to increase the flow of
water into the eastern side of the park.
Compromise to litigation, 1990
Florida Governor Martinez announced a compromise to federal litigation over nutrient pollution in
the Everglades.
Federal agencies file joint comments on Everglades SWIM plan, 1990
Federal agencies jointly filed comments on the Everglades SWIM plan.
Florida Preservation 2000 Act, state legislature, 1990
Passage of the Florida Preservation 2000 Act in state legislature established a coordinated land
acquisition program to protect the integrity of ecological systems and to provide multiple benefits,
including the preservation of fish and wildlife habitat, recreation spaces, and water recharge
areas.
Florida Keys National Marine Sanctuary and Protection Act of 1990
The Florida Keys National Marine Sanctuary and Protection Act established a 2,800 squarenautical-mile marine sanctuary and a water quality protection program for the Florida Keys.
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Florida Governor ends state opposition to federal action, 1991
Florida Governor Chiles ended the state’s opposition to federal action over nutrients in the
Everglades and agreed to settle the lawsuit within six months. Governor Chiles next appeared in
court “surrendering.” The Judge orally approved settlement.
Everglades Protection Act, state legislature, 1991
Passage of the Everglades Protection Act in state legislature provided water management
districts with clear tools for ecosystem restoration and facilitates cooperation among regional,
state, and local agencies.
Sugar Cane League’s plan to clean up phosphorus, 1991
The Sugar Cane League offered a plan to clean up phosphorus from the Everglades, and it filed a
challenge to the area’s SWIM plans.

Recent Restoration Activities (1992-present)
Below is a timeline of events establishing and implementing restoration activities in the South
Florida Everglades since 1992:
Settlement Agreement and Consent Decree, 1992
The federal government, state of Florida, and South Florida Water Management District entered
into a Settlement Agreement and Consent Decree. The Agreement established interim and longterm total phosphorus concentration limits for the Loxahatchee National Wildlife Refuge and the
Everglades National Park. It also set out in detail the steps the state of Florida must take over the
following ten years to restore and preserve water quality in the Everglades. In addition, the
Agreement called for the construction of Stormwater Treatment Areas to meet long-term
phosphorus limits and for the establishment of a regulatory program with agricultural best
management practices.
Water Resources Development Act (WRDA) of 1992
In response to the near-ecological collapse of the Everglades and the ongoing battle between
sugar farmers and environmentalists, Congress, through the Water Resources Development Act
of 1992, directed the Army Corps of Engineers to initiate a comprehensive review of the C&SF
Project, with a focus on restoring and enhancing the region’s natural systems while maintaining
other authorized project purposes. The Act authorized the Interagency South Florida Ecosystem
Restoration Task Force, and also required that local interests provide all lands, easements, and
rights-of-way; pay for the relocation of highways, highway bridges, and public utilities which may
be required for construction of project works; hold and save the United States free from damages
resulting from construction and operation of the works; maintain and operate all works after
completion; and make a cash contribution for each part of the work prior to its initiation.
Interagency Federal Task Force, 1993
The federal departments of Agriculture, Commerce, Interior, Justice, and Transportation, as well
as the Army Corps of Engineers, signed a five-year agreement establishing an Interagency
Federal Task Force. Led by the Department of Interior, the Task Force was given the
responsibility of coordinating ongoing and future Everglades restoration efforts through consistent
policies, plans, programs, and priorities.
Everglades Forever Act, state legislature, 1994
The Florida legislature enacted the Everglades Forever Act, underwriting $685 million for
construction, land acquisition, and water treatment. The Act gave the South Florida Water
Management District the power to impose taxes on sugar farmers in order to pay for the cleanup
of farm runoff. It also mandated construction of stormwater treatment areas to improve water
quality in the Everglades; it set forth preliminary water quality standards to be met by 1997; and it
authorized the District to develop and implement best management practice regulatory programs
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for treating stormwater and achieving water quality standards. The sugar industry agreed to pay
$320 million over 20 years to support restoration efforts, with taxpayers expected to pay the
remainder.
Governor’s Commission for a Sustainable Florida, 1994
Florida’s Governor established the Governor’s Commission for a Sustainable Florida by
Executive Order. The Commission was charged with developing recommendations and fostering
public support for restoring the South Florida ecosystem, while maintaining a sustainable
economy and quality communities. The Commission was admitted to an expanded Interagency
Federal Task Force in 1995, along with representatives from the state of Florida and Native
American tribes.
Everglades Nutrient Removal Project, 1995
Florida’s Everglades Nutrient Removal Project, established as a pilot stormwater treatment area
for demonstrating and refining the operation and management of constructed wetland treatment
systems, began operation. The project was quickly considered a success, removing 112,000
pounds of phosphorus in its first three years of operation.
Army Corps of Engineers Reconnaissance Study, 1995
The Army Corps of Engineers released its reconnaissance study as authorized in the Water
Resources Development Act of 1992 (C&SF Project Restudy). The study helped frame issues
and set the direction for further detailed feasibility studies. Feasibility studies were initiated
following approval of the Study Plan by Army Corps of Engineers Headquarters and the
governing board of the South Florida Water Management District. The studies further expanded
the most promising alternative restoration proposals and recommended a plan for authorization
by Congress.
Presidential Campaign, 1996
Florida was a crucial state in the federal election outcome, and the presidential campaign proved
to be a huge catalyst for Everglades restoration efforts. The Democrats focused a lot of attention
on their commitment to restoring the Everglades region. Rebutting, Republican pPresidential
nominee Bob Dole included $200 million for restoration of the Everglades and Florida Bay in the
1996 Farm Bill.
Water Resources Development Act (WRDA) of 1996
The politics of the presidential campaign dealing with the Everglades increased in momentum
leading up to the presidential election. The Water Resources Development Act of 1996 included
substantial funding to restore the Everglades, representing an ambitious turning point, and it
charged the Army Corps of Engineers to develop a comprehensive plan for restoring the
hydrology of South Florida. The Act also established a 50-percent federal cost-share for
implementing the plan, and it authorized the Army Corps of Engineers to appropriate $75 million
to begin immediate implementation of restoration projects deemed critical for restoring the South
Florida ecosystem. The Interagency Federal Task Force was also expanded to become the South
Florida Ecosystem Restoration Task Force. The Task Force, with a membership encompassing
tribal, federal, state, regional, and local governments, was charged with facilitating
implementation of the South Florida restoration effort. In this capacity, the Task Force served as
an information clearinghouse and coordinating entity that helped guide the restoration effort and
ensure fiscal accountability.
South Florida Ecosystem Restoration Task Force, 1996
To assist in restoration activities, the South Florida Ecosystem Restoration Task Force appointed
a Working Group made up of Florida-based representatives of the departments of Interior,
Commerce, Agriculture, Justice, Army, and Environmental Protection Agency. The Working
Group was charged with coordinating programs developed by the Task Force, resolving technical
issues, and implementing a wide variety of restoration programs. The Task Force also
established subgroups on science, infrastructure, management, and public information
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(composed of staff from the above departments) to assist the Working Group in making its
recommendations.
Between 1996 and 1998, subgroup and multi-agency, multidisciplinary teams in association with
the Task Force created, formulated, and evaluated a vast array of past and present restoration
proposals, feasibility studies, and individual projects, with the primary objective of determining the
ideal components of a comprehensive restoration plan. All modeling results and evaluations were
posted on the C&SF Project Restudy web site for the Task Force and general public to review
and comment. The Governor’s Commission for a Sustainable Florida synthesized and refined the
information. The result was an initial framework for organizing components and developing a
comprehensive plan for the C&SF Project Restudy.
Florida Ballot Amendments, 1996
Heavy lobbying by environmental groups resulted in three Everglades-specific amendments on
the 1996 Florida General Election ballot. The most extreme amendment would have forced
farmers to pay an additional penny per pound of sugar produced in the Everglades Agricultural
Area in order to fund an Everglades cleanup. Voters narrowly rejected this measure, but instead
approved, by a 68-percent margin, an amendment known as the "Polluter Pays" amendment
which required those in the Everglades Agricultural Area who caused water pollution to be
primarily responsible for paying the costs of cleanup. Voters also approved an amendment to
establish an Everglades Trust Fund, to be administered by the South Florida Water Management
District, to conserve and protect the Everglades. The Trust received revenue from many sources,
including Alligator Alley tolls, taxes on Everglades agricultural producers (Everglades Forever
Act), Preservation 2000 Act funds, and gifts and donations.
The sugar industry challenged the “Polluter Pays” Amendment. Following legal action, the Florida
Supreme Court determined that all polluters, but not taxpayers, must pay Everglades cleanup
costs and that the sugar industry was responsible for 100 percent of the pollution it caused.
Everglades Oversight Act, state legislature 1997
Florida legislature enacted the Everglades Oversight Act, requiring that the South Florida Water
Management District report on construction and funding issues (including the Everglades Trust
Fund), as well as plans, permits, land acquisition agreements, modifications, and the overall
status of the Everglades Forever Act. The Act also created the Joint Legislative Committee on
Everglades Oversight.
Construction of Stormwater Treatment Areas, 1997
Following completion of the construction of the first of six stormwater treatment areas and
implementation of best management practices, landowners in the Everglades Agricultural Area
reduced the amount of phosphorus leaving the basin by a long-term average of 51 percent.
President Clinton’s State of the Union Address, 1998
President Clinton’s January 27th State of the Union Address included comments on the
restoration of the Florida Everglades.
C&SF Project Restudy – final draft, 1999
The Army Corps of Engineers released the final draft of the C&SF Project Comprehensive
Restudy. The 3,500 page report on Everglades restoration called for a series of water system
improvement projects lasting more than 38 years, with an estimated cost of $7.8 billion. The
report was produced through culmination of the initial draft plan with a series of other project
elements, critical projects, water quality treatment projects, and miscellaneous modifications that
further improved performance of the plan, including a number of previously authorized or
underway projects.
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Comprehensive Everglades Restoration Plan (CERP), 1999
The C&SF Project Restudy was given the formal name of the Comprehensive Everglades
Restoration Plan (CERP).
Governor’s Commission for the Everglades, 1999
The Governor's Commission for the Everglades succeeded the Governor's Commission for a
Sustainable South Florida.
Water Resources Development Act of 1999
The Water Resources Development Act of 1999 extended the Critical Restoration Project
authority until 2003, and authorizes two pilot infrastructure projects proposed in the CERP.
President Clinton’s State of the Union Address, 2000
President Clinton’s January 19th State of the Union Address included comments on the
restoration of the Florida Everglades.
Water Resources Development Act of 2000
Congress formally approved CERP, as defined by the “Final Integrated Feasibility Report and
Programmatic Environmental Impact Statement,” in the Water Resources Development Act of
2000, and committed some $4 billion to Everglades restoration. The act also charged that CERP
construction, as well as operation and maintenance costs, be shared equally by Florida and the
federal government; authorized four pilot projects at a total cost of $69 million ($34.5 million
federal share); authorized ten construction projects and a monitoring program at a total cost of
$1.1 billion ($550.5 million federal share); and restricted modifications to the C&SF Project not to
exceed $206 million ($103 million federal share). Federal authorization for the remaining features
of CERP was to be requested in subsequent WRDA proposals.
Everglades Restoration Investment Act, state legislature, 2000
Florida’s legislature passed the Everglades Restoration Investment Act, authorizing Florida’s
matching funding commitment to CERP. The Act provides $75 million per year in appropriations
for ten years to the Save Our Everglades Trust Fund and annual earmarks of $35 million for the
Florida Forever Act. In approving CERP, Florida committed $2 billion in state resources for
Everglades restoration.
Restoring the Everglades, an American Legacy Act of 2001
Congress passed the Restoring the Everglades an American Legacy Act, authorizing and
initiating funding for the $7.8 billion CERP.
Federal-State Agreement for Everglades Restoration, 2002
President George Bush and Florida Governor Jeb Bush signed an agreement providing for
Everglades restoration at a cost of $7.8 billion to be shared between the federal and state
governments. The Agreement also committed the federal and state governments to using water
made available from the restoration plan for the restoration of the natural system.
State Legislature, 2002
The Florida legislature approved the use of bonding to generate needed revenue for land
acquisition related to the Everglades restoration program. The Legislature also approved a bill
limiting citizen standing under Florida’s National Environmental Protect Act, which was attached
to the Everglades bill. This provision placed substantial limits on which groups qualify to
challenge environmentally destructive projects.
Everglades Forever Act amendments, state legislature, 2003
Governor Jeb Bush signed Senate Bill 54A, clarifying amendments made to the Everglades
Forever Act during the Regular Session of 2003. The amendment also provided the bonding
authority for an additional $800 million for Everglades Restoration; appropriated a record $225
million to restoration efforts; removed the phrases “maximum extent practicable” and “earliest
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practicable date” from all parts of the amended Everglades Forever Act; allowed for the use of
moderating provisions in the water quality standard until 2016; required the Department of
Environmental Protection to approve revisions to the Long-Term Plan; and required that Florida
implement pre-2006 phosphorus reduction technologies as soon as possible.

Restoration Plan
The Comprehensive Everglades Restoration Plan (CERP) endeavors to restore, protect, and
preserve the South Florida ecosystem. The overarching principles that guide the plan’s
development and implementation include:
•
•
•
•
•

Meeting restoration, preservation, and protection requirements while providing for
the region’s other water-related needs;
Incorporating best-available science and independent scientific review;
Openly including and engaging stakeholders;
Ensuring full partnership with federal, tribal, state and local agencies and taking
their views into full consideration; and
Creating a flexible plan that is based on adaptive assessment and recognizing
that modifications will be made in the future based on new information

CERP outlines structural and/or operational modifications that need to be made to the original
C&SF Project in order to improve the quality of the environment; protect water quality; improve
protection of the aquifer; improve the integrity, capability, and conservation of urban and
agricultural water supplies; and improve other water-related purposes. The concept behind CERP
is to capture and store freshwater currently discharged to the ocean and use it during the dry
season to replicate natural flow (approximately 80 percent to be used for the natural system and
20 percent for agricultural and urban uses). This goal is to be achieved through the removal of
240 miles of levees and canals, and the building a network of reservoirs, underground storage
wells, and pumping stations that capture water for redistribution.
The first cost estimate of CERP is $7.8 billion. The annual operation and maintenance cost,
including adaptive assessment and monitoring, is estimated at $182 million.
Responsibilities for implementing CERP are shared between the Army Corps of Engineers and
the South Florida Water Management District. While implementation of the plan is expected to
continue through 2038, the projected half way point of CERP is 2010.
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The timeline and estimated required funding levels for CERP implementation are shown here:

Comprehensive Everglades Restoration Plan (CERP) implementation projected Federal and non-Federal funding
requirement and timeline from 1999 to 2039

Although restoration is traditionally defined as the complete recovery of a natural system to predamage conditions, complete recovery is not possible in the South Florida system. This artifact is
recognized in the CERP vision for two significant reasons:
1. There have been substantial and irreversible reductions in the spatial extent of the
wetlands system (including an approximate 50 percent reduction in the Everglades)
and in the total water storage, timing, and flow capacities of the systems, as well as
well as permanent impacts from rising sea levels, establishment of exotic plants and
animals, subsidence, and losses of organic soils.
2. There is a significant lack of pre-drainage quantitative, qualitative, and ecological
data available to contrast and compare efforts.
Hence, CERP’s overall objective is to create a “new” Everglades, one that will be different from
previous systems, and one that will be substantially healthier than the current system.
The restoration effort aims to restore a sustainable ecosystem that preserves the valued
properties of South Florida’s natural systems and supports productive agriculture-, fishery-,
tourist-based economics, and a high quality of urban life. The basic premise is that better water
management will provide sustainability across both human and natural systems. Therefore, the
working hypothesis is that hydrologic restoration is the prerequisite to ecosystem restoration.
The goals of CERP are to:
•

•

Enhance ecologic values through improving the total spatial extent of natural
areas; improving habitat and functional quality; and improving native plant and
animal species abundance and diversity.
Enhance economic values and social well being through increasing availability of
fresh water (agricultural/municipal and industrial); reducing flood damage
(agricultural/urban); providing recreational and navigation opportunities; and
protecting cultural and archeological resources and values.
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Key Players
Federal
U.S Army Corps of Engineers
U.S Fish and Wildlife Service
U.S Geological Survey
National Park Service
Bureau of Indian Affairs
National Oceanic and Atmospheric Administration
Florida Keys National Marine Sanctuary
National Ocean Service, NOAA
Office of Oceanic and Atmospheric Research, NOAA
Natural Resource Conservation Service, Department of Agriculture
Agriculture Research Center, Department of Agriculture
Tribal
Miccosukee Tribe of Indians of Florida
Seminole Tribe of Florida
State of Florida
South Florida Water Management District
Department of Agriculture and Consumer Service
Department of Community Affairs
Department of Environmental Protection
Department of Transportation
Fish and Wildlife Conservation Commission
Local counties
Broward
Charlotte
Collier
Glades
Hendry
Highlands
Lee
Martin
Miami-Dade
Monroe
Okeechobee
Orange
Osceola
Palm Beach
Polk
St. Lucie
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Funding
State funding 1983 - 2002
Department

19831993

19941995

19951996

19961997

19971998

19981999

19992000

20002001

20012002

Agriculture & Consumer
Services

-

-

-

-

4,930

5,174

6,174

24,700

8,445

Community Affairs

-

-

-

-

35,240 37,129 27,248 31,830

9,800

Environmental Protection

-

-

-

-

62,530 68,500 154,648 225,042 163,035

Game & Fresh Water Fish
Commission

-

-

-

-

9,470

9,470

9,800

17,586 20,092

Transportation

-

-

-

-

9,730

43,535

3,456

16,104

4,931

South Florida Water
Management District

130,990 150,300 170,000 242,000 324,900 265,600 348,129 301,647 502,023

TOTAL

236,020 162,300 199,200 276,600 446,800 429,408 549,455 616,909 708,326

Federal funding 1993 - 2002
1993
Dept. of
4,714
Agriculture
- ARS
2,814
- NRCS 1,900
Army Corp
21,453
of
Engineers
NOAA 10,947
Dept. of
38,400
Interior
- Bureau of
Indian
Affairs
- FWS
8,242
- NPS
28,158
- USGS 2,000
SFER Task
Force
EPA
4,769
TOTAL 80,283

1994

1995

1996

1997

1998

1999

2000

2001

2002

4,933

4,992

5,481

5,560

6,799

9,133

10,604

9,490

10,143

3,033
1,900

2,092
2,900

2,046
3,435

2,025
3,535

3,264
3,535

4,045
5,088

4,148
6,456

4,193
5,297

4,846
5,297

37,976 30,620 34,048 38,642

60,332

47,749

116,277

120,419

138,872

12,051 14,283 14,049 17,633

18,373

16,307

18,421

4,264

4,065

33,237 54,244 40,878 57,724

148,363

144,333

144,521

50,194

80,680

399

397

397

396

396

15,936
123,427
8,601

8,271
127,063
8,602

14,151
120,613
8,560

11,627
29,645
8,553

11,851
59,743
8,690

400

399

399

399

9,626 9,166 7,563 7,486
21,211 37,725 22,262 41,238
2,000 6,954 10,654 8,601
-

-

-

-

5,803 7,166 7,645 8,131
94,000 111,305 102,101 127,690

-

-

-

1,316

1,325

8,684
242,551

6,165
223,687

4,696
294,519

4,582
192,846

4,169
241,808

Achieving Progress
The ultimate success of CERP will be a reflection of its implementation over more than 30 years.
Successful implementation will require a well-coordinated strategy that recognizes, first and
foremost, that ecosystem restoration is the overarching objective. CERP will begin to reverse, in a
relatively short time, the pattern of ecological degradation that has been occurring in the natural
system for many decades.
Implementation also will be guided by a set of principles:
•
•
•
•
•

Utilization of interdisciplinary and interagency teams
Incorporation of outreach and public involvement
Maintenance of regional system focus
Integration with ongoing and future projects
Integrated contingency planning
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•
•
•
•
•

Consideration of water quality needs
Plan evaluation through adaptive assessment
Addressing of uncertainties
Assurances to water users
Development and refinement of models and tools

Provisions for operation, maintenance, repair, replacement, and rehabilitation are key
components of CERP. CERP provides annual operation and maintenance cost estimates for the
entire duration of the restoration effort.
Adaptive assessment is a process for evaluating how well the phases of CERP achieve their
expected objectives. These evaluations form the foundation by which future phases of the plan
can be refined. An extensive Adaptive Assessment Program forms an integral component of
CERP and includes system-wide comprehensive and integrated monitoring. The outcome of
which will ultimately be utilized to support CERP’s goals and objectives.
The Adaptive Assessment Program includes continued system-wide evaluation and analysis,
among other planning activities. The monitoring program has a dual focus on the biological and
hydrological restoration objectives in the urban and rural regions and includes hydrologic
monitoring, water quality monitoring, and physical process monitoring.

Schematic flow chart of the adaptive assessment process and how it is anticipated to function
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Florida Everglades Links
Official website of the Comprehensive Everglades Restoration Plan
www.evergladesplan.org
South Florida Ecosystem Task Force
http://www.sfrestore.org/
South Florida Water Management District
http://www.sfwmd.gov/
Everglades Digital Library
http://www.gatewaycoalition.org/ever_infor/library/index.html
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Appendix F
Great Lakes
Case History
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Restoring and Protecting the Great Lakes
About the Ecosystem
The five North American Great Lakes form the world’s largest storehouse of surface freshwater.
The 64 quadrillion gallons of freshwater in the lakes represent 20 percent of the world’s and 95
percent of our nation’s total supply. The 10,900-mile Great Lakes coastline is our nation’s longest,
and there watershed drains 200,000 square miles of land. The Great Lakes basin’s incredible
richness and diversity of species stem from a huge latitudinal and longitudinal reach, spreading
850 miles across several major North American ecoregions.
The Great Lakes watershed includes eight U.S. states – Illinois, Indiana, Michigan, Minnesota,
New York, Ohio, Pennsylvania, and Wisconsin – and two Canadian provinces - Ontario and
Quebec. The watershed is home to 34 million U.S. and Canadian residents, which is one-tenth of
the U.S. and one-quarter of the Canadian populations. The lakes are nationally and
internationally important for drinking water, power production, industrial use, irrigation,
commercial and recreational fisheries, navigation and commerce.
The Great Lakes and the life they support are of global significance. The basin's sand dunes,
coastal wetlands, 30,000 islands, rocky shorelines, prairies, savannas, forests, fens, and other
landscape features are globally unique and support a wide variety of species, including some
endemics. The basin’s waterways, wetlands, and islands support over 180 species of indigenous
fish and provide habitat for many species, including 171 globally imperiled or rare species.

Ecosystem Problems
Invasive species, pollution, habitat degradation, overfishing, hydrologic alteration, resource
extraction and development, and competing demands for water uses have seriously impacted the
Great Lakes.
Major problems in the region include:
•

•
•
•

Invasive species threaten the region's rare and endangered native species. Over 145
non-native aquatic species have colonized in the Great Lakes since the 1800s.
Commercial ships are the leading pathway for aquatic species introductions into the
Great Lakes, but there are many others, including recreational boating, the bait trade,
aquaculture, and importations of live food and aquarium plants and animals. Terrestrial
invaders also threaten the region’s forests and wetlands. New species significantly
change conditions for and interactions between existing species, creating ecosystems
that are unstable and unpredictable.
Industrial and municipal discharges, combined sewer overflows, and urban and
agricultural non-point source runoff have seriously reduced water quality in the basin and
resulted in the accumulation of contaminants in lake sediments.
Human development has resulted in the loss and fragmentation of wetlands, coastal
marshes, dune communities, and many unique Great Lakes habitats and species.
Urban, industrial, and agricultural development, invasive species, and over-fishing have
damaged native fish and wildlife and their associated habitats within the Great Lakes
basin over the last two hundred years. Lake trout populations collapsed in the mid-1950s
with the explosion of the sea lamprey, which prey on large fish throughout the lakes. Lake
sturgeon populations are steadily declining. Over-fishing and an exotic perch threaten the
native perch populations.
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•

Great Lakes water levels are currently slightly below their long-term average. The low
water levels limit navigation and recreational boating, with some recreational harbors
rendered unusable. Other water quantity issues include impacts from fluctuating water
levels, dredging, winter navigation, dams, and engineered structures, and changes in
water quality. Global warming is predicted to further decrease water levels due to
increased evaporation, and current lowered levels may even be an early symptom.

Ecosystem Users
Residents
The Great Lakes region is home to 34 million U.S. and Canadian residents and an extensive
number of Indian reservations exist in each state and province. The region is characterized by
large industrial cities and great expanses of rural farm land. The area’s major cities in the region
include Chicago, Detroit, Cleveland, Buffalo, Toledo, Milwaukee, Duluth, and Minneapolis.
Industry
The Great Lakes basin is the center of the U.S. and Canadian paper, steel, and automobile
industries. The iron ore industry is also a major industrial component, particularly along the south
shore of Lake Michigan, at Detroit, the south shore of Lake Erie, and in Canada at Sault Ste.
Marie, Hamilton, and Nanticoke. The pulp and paper industry makes use of the basin’s abundant
timber and water resources, and is concentrated around the Lake Superior shore, the Fox River
in Wisconsin, and along the Welland Canal in Ontario. The basin is also one of the world’s major
chemical producing centers, as well as a major agricultural provider.
Commercial navigation
The Great Lakes/St. Lawrence Seaway stretches 2,300 miles from the Gulf of St. Lawrence in the
Atlantic Ocean to the Port of Duluth in Lake Superior. It is an intermodal transportation system
linking the American heartland to markets throughout the world. The completion of the St.
Lawrence Seaway in 1959 allowed sea-going and Canadian laker vessels up to 740 feet in length
and 78 feet wide to navigate the entire system. The larger U.S. flag “lakers” (1,000 feet in length)
operate exclusively in the upper four Great Lakes, carrying dry bulk cargo such as iron ore, coal,
and limestone. Sea-going vessels often transport steel into the Great Lakes region and grain out
of the system. Total annual shipping on the Great Lakes exceeds 180 million tons annually, over
half of which goes through the Soo Locks.
Recreation
Recreational resources and activities are available in the Great Lakes in all four seasons and
support a multi-billion-dollar industry. These activities include fishing, boating, skiing, camping,
and tourism. Niagara Falls is the region’s most popular tourist destination.
Fisheries
The fishery of the Great Lakes is valued at $4 billion per year. The lakes are primarily “put and
take,” with annual stocking of non self-sustaining Pacific salmon. In the United States, the
commercial fishery is based on lake whitefish, smelt, bloater chubs and perch, and on alewife for
animal feed.
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Ecosystem Map

Map of the Great Lakes basin (source: U.S. EPA, GLNPO)

Ecosystem Alteration
Below is a timeline of major events and legislative actions that have contributed to the large-scale
alteration of the Great Lakes:
Connecting channels, 1820s
As cities begin to spring up at the mouths of rivers, canals were cut to provide cheap water-based
transportation throughout the region.
Commercial fishing, 1820s-1890s
Commercial fishing began on the lakes, increasing until its peak in the late 1800s. Records show
that approximately 147 million pounds of fish were commercially harvested in 1889 and 1899.
Federal harbor improvements, 1824
The first federal harbor improvement on the lakes began at Erie, Pennsylvania. Federal
appropriations for harbor improvements in the region continued almost every year until 1839.
Erie Canal, 1825
The State of New York completed the Erie Canal, providing a waterway between Buffalo on Lake
Erie and Albany on the Hudson River. The canal became an important factor in the settlement
and growth of the Great Lakes region.
Federal internal improvements, 1825-1829
As a result of policies by President John Quincy Adams, numerous harbors on Lakes Erie and
Ontario were improved.
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Oswego Canal, 1828
The State of New York completed the Oswego canal, providing a waterway been Lakes Ontario
and the Erie Canal.
Welland Canal, 1829
Canadian interests finished the Welland Canal, providing a navigable waterway between Lakes
Erie and Ontario.
Commercial logging, 1830s
To support the growing cities, commercial logging began in Canada. Within a few years, the
industry spread to Michigan, Minnesota, and Wisconsin. The early loggers initially harvested the
basin’s virgin white pines. After exhausting the pines, they turned their attention to other species,
such as maples, oaks, and walnuts. The clearing induces massive stress on the Great Lakes
ecosystem. Not only were forest systems eliminated, but trees were floated down the closest
streams to get them to the lakes. This process removed riparian vegetation, destroyed stream
banks, and disrupted the stream bottoms, in turn destroying fish-spawning habitats.
Ohio Canal, 1832
The State of Ohio completed the Ohio Canal connecting Cleveland Harbor on Lake Erie with
Portsmouth on the Ohio River, opening up the vast agricultural area of the Midwest to navigation,
and stimulating the expansion of lake commerce.
Illinois River-Lake Michigan Canal, 1848
The State of Michigan completed the Illinois River-Lake Michigan Canal, providing a waterway
between Chicago Harbor on Lake Michigan and the Mississippi River.
Agriculture, 1850s
By the mid-1800s, all land available for agriculture in the basin had been cleared and settled,
resulting in the destruction of habitat, particularly wetlands.
Welland Canal, 1850
The Canadian government completed the second Welland Canal. The canal had nine feet of
water on lock sills but was soon deepened to ten feet, sparking a transportation boom on the
lakes.
Rivers and Harbors Act of 1852
The Rivers and Harbors Act of 1852 appropriated more than $2 million for over 100 river and
harbor projects, including a number of new harbors in the Great Lakes and $20,000 to initiate a
project at the St. Clair Flats.
Cholera epidemic, 1854
A cholera epidemic caused by increasing amounts of untreated human sewage entering the
drinking water killed five percent of Chicago’s population.
Sault Ste. Marie Canal, 1855
The State of Michigan completed a canal at Sault Ste. Marie, providing a waterway to lake
vessels moving between Lakes Huron and Superior.
Contaminated drinking water, 1870s-1890s
Water used for drinking in many of the Great Lakes cities was so contaminated it became
undrinkable. Steam-driven pumps were installed to bring water from intake pipes beyond the
reach of the cities’ waste discharges.
St. Clair Flats, 1870
The federal government completed work on a project providing a 15-foot deep, 300-foot wide
channel over the St. Clair Flats.
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Federal lock at Sault Ste. Marie, 1881
A federal lock, the Weitzel, opened at Sault Ste. Marie. The lock was 515-feet long, 80-feet wide,
and had 17 feet of water over its sills.
St. Clair Flats, 1883
The second federal channel was completed at the St. Clair Flats.
600-foot lakers, 1883
The first 600-foot laker vessels appeared on the lakes, significantly increasing lake tonnage.
Atlantic salmon, 1896
The last Atlantic salmon were reported in Lake Ontario.
Industrial and Human Expansion, 1890s-1950s
The wastes generated by the growth of human population in the region, and the resulting
economic activities, placed a major system-wide stress on the Great Lakes basin.
Typhoid epidemic, 1891
A typhoid epidemic in Chicago, caused by contaminated drinking water, led to a move to deepen
the canal in order to carry wastes away from the drinking water intake.
Connecting channels, 1892
The federal government deepened the St. Clair Flats to 20 feet. Work also began on deepening
eight additional sections of the connecting channels between Lake Superior and Lake Huron and
between Lake Huron and Lake Erie to 20 feet.
Sault Ste. Marie, 1896
The federal government completed a second lock at Sault Ste. Marie. The Poe Lock was 800 feet
long, 100 feet wide, and had 21 feet of water over its sills.
Connecting channels, 1897
The federal government finished deepening connecting channels to 20 feet based on depths at
mean level of Lake Erie in 1877. Because of low lake levels, actual depths ranged between 17
and 19 feet.
Manufacturing, 1900s
As the cities grew, manufacturing became an increasingly important economic force in the basin.
Iron and steel manufacturing made efficient use of iron ore from Minnesota, limestone from
quarries throughout the basin, and coal from the nearby Appalachian plateau. All of the industries
were facilitated by the cheap transportation of large quantities of material by water.
Chicago Ship and Sanitary Canal, 1900
The Chicago Diversion was enlarged and renamed the Chicago Sanitary and Ship Canal. The
canal was deepened to the point that it reversed flow of the Chicago River from Lake Michigan,
and water poured out of the lake to reach the Des Plaines, Illinois, and Mississippi rivers, and
eventually the Gulf of Mexico. The canal allowed more ship traffic, and it flushed Chicago’s
sewage down the river and away from Lake Michigan – Chicago’s source of drinking water. The
enlargement also led to a long-running dispute over how much water should flow through the
canal.
Livingston Channel and Davis Lock, 1907
Congress authorized the Livingston Channel – a 12-mile second channel, 300 feet wide and 22
feet deep - on the lower reaches of the Detroit River. Congress also authorized construction of a
third lock – the David Lock – at Sault Ste. Marie.
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Sabin Lock, 1912
Congress authorized funds for a fourth lock at Sault Ste. Marie. The Lock, called the Sabin Lock,
was 1,350 feet long, 80 feet wide, and is 24.5 feet deep at the miter sills. The lock was completed
in 1919.
Connecting channels, 1915
The federal government completed work to deepen the Detroit River portion of the Lake ErieLake Huron connecting channels to a depth of 22 to 23 feet.
PCBs, 1920s
PCBs were developed and put into service as liquid insulators and heat-transfer fluids by many
industries throughout the region. Decades later, they were found to be hazardous, widely
distributed in the environment, and building up in the food chain.
Chicago Diversion, 1925-1980
The U.S. Government challenged the right of Chicago to divert Lake Michigan water without
consulting its neighbors. The other Great Lake states, with support from Canada, alleged
potential economic losses in a series of subsequent lawsuits. The suits led to U.S. Supreme
Court decrees in 1930 and 1967, with an amendment in 1980. The court allowed the diversion to
continue, but cut its flow from a high of 280 cubic metres per second down to 90.
Connecting channels, 1930
The Depression motivated Congress to authorize the deepening of downbound sections of the
lakes’ connecting channels to 24 feet.
Invasive species, 1930s-1950s
Connecting channels resulted in the introduction of many invasive species into the Great Lakes,
including the sea lampreys, alewives, and smelt. The species decimated native fish populations,
outcompeting them for habitat, food and other resources, and permanently changing the
dynamics of the lakes’ ecology. The sea lamprey in particular moved into Lakes Huron, Michigan,
and Superior, devastating commercial fisheries, particularly for Lake Trout.
Welland Canal, 1932
The Canadian government completed work on the fourth Welland Canal, capable of
accommodating vessels 600 feet long.
Industrial boom, 1940s-1970s
The industrial boom created by production for the Second World War set the scene for largescale industrialization in the Great Lakes. Demands for chemicals, rubber, steel, nuclear
weapons, pesticides, and other materials in support of the Allied effort in the Second World War
led to a major industrial expansion. This period marked the start of large-scale chemical and
heavy metal discharges to the lakes. The heaviest pollution discharges occurred in the 1960s and
1970s.
MacArthur Lock, 1942
Congress authorized construction of the MacArthur Lock, a new lock to replace the Weitzel Lock
at Sault Ste. Marie. The lock, 800 feet long, 80 feet wide and 30 feet deep was opened the
following year.
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Duck kills, 1948
Oil and chemical pollution caused massive duck kills on the Detroit River, sparking major public
outcry.
Commercial fishing, 1950s
The region’s commercial fishery declined in response to human-induced pressures such as
introductions of exotic species, overfishing, the loss of habitat, and pollution.
Agriculture, 1950s
Farming became much more intensive in the Great Lakes basin, leading to extensive use of
fertilizers, pesticides and other chemicals. Also of concern was the management of large
amounts of animal wastes.
Reproductive failures in wildlife, 1950s
Starting in the mid-1950s, scientists noted reproductive failures in fish-eating birds, including the
almost total reproductive failure of some species, such as double-crested cormorants, bald
eagles, and herring gulls in Lake Ontario. The failure was attributed to toxic chemicals including
the widely used insecticide DDT.
St. Lawrence Seaway, 1952
The United States and Canada signed an agreement to start the St. Lawrence Seaway project,
which opened up the lakes to ocean ships.
St. Lawrence Seaway Act of 1954
Congress enacted the St. Lawrence Seaway Act authorizing the United States to participate with
Canada in construction of the St. Lawrence Seaway.
Connecting channels, 1956
Congress authorized and provided funds to improve the connecting channels and harbors above
Niagara Falls in order to allow for vessels with a 27-foot draft.
St. Lawrence Seaway, 1959
The United States and Canada completed work and began operation of the St. Lawrence
Seaway. With its deep, wide canals, the Seaway allowed ocean-going freighters access to the
lakes. It also allowed the more widespread introduction of non-native species, particularly those
transported in the foreign ballast water of ships.
DDT, 1959
DDT was detected in the Lake Erie ecosystem.
Nutrient pollution, 1960s
Nutrient pollution (primarily phosphorus) caused eutrophication and severe degradation in the
lower Great Lakes and many embayments of the upper Great Lakes. Enormous algal blooms
became a frequent occurrence. Decomposition of algae resulted in anoxia (lack of oxygen), and
distasteful odors and flavors in drinking water. Non-native forage fish overpopulated and died in
large numbers; industrial harbor areas became nearly devoid of aquatic life.
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Lake Erie “dying”, 1960s
The “dying” of Lake Erie became one of the biggest environmental stories in North America. The
lake was found to be over fertilized by phosphorus, particularly from sewage and detergents. This
caused excessive growth of algae, the death of which sucked oxygen out of the water, killing life
in certain parts of the lake. At one point, this process choked off oxygen to 65 percent of the
lake’s bottom.
Mink breeders, 1965
Mink breeders in Michigan discovered reproductive failures in animals fed Great Lakes fish,
leading to concerns that chemicals dumped in the environment entered the food chain and
returned to harm humans.
Poe Lock, 1968
A new Poe Lock, 1,200-feet long, 100-feet wide, and 32 feet deep, opened to traffic at Sault Ste.
Marie.
Cuyahoga River, 1969
The Cuyahoga River, a major tributary of Lake Erie running through industrialized Cleveland,
caught on fire due to the accumulation of flammable contaminants floating on the water surface.
The fire revealed the seriousness of pollution problems in the Great Lakes.
Love Canal, 1970s
Chemicals leaking from Love Canal near Buffalo, and other toxic waste dumps along the Niagara
River triggered fears for drinking water safety.
Persistent toxic substances, 1970s
Declines in the populations of bald eagles and cormorants, first noted in the 1950s, as well as
deformities off tern chicks and other waterfowl frequently cited during the late 1960s and early
1970s, were linked to the widespread occurrence of persistent toxic substances. Researchers
also found deformities such as crossed bills, club feet and missing eyes in Great Lakes birds that
consume large amounts of fish.
Mercury found in fish, 1970
Dangerous levels of mercury, a heavy metal that can cause nerve damage, were found in fish in
parts of Lake Ontario, leading to some fish consumption bans and an awakening with the basin to
the dangers of pollution in the food chain.
Fish consumption warnings, 1971
Fish consumption warnings were issued for Lake Michigan trout because of PCBs in the fish.
Love Canal, 1976
Chemicals seeped from an old toxic waste dump in Niagara Falls, NY, into neighborhood
basements, and bubbled up onto the ground beside an elementary school. The chemicals also
drained into the Niagara River and thus into Lake Ontario. In subsequent years, millions of people
downstream feared for the safety of their drinking water because of concerns about chemicals
leaking from the Love Canal and more than 150 other chemical dumps along the Niagara River.
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Love Canal, 1978
A series of media stories pointed to a health emergency around the Love Canal, causing state
and federal health and environment agencies to fence off the canal itself and begin testing air and
water samples. New York declared a State of Emergency, closed the school and evacuated
pregnant women and infants. President Jimmy Carter declared it a federal disaster area, the first
time in the U.S.’s history that a federal disaster had been caused by human activities. The
governments evacuated 255 families in what was called the “inner ring” of homes nearest the
canal. When dioxin, a highly dangerous substance, was found in the Love Canal wastes, more
homes were evacuated.
Dioxin found in herring gull eggs, 1980
A federal government scientist announced that the highly toxic dioxin had been found in Lake
Ontario herring gull eggs, raising fears that it was in the drinking water.
Dry cleaning fluid, 1985
The discovery of a “blob” of perchloroethylene (dry cleaning fluid) on the bottom of the St. Clair
River, as result of spill from the Dow Chemical Canada Inc. plant, raised fears of toxic chemicals
in that region.
Chemical wastes, 1985
Scientists calculated that more than 3,000 tonnes a year of chemical wastes flowed down the
Niagara River every year.
Mississippi River, 1988
A severe drought affected the Midwest, and the Mississippi River droped to its lowest levels on
record. The Illinois governor called for the Chicago diversion to be further opened to draw more
Great Lakes water on an emergency basis. This call provoked strong opposition around the
lakes.
Zebra mussels, 1988
The zebra mussel, an exotic invasive species that likely arrived in the ballast water of an oceangoing ship, was discovered in the Great Lakes.
Great Lakes fish health risk, 1990s
Studies indicated that consumption of Great Lakes fish still posed health risks for certain groups,
including subsistence anglers (such as urban poor and Native Americans), pregnant women, and
infants of nursing mothers.
Phosphorus levels, 1990s
Increased phosphorus levels in Lake Erie and a decline in dissolved oxygen levels created one of
the largest areas of low oxygen or "dead zones" ever recorded.
Urban sprawl, 1990s
An expanding population led to urban sprawl and the removal of more of the region’s natural
habitat. The sprawl also increased levels of point and non-point source runoff into the lakes.
Cryptosporidium, 1993
Flooding introduced cryptosporidium, a protozoan parasite, into the drinking water system of
Milwaukee. The outbreak affected about 400,000, hospitalized 4,000, and killed 111.
Water Resources Development Act of 1999
The Water Resources Development Act of 1999 authorized a Great Lakes navigation study. The
goal of the study, to be conducted by the Army Corps of Engineers, was to review navigation
improvements on the Great Lakes, such as harbors, connecting channels, locks, etc, and make
recommendations to Congress for the maintenance and improvement of these features.
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Water levels, 2001
Water levels in Lakes Huron, Michigan, St. Clair and Erie reached their lowest levels since the
mid-1960s.
Wetlands ruling, 2002
The U.S. Supreme Court ruled that the federal government cannot regulate “isolated” wetlands
under the Clean Water Act, leaving a significant portion of the nation’s wetlands unregulated.
The court’s ruling made it unclear how much of the nation’s wetlands were now under the states’
purview, and how much regulatory authority was maintained by the Army Corps of Engineers and
the U.S. Environmental Protection Agency.

History of Restoration Actions (1905-2003)
Below is a timeline of restoration-related events and activities prior to the establishment of largescale restoration programs in the Great Lakes:
International Waterways Commission, 1905
The United States and Canada formed an International Waterways Commission to advise the
governments on water levels and flows in the Great Lakes. The Commission functioned from
1905-1913, with some work continuing to 1919. It recommended a treaty on waters and the
creation of a permanent body.
Boundary Waters Treaty of 1909
The United States and the United Kingdom (on behalf of Canada) signed the Boundary Waters
Treaty to help resolve disputes and to prevent future ones, primarily those concerning water
quantity and water quality along the boundary between the two countries.
International Joint Commission, 1909
The United States and Canada established a six-member International Joint Commission, with
three members each appointed by the U.S. president and Canada’s prime minister. The
Commission was given responsibility for regulating flows on the St. Marys and the St. Lawrence
Rivers. It was also given authority to intervene in dispute resolution, and to conduct studies
whenever the interests of the other federal government in Great Lakes waters was affected.
International Joint Commission report, 1918
The first International Joint Commission report spoke of chaotic, perilous and disgraceful water
pollution in parts of the Great Lakes.
United States Supreme Court, 1930s
The United States Supreme Court set limits on how much water can be drained out of Lake
Michigan through the Chicago Diversion. The judges also imposed water conservation measures
on the Chicago region, including closed loop industrial processes which re-use water once it is
withdrawn, and they required meters for all water users.
International Joint Commission, 1946
The United States and Canada asked the International Joint Commission to investigate pollution
on St. Clair River, Lake St. Clair, and the Detroit River. The request was later extended to include
the St. Marys River.
International Joint Commission Report, 1950
The International Joint Commission released a report on the Pollution of Boundary Water citing
major concern over the amount of bacteria plus phenols, oil, iron, phosphorus, chloride and
discoloration in the Niagara River. The report recognized that sewage treatment had not kept up
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with population growth. The report also fiound injury to health and property from municipal and
industrial wastes.
St. Lawrence Seaway Development Corporation, 1954
A wholly-owned government corporation, the St. Lawrence Seaway Development Corporation,
was created by statute to construct, operate, and maintain the part of the St. Lawrence Seaway
between the Port of Montreal and Lake Erie within the territorial limits of the United States.
Convention on Great Lakes Fisheries, 1954
The Convention on Great Lakes Fisheries created the Great Lakes Fishery Commission to
facilitate coordinated, binational fisheries management. The bilateral Agreement affirmed the
need for the two nations to collaborate on the protection and the perpetuation of the Great Lakes'
fisheries resources.
Great Lakes Fishery Act of 1956
The Great Lakes Fishery Act of 1956 authorized the Secretary of the Interior to act for and on
behalf of, the United States in the exercise of the powers granted by the 1954 Convention on
Great Lakes Fisheries. The Act set forth the procedures for carrying out programs under the
Convention, including appointment and compensation of commissioners and an advisory
committee; acquisition of real property; construction, operation and maintenance of sea lamprey
control works; and coordination and consultation with states and other federal agencies.
Federal Water Pollution Control Act Amendments, 1961
Amendments to the Federal Water Pollution Control Act in 1961 required federal agencies to
consider during the planning for any reservoir storage to regulate streamflow for the purpose of
water quality control. The Act also gave authority to the Secretary of Health, Education, and
Welfare to undertake research programs related to determining effects of pollutants and
treatment methods and to assess water quality in the Great Lakes.
International Joint Commission, 1964
The United States and Canada asked the International Joint Commission to investigate the
deteriorating state of Lakes Erie, Ontario, and the international section of the St. Lawrence River.
The following year, the Commission recommended action to reduce phosphorus and control
eutrophication, in part by improving sewage treatment.
Lake Michigan Diversion Supreme Court Consent Decree, 1967
Following decades of negotiations, the eight Great Lakes states enter into a Consent Decree
regulating the diversion of Great Lakes water into the Chicago River. The decree stated that the
State of Illinois may not divert more than 3,200 cubic feet per second from Lake Michigan for
navigation, domestic or sanitary uses. The consent decree was modified in 1980 to allow Illinois
to extend domestic use of the water to additional communities and to provide additional guidance
on the parameters of the measurement of the diversion.
Federal Water Pollution Control Act Amendments, 1970
Further amendments to the Federal Water Pollution Control Act in 1970 required that
performance standards be developed for marine sanitation devices, and it authorized
demonstration projects to control acid or other mine water pollution and to control water pollution
within the watersheds of the Great Lakes. The amendments also described the responsibility of
federal agencies to ensure that federal facilities were operated in compliance with applicable
water quality standards
Great Lakes Water Quality Agreement, 1972
The United States and Canada signed the first Great Lakes Water Quality Agreement detailing
objectives for restoring and maintaining the chemical, physical, and biological integrity of the
Great Lakes Basin. The Agreement called for joint initiatives in research, pollution control,
problem identification, and monitoring.
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Coastal Zone Management Act of 1972
The Coastal Zone Management Act of 1972 authorized NOAA’s Office of Ocean and Coastal
Resource Management to administer a Coastal Zone Management Program. The program
advanced national coastal management objectives by maintaining and strengthening state and
territorial coastal management capabilities. It also supported states through financial assistance,
mediation, technical services and information, and participation in priority state, regional, and
local forums.
Clean Water Act, 1972 and 1987
Based on the Federal Water Pollution Control Act of 1948, the Clean Water Act was substantially
amended in 1972 and 1978. The 1972 amendments enacted national water quality and waste
discharge standards calling for waters to be suitable for swimming and fishing; addressed
pollution control problems on the Great Lakes; put an end to the discharge of pollutants into
waterways; and provided financial assistance for construction of local waste treatment plants. The
1987 amendments provided for nonpoint source pollution management.
Endangered Species Act of 1973
The Endangered Species Act of 1973 considerably strengthened provisions from previous
endangered species legislation. The Act provided for the listing and protection of endangered and
threatened species and required all federal agencies to undertake programs for the conservation
of endangered and threatened species. The Act also prohibited federal agencies from
authorizing, funding, or carrying out any action that would jeopardize a listed species or destroy
or modify its critical habitat.
PCBs, 1977
The U.S. Environmental Protection Agency restricted use and manufacture of PCBs.
Great Lakes Water Quality Agreement, 1978
The United States and Canada signed the second Great Lakes Water Quality Agreement
introducing the “ecosystem approach” and “mass balance” conceptd to Great Lakes
management, and calling for virtual elimination of persistent toxic substances from Great Lakes
basin.
Air Pollution Memorandum of Intent, 1980
The United States and Canada signed a memorandum of intent to curb acid rain and other air
pollution problems, but it would take most of the decade to reach a formal agreement.
Comprehensive Environmental Response, Compensation and Liability Act of 1980
Congress authorized the Comprehensive Environmental Response, Compensation and Liability
Act of 1980 - the Superfund law - creating a fund to clean up abandoned toxic waste sites,
including some on the border with Canada.
Areas of Concern, 1982
The International Joint Commission identified 39 contaminated Areas of Concern around the
Great Lakes where environmental agency guidelines are being exceeded. The list was expanded
to 42 in 1985.
National Dioxin Study, 1983
Responding to public concern over dioxin contamination at Times Beach, Love Canal,
Jacksonville and other sites, Congress directed the U.S. Environmental Protection Agency to
conduct a National Dioxin Study to determine the extent of contamination nationwide.
Niagara River Report, 1984
The United States and Canada released the most comprehensive report yet on the state of the
Niagara Rive,r listing 261 chemicals of concern in the river, its bottom mud, and wildlife.
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Remedial Action Plans, 1985
Eight Great Lakes states developed remedial action plans to address environmental damage in
the International Joint Commission-designated "Areas of Concern”
Great Lakes Charter of 1985
The eight Great Lakes states and Ontario and Quebec signed a good faith agreement through
which the Great Lakes states and provinces cooperatively made decisions about managing the
waters of the Great Lakes. The purpose of the Charter was to conserve the levels and flows of
the lakes, their tributaries, and connecting waters; protect and conserve the Great Lakes
ecosystem’s environmental balance; and protect and secure present and future investments and
development within the region.
Water Resources Development Act of 1986
The Water Resources Development Act of 1986 required that all eight Great Lakes governors
approve any proposed diversion of U.S. water from the Great Lakes basin, whether to a domestic
or foreign recipient, before it may proceed.
Great Lakes Toxic Substances Control Agreement, 1986
The Governors of the Great Lakes states signed the Great Lakes Toxic Substances Control
Agreement pledging binational cooperation in the study, management, and monitoring of toxic
pollutants in the Great Lakes and their effects. The Agreement supported an “ecosystem
management approach” for the Great Lakes and asked for more federal involvement in controlling
toxic pollution. Later, Ontario and Quebec signed a memorandum of understanding, which joined
them to the agreement.
Water Quality Act of 1987
The Water Quality Act of 1987 provided the most recent series of amendments to the Clean
Water Act. Provisions included establishment of a Great Lakes National Program Office within the
U.S. Environmental Protection Agency and a Great Lakes Research Office within NOAA. The Act
also required that the U.S. Environmental Protection Agency, in conjunction with the Fish and
Wildlife Service and NOAA, conduct research, as part of the Great Lakes Program, on the
harmful effects of pollutants on the general health and welfare, specifically the effect
bioaccumulation of these pollutants in aquatic species has upon reducing the value of aquatic
commercial and sport fisheries
Declaration of Intent on Pollution of Niagara River, 1987
A Declaration of Intent on Pollution of Niagara River commited the governments of the United
States and Canada, the State of New York and the Province of Ontario to reducing certain toxic
discharges to the Niagara River by at least half by 1996.
Protocol to the Great Lakes Water Quality Agreement, 1987
The United States and Canada revised the Great Lakes Water Quality Agreement recognizing
several “new” pollution sources, including nonpoint sources, air toxics, contaminated sediments,
and contaminated groundwater. The revisions called for development and implementation of
Remedial Action Plans to restore beneficial uses in the 43 Great Lakes Areas of Concern and
Lakewide Management Plans for critical pollutants. The revisions also opened the door to
consideration of cumulative and synergistic effects.
Great Lakes Coastal Barrier Act of 1988
Congress passed the Great Lakes Coastal Barrier Act of 1988. The Act restricted future federal
expenditures and financial assistance which had the effect of encouraging development of
coastal barriers along the Atlantic and Gulf coasts and along the shore areas of the Great Lakes.
Clean Air Act Amendments of 1990
Amendments to the Clean Air Act in 1990 required the U.S. Environmental Protection Agency’s
Offices of Water and Air to work together to monitor and manage atmospheric deposition of toxic
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substances into the Great Lakes. The Act also required the agency to periodically report to
Congress on its progress.
International Joint Commission Report, 1990
The International Joint Commission released its fifth Biennial report, stating that the principal
danger of persistent organochlorine chemicals was to the fetus.
Great Lakes Fish and Wildlife Restoration Act of 1990
The Great Lakes Fish and Wildlife Restoration Act authorized the Fish and Wildlife Service to
develop and implement proposals for the restoration of fish and wildlife resources in the Great
Lakes basin, and to provide assistance to the Great Lakes Fisheries Commission, states, Indian
Tribes, and other interested entities to encourage cooperative conservation, restoration, and
management of the fish and wildlife resources and their habitat in the Great Lakes basin.
Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990
Passage of the Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990 established
a regulatory ballast water management program for the Great Lakes. The Act also established
the ANS Task Force and many programs to monitor, prevent, and manage invasive aquatic
organisms nationally.
Great Lakes Critical Programs Act of 1990
The Great Lakes Critical Programs Act of 1990 required the U.S. Environmental Protection
Agency to establish water quality criteria for certain pollutants in the Great Lakes.
The Canada-United States Air Quality Accord, 1991
Signed by the two countries as a cooperative commitment to address transboundary air quality
issues, the Canada-United States Air Quality Accord called for reductions in a range of air
pollutants, including those contributing to smog across the lower Great Lakes.
Lake Superior Basin Program, 1991
Canada, the United States, Ontario, Michigan, Minnesota and Wisconsin agreed to establish a
Binational Program to Restore and Protect the Lake Superior Basin.
International Joint Commission, 1992
The International Joint Commission in its sixth Biennial Report recommended that Canada and
the United States, in consultation with industry and other affected interests, develop timetables to
sunset the use of chlorine and chlorine-containing compounds as industrial feedstocks. This call
provoked an intense debate and strong criticism of the commission by some industry
spokespeople.
Great Lakes Sediment Reduction Act of 1992
The Great Lakes Sediment Reduction Act of 1992 directed the Army Corps of Engineers to
develop sediment transport models for each of the major tributaries into the Great Lakes so that
states could target their soil erosion control efforts to those areas causing greatest sedimentation.
Great Lakes Tissue Bank Act of 1992
Great Lakes Tissue Bank Act of 1992 established the Great Lakes Fish and Wildlife Tissue Bank
and required the Fish and Wildlife Service to coordinate facilities for the storage, preparation,
examination, and archiving of tissues from fish and wildlife in the Great Lakes. In addition, the Act
directed the Service to issue guidance for tissue collection, preparation, archiving and quality
control procedures; maintain a central data base for tracking and assessing relevant data on
Great Lakes fish and wildlife, including data on tissues collected for and maintained in the Great
Lakes Fish and Wildlife Tissue Bank; and establish criteria for public access to the data base.
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State of the Lakes Ecosystem Conferences (SOLEC), 1992
The United States and Canada established SOLEC, a science-based reporting forum that
provided information on the state of the Lakes and the stresses on the Lakes relating to aquatic
ecosystem health; human health; aquatic habitat and wetlands; nutrients; contaminants; and the
economy.
International Joint Commission Report, 1993
A report from the International Joint Commission stated that governments need to do more to
protect human health from toxic chemicals in the Great lakes, especially those that cause
reproductive problems.
Ecosystem Charter for the Great Lakes-St. Lawrence Basin, 1994
Publicly released on October 25, 1994, the Ecosystem Charter tied a common thread through the
many policies, laws and agreements in the basin, and explicitly defined objectives for an
ecosystem approach to management. A living document, the Ecosystem Charter was to be
periodically updated.
Collingwood Harbour AOC delisted, 1994
Collingwood Harbour on Georgian Bay in Ontario became the first Area of Concern to be
declared restored and was de-listed.
National Invasive Species Act of 1996
The National Invasive Species Act of 1996 expanded the regulatory Great Lakes ballast
management program. The Act also authorized a dispersal barrier in the Chicago Shipping and
Sanitary Canal — connected to Lake Michigan — to prevent the spread of exotic species
between the Mississippi River and the Great Lakes.
Water Resources Development Act of 1996
The Water Resources Development Act of 1996 enacts the John Glenn Great Lakes Basin Act.
The Act also authorizes the Army Corps of Engineers to work with the U.S. Environmental
Protection Agency to develop and demonstrate sediment remediation technologies for the Great
Lakes region.
Memorandum of Understanding on the Lake Michigan Diversion, 1997
The Great Lakes states entered into a Memorandum of Understanding, concluding a lengthy
mediation process on the matter of Illinois' diversion of Lake Michigan water at Chicago. Under
the U.S. Supreme Court decrees, Illinois would further reduce its annual diversion over the
following 14 years to restore to Lake Michigan the excess amount of water it had withdrawn since
1980 and construct new lakefront structures that do not allow leakage.
Great Lakes Binational Toxics Strategy, 1997
The United States and Canada signed the Great Lakes Binational Toxics Strategy. The goal of
the Strategy was to build collaboration among all major groups around the basin, including all
levels of government, native peoples, and business to work for the virtual elimination of persistent
toxic substances resulting from human activity. The strategy provided a framework for actions to
reduce or eliminate persistent toxic substances, especially those that bioaccumulate from the
Great Lakes Basin.
Great Lakes Fish and Wildlife Restoration Act of 1998
Reauthorizing the 1990 law, the Great Lakes Fish and Wildlife Restoration Act of 1998 shifted
emphasis from the study of species and habitat restoration needs to implementation of restoration
projects. The Act authorized $3.5 million for each fiscal year through 2004 for activities of the U.S.
Fish and Wildlife Service's Great Lakes Coordination and Fishery Resources Offices, and also
established a Committee to recommend projects for funding to the Director of the Fish and
Wildlife Service.
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Water Resources Development Act of 1999
The Water Resources Development Act of 1999 established the Great Lakes Fishery and
Ecosystem Restoration Program, authorizing the Army Corps of Engineers to cooperate with
other federal, state, and local agencies. It also authorized the Great Lakes Fishery Commission to
plan, implement, and evaluate projects supporting the restoration of the fishery, ecosystem, and
beneficial uses of the Great Lakes.
2000 Amendment to the Water Resources Development Act of 1986, 2000
Amendments to the Water Resources Development Act of 1986 reconfirmed the prohibition of the
diversion of U.S. water from the Great Lakes basin, whether to a domestic or foreign recipient,
unless all eight Great Lakes governors approve the proposed diversion.
State of the Great Lakes Report, 2001
The United States and Canada released their latest State of the Great Lakes Report stating that
25 per cent of the 33 indicators show good or improving trends, 50 percent were mixed in terms
of improvements or declines, and 25 percent were poor or deteriorating.
Annex negotiations, 2001
Prompted by fears of increased diversions and several controversial proposals to sell, withdraw
or transfer Great Lakes surface or ground water, the Council of Great Lakes Governors — based
on its authority in the Great Lakes Charter — began a multi-year project to set standards for
consumptive uses of water in the Great Lakes basin.
Great Lakes Strategy, 2002
The U.S. Policy Committee for the Great Lakes released “Great Lakes Strategy”, outlining a
vision for the Great Lakes basin as well as specific objectives to reduce contaminants, restore
habitat, and protect the basin's living resources.
State of the Great Lakes Ecosystem Conference (SOLEC), 2002
The United States and Canada released their latest review of critical indicators of the health of
the Great Lakes ecosystem. It addressed the questions: can we eat the fish, drink the water, and
swim?
Moratorium on Slant Drilling, 2002
The fiscal 2002 Energy and Water appropriations bill contained a two-year moratorium prohibiting
slant drilling in the Great Lakes. This moratorium was set to expire at the end of fiscal 2003.
Great Lakes Legacy Act of 2002
Congress enacted the Great Lakes Legacy Act of 2002 authorizing up to $50 million per year to
the U.S. Environmental Protection Agency’s Great Lakes National Program Office to clean up
contaminated Areas of Concern. Eligible activities included monitoring and evaluating sites,
cleaning up contaminated sediment, or preventing further contamination.
National Aquatic Invasive Species Act of 2003 (proposed)
The National Aquatic Invasive Species Act of 2003 was introduced in Congress. Provisions of the
legislation included creation of a nationwide mandatory ballast water management program,
increased funding and research for the Chicago Ship and Sanitary Canal Dispersal Barrier
Project, screening of planned importations to ensure that potential invasive species are not
intentionally introduced into the Great Lakes, public outreach programs to help inform the public
about the dangers of carrying organisms on the hulls of recreational vessels and dumping bait
buckets in the Lakes, funding and assistance for rapid response and early detection efforts to
assist the region in mobilizing an emergency response network for controlling new potential
invasions, and ecological surveys for early detection of invasive species and analysis of invasion
rates and patterns.
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Recent Restoration Activities (2003-present)
Below is a timeline of events establishing and implementing restoration activities in the Great
Lakes since 2003:
GAO report, April 2003
As requested by the Great Lakes Task Forces, the General Accounting Office released “Great
Lakes: An Overall Strategy and Indicators for Measuring Progress are Needed to Better Achieve
Restoration Goals.” The report found that the while many environmental strategies are being
used at the binational, federal, and state levels, these efforts are not coordinated or unified. The
report also concluded that sufficient funds are not being supplied for Great Lakes restoration, and
that environmental indicators and a monitoring system are needed in order to assess existing and
new restoration progress in the Lakes.
Great Lakes Environmental Restoration Act of 2003 (proposed), July 2003
Senators Mike DeWine (R-OH) and Carl Levin (D-MI), as well as seven other senators,
introduced the Great Lakes Environmental Restoration Act (S. 1398). The bill would provide up to
$600 million per year over a ten-year period for grants to Great Lakes restoration activities. This
funding would add to, rather than replace, existing programs. Grants would be awarded based on
priorities from the Great Lakes governors, mayors, federal agencies, environmental groups,
tribes, and industry. The legislation also would improve federal coordination and efficiency by
establishing a coordination committee among the government agencies working in the Great
Lakes. Finally, the bill would require the U.S. Environmental Protection Agency to establish a
federal monitoring system that would provide the data needed to steer future Great Lakes
projects and programs.
Great Lakes Restoration Financing Act of 2003 (proposed), July 2003
Reps. Rahm Emanuel (D-IL) and Thomas Reynolds (R-NY) introduced the Great Lakes
Restoration Financing Act (H.R. 2720). The bill would provide up to $800 million per year over
five years for states to conduct restoration activities based on approved restoration plans. The
legislation would improve restoration coordination work by requiring the governors, mayors,
federal agencies, environmental groups, tribes, and industry to develop goals and a
comprehensive management plan.
Senate Subcommittee on Oversight of Government Management, the Federal Workforce,
and the District of Columbia Hearing, July 2003
The Senate Subcommittee on Oversight of Government Management, the Federal Workforce,
and the District of Columbia held a hearing entitled “Great Lakes Restoration Management: No
Direction, Unknown Progress.” The hearing was chaired by Senators George Voinovich (R-OH)
and Richard Durbin (D-IL), and witnesses include Senators DeWine and Levin, the General
Accounting Office, the U.S. Fish & Wildlife Service, Environmental Protection Agency, U.S. Army
Corps of Engineers, National Oceanic and Atmospheric Administration, International Joint
Commission, Illinois State Senator Susan Garrett, and Great Lakes United. The hearing echoed
the findings of the GAO report and supported legislation advancing Great Lakes restoration.
Council of Great Lakes Governors Restoration Priorities, October 2003
The Council of Great Lakes Governors reached consensus on priorities that should guide Great
Lakes restoration and protection efforts. The priorities included ensuring sustainable use of water
resources; promoting programs to protect human health against adverse effects of pollution;
controlling pollution from diffuse sources; reducing the introduction of persistent bioaccumulative
toxics; stopping the introduction and spread of non-native aquatic invasive species; enhancing
fish and wildlife; restoring Areas of Concern; standardizing and enhancing methods for collecting,
sharing and storing information; and adopting sustainable use practices.
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Great Lakes Community Restoration Act of 2004 (proposed), April 2004
Several Great Lakes Senators introduced the Great Lakes Community Restoration Act of 2004.
The Act would provide $100 million in grants per year directly to local communities to help restore
the Great Lakes coastal region. Communities would be able to use the funding for many projects
such as repairing sewer and water systems, restoring Great Lakes lighthouses, preventing or
limiting pollutants from nonpoint sources from entering coastal waters, and remediating coastal
waters that are contaminated by pollution.
Great Lakes Cities Initiative Priorities, April 2004
On behalf of many of the region’s mayors, the Great Lakes Cities Initiative released its priorities
for action. The priorities, similar to those released by the Council of Great Lakes Governors,
included sustainable water use, human health, diffuse sources, toxics, invasive species, habitat,
areas of concern, information management, and sustainable use practices.
House Water Resources and Environment Subcommittee Hearings, May 2004
The House Transportation & Infrastructure Committee’s Water Resources and Environment
Subcommittee held hearings on Great Lakes water quality and restoration efforts. Witnesses
included the U.S. Environmental Protection Agency’s Great Lakes National Program Office; Army
Corps of Engineers; NOAA's Great Lakes Environmental Research Laboratory; Department of
Agriculture; U.S. Fish and Wildlife Service; Representatives Rahm Emanuel (D-IL), Bart Stupak
(D-MI) and Mark Kirk (R-IL); Council of Great Lakes Governors; International Joint Commission;
U.S. General Accounting Office (GAO); and a scientist involved in Great Lakes restoration efforts.
Witnesses discussed the environmental challenges, especially invasive species, facing the Great
Lakes today and the hurdles that must be overcome for regional restoration, and highlight the
need for increased funding and improved coordination.
Executive Order 13340, May 2004
President Bush signed a Presidential Executive Order recognizing the Great Lakes as a national
treasure, calling for the creation of a "Regional Collaboration of National Significance" and a
cabinet-level interagency Task Force.
Water Resources and Environment Subcommittee Roundtable, June 2004
The House Transportation and Infrastructure Committee’s Water Resources and Environment
Subcommittee convened a roundtable in Chicago to talk with local officials and to see the Great
Lakes in person.
Great Lakes Restoration and Committee Act (proposed), May 2004
Several Great Lakes Congressional members introduced the Great Lakes Restoration and
Committee Act of 2004. The Act would establish the Great Lakes Protection and Restoration
Advisory Committee made up of 25 voting members, 8 non-voting members, and several nonvoting observers. The Committee would conduct a study, based on restoration goals for the Great
Lakes prepared by the Governors of Great Lakes States, to identify the best methods by which to
protect and restore the Great Lakes.
Great Lakes Task Force, July 2004
Great Lakes Task Force members met with U.S. Environmental Protection Agency Administrator
Michael Leavitt to discuss implementation of Executive Order 13340. Administrator Leavitt laid
out his ideas to ensure regional cooperation and to develop short- and long-term strategies that
achieve the restoration priorities adopted by the Council of Great Lakes Governors and the Great
Lakes Cities Initiative. Congressional Task Force members expressed support for Leavitt's efforts
but emphasized the need for near‑term action. They noted that several issues facing the Great
Lakes do not require additional study and that additional funding is needed now for existing Great
Lakes programs.
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GAO Report, July 2004
As requested by the Great Lakes Task Forces, the General Accounting Office released “Great
Lakes: Organizational Leadership and Restoration Goals Need to Be Better Defined for
Monitoring Restoration Progress”. The report recommended that the U.S. Environmental
Protection Agency develop controls to ensure the Great Lakes monitoring system inventory is
complete, accurate, and consistent. The report also recommended that Congress consider
clarifying if the Great Lakes National Program Office or the task force should lead restoration
efforts and require development of measurable basin-wide goals with a monitoring system for
measuring progress.
Interagency Task Force, December 2004
Principal conveners -- including the U.S. Environmental Protection Agency’s Administrator
Michael Leavitt, Great Lakes governors, mayors, tribal officials, and congressional delegation
members -- established the Great Lakes Regional Collaboration in Chicago. The Collaboration,
which implements Executive Order 13340, will work throughout 2005 to prepare short-term and
long-term restoration goals and strategies. Under the effort, eight teams will address different
issue areas and provide recommendations.

Restoration Plan1
In May 2004, President Bush signed a Presidential Executive Order recognizing the Great Lakes
as a national treasure, and calling for the creation of a "Regional Collaboration of National
Significance" and a cabinet-level interagency Task Force. After extensive discussions, the federal
Great Lakes Interagency Task Force, the Council of Great Lakes Governors, the Great Lakes
Cities Initiative, Great Lakes Tribes, and the Great Lakes Congressional delegation moved to
convene a collaboration.
The Great Lakes Regional Collaboration was officially launched in Chicago, IL, on Friday,
December 3, 2004. The Collaboration brings together a federal Task Force, the Great Lakes
states, local communities, tribes, regional bodies, and other interests in the Great Lakes region.
Approximately 400 regional leaders and stakeholders attended the ceremonial "Conveners
Meeting" where the region's leaders declared publicly and formally their support for the
development of a strategy and actions to further protect and restore the Great Lakes.
Commitment to the Collaboration was expressed in a “Great Lakes Declaration” while a “Great
Lakes Framework” defined the process for developing a Great Lakes restoration and protection
strategy, calling for the parties to, within one year, design a strategy to restore and protect the
Great Lakes now and into the future.
Following the Ceremonial Conveners Meeting, attendees and others met for the first time as
Great Lakes Issue Area Strategy Teams. The Issue Area Strategy Teams were organized using
the October 1, 2003, Council of Great Lakes Governors' priorities as a starting point. The
Strategy Teams, made up of government representatives as well as representatives of
organizations and entities, are the working bodies responsible for producing draft strategic action
plans that are supported by specific action items and recommendations to address the issues
considered by the specific teams. The strategic action plans from the Strategy Teams will be
combined into a draft of the comprehensive strategy that will be provided to the Great Lakes
Regional Collaboration members for review and consideration.

1

Extract from U.S. Environmental Protection Agency, Great Lakes Regional Collaboration.
http://www.epa.gov/greatlakes/collaboration/
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The eight Issue Area Strategy Teams are:
•
•
•
•
•
•
•
•

Habitat/species;
Indicators and information;
Persistent bioacculumative toxics reduction;
Invasive species;
Sustainable development;
Coastal health;
Non-point source; and
Areas of Concern restoration/sediments.

As they focus on the respective conditions and tasks of each Issue Area, the Strategy Teams will
also address the following overarching considerations and topics:
•
•
•

Human health impacts and priorities;
Tribal interests and perspectives; and
Research and monitoring.

Key Players
Federal
Great Lakes Environmental Research Laboratory, NOAA
Great Lakes Science Center, USGS
Great Lakes Basin Ecosystem Team, USFWS
St. Lawrence Seaway Development Corporation
U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service
U.S. Geological Survey
U.S. Army Corps of Engineers
U.S. Department of Agriculture – Agricultural Research Service; Cooperative State Research,
Education, and Extension Service; and Soil Conservation Service
U.S. Coast Guard
State
Illinois
Indiana
Michigan
Minnesota
New York
Ohio
Pennsylvania
Wisconsin
International
Federal government of Canada
Canadian provinces of Ontario and Quebec
International Joint Commission
Tribes and First Nations
Great Lakes Fishery Commission
Other
Council of Great Lakes Governors
Great Lakes Task Force
Great Lakes Cities Initiative
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Great Lakes Commission
State Sea Grant offices
Universities and Colleges
Great Lakes environmental groups
Northeast-Midwest Institute
Great Lakes business associations

Funding2
148 federal and 51 state programs fund environmental restoration activities in the Great Lakes
basin. Most of these programs involve the localized application of national or state environmental
initiatives that do not specifically focus on basin concerns. For this reason, it is difficult to track or
itemize their total contribution to Great Lakes spending.
In addition to nationwide federal programs, Congress has enacted 33 federal programs focused
specifically on the Great Lakes basin, for which about $387 million was spent in fiscal 1992
through 2001, to specifically address environmental conditions in the Great Lakes. Additionally,
the Army Corps of Engineers expended approximately $358 million during the same time period
for legislatively-directed projects within the basin.
States also fund 17 Great Lakes specific programs, for which about $956 million was expended in
fiscal 1992 through 2001 to address unique state needs.
In addition, county and municipal governmental organizations, binational organizations, and nongovernmental organizations, such as non-profit organizations, fund restoration activities within the
basin.

Achieving Progress
As the health of the Great Lakes basin reached its worst levels in the late 1960s and early 1970s,
it became apparent that the resources of the basin were not limitless. Many binational, national,
state and local solutions were implemented to alleviate the problems; some with great success. A
GAO report released in 2003 identified 148 federal and 51 state programs funding environmental
restoration activities in the Great Lakes basin, including 33 federal and 17 state programs specific
to the Great Lakes. These programs employ a variety of environmental strategies to address
specific environmental problems, but there is no overarching plan for coordinating and tying
together the strategies and program activities into a coherent approach to attain overall basin
restoration. The GAO report also concluded that sufficient funds were not being supplied for
Great Lakes restoration, and there is a critical need for ongoing monitoring of indicators.
The Great Lakes Regional Collaboration and recent legislative proposals to dramatically increase
federal coordination and resources offer some hope for the region. But regional support in
Congress, and even a law on the books, does not assure on-the-ground improvements in the
Great Lakes ecosystem. National support for the appropriation and authorization of funds will be
necessary. The restoration initiative also will be much more likely to be successful if it
incorporates specific ways that all constituencies of a healthy Great Lakes ecosystem (industrial,
municipal, and public) can and will participate in achieving the desired outcome.

2

Extract from GAO (2003). http://www.gao.gov/new.items/d03515.pdf
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Great Lakes Links
Great Lakes Regional Collaboration
http://www.epa.gov/greatlakes/collaboration/
U.S. Environmental Protection Agency, Great Lakes National Program Office
http://www.epa.gpv/glnpo
Environment Canada’s Great Lakes programs:
http://www.on.ec.gc.ca/water/greatlakes/intro-e.html
Council of Great Lakes Governors
http://www.cglg.org/
Great Lakes Environmental Research Laboratory, NOAA
http://www.glerl.noaa.gov/
Great Lakes Science Center, U.S. Geological Survey
http://www.glsc.usgs.gov/
Army Corps of Engineers, Great Lakes and Ohio River Division
http://www.lrd.usace.army.mil/
Great Lakes Basin Ecosystem Team, U.S. Fish and Wildlife Service
http://greatlakes.fws.gov/
International Joint Commission
http://www.ijc.org/
Great Lakes Task Force
http://www.nemw.org/greatlakes.htm
Great Lakes Cities Initiative
http://www.nemw.org/glci/
Great Lakes Fishery Commission
http://www.glfc.org
Great Lakes Commission
http://www.glc.org
Northeast-Midwest Institute
http://www.nemw.org
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Appendix G
San Francisco Bay-Delta
Case History
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Protecting and Restoring the San Francisco Bay-Delta
About the Ecosystem
The San Francisco Bay Estuary delivers water from two immense river systems into the Pacific
Ocean and drains approximately half of California. The system encompasses 1,600 square miles
of waterways, wetlands, and bays; sustains rich communities of fish and wildlife; and provides
vital wintering locations for migrating waterfowl and spawning areas for salmon.
The Sacramento-San Joaquin Delta is situated towards the upper end of the San Francisco
Estuary at the union of the Sacramento and San Joaquin rivers. The Delta includes 57 islands,
1,100 miles of levees, and hundreds of thousands of acres of marshes, mudflats, and farmland. It
provides habitat for migratory and warm-water fish and refuge for aquatic birds and waterfowl.
Together, the San Francisco Bay Estuary and Sacramento-San Joaquin Delta form the west
coast’s largest estuary, draining a watershed of more than 61,000 square miles. The estuary is
home to the nation’s fourth largest metropolitan region; provides drinking water to 22 million
residents; offers irrigation to 4.5 million acres of farmland; and supports 80 percent of the state’s
commercial salmon fishery.

Ecosystem Problems
Prior to the 1848 Gold Rush, the San Francisco Bay-Delta provided passage for water exiting to
the ocean at rate of 69 million acre-feet. Today, the region is significantly altered through multiple
over-use and construction projects that have resulted in a number of interrelated environmental
problems.
Major problems in the ecosystem include:
•
•
•
•
•
•
•
•

Competing demands for ecosystem resources;
Inadequate water quality due to the discharge of pollutants such as pesticides, fertilizers,
oil and grease, metals, nutrients, and sediments from farms, ranches, and cities;
Elimination or alteration of over 88 percent of the Estuary's wetlands;
Destruction and fragmentation of riparian forest;
Loss of low-salinity habitat and alteration of aquatic habitats related to water supply
system construction and facilities;
Declining fish and wildlife populations, including some species now listed as endangered;
An unacceptably high risk of levee breaches; and
Uncertain and inadequate water supplies, and in some cases droughts.

Ecosystem Users
Residents
With a population of 7 million people, the San Francisco Bay-Delta is home to the nation’s fourth
largest metropolitan region. During the next two decades, it is estimated the region will attract
over one million new residents.
Agriculture
Agriculture is the number one industry in the San Francisco Delta, producing gross annual sales
of more than $500 million. The region encompasses over 1.8 million acres of intensive
agricultural land and over 3.8 million acres of other agricultural and rural areas. Diversions by

163

Delta farmers and export pumps remove about seven million acre-feet of water annually. The
main crops grown in the region include corn, other grains, hay, sugar beets, alfalfa, tomatoes,
asparagus, fruit, safflower, and pasture.
Water distribution
The Delta is the hub of California’s water distribution system, providing almost 55 percent of the
state's managed freshwater supply, including drinking water to 22 million residents. The water is
distributed through canals and aqueducts to Stockton, Sacramento, San Francisco, and East Bay
municipalities; to industrial users in the Bay Area; to the agriculture-rich San Joaquin Valley; and
to Southern California residents.
Fisheries
The San Francisco Bay-Delta accounts for 80 percent of the state’s commercial salmon fisheries.
The region is home to over 130 species of fish, including several endangered and threatened
species.
Shipping
Estuary waterways support six major ports, serving over 4,000 commercial vessels every year, as
well as 21 naval bases.
Industry
Many industries use the Bay-Delta’s water for cooling, cleaning, and other processes, including
chemical, metal finishing, paper industries, and petroleum refineries. Flows through the
watershed also sustain electric powerhouses at over 700 locations. There are more than 7,000
water right holders, with some 14,000 permits and licenses to remove water in the Bay-Delta.
Recreation
The Bay-Delta supports over 12 million user-days of recreation annually, from boating and waterskiing to hunting and sport fishing. Thousands of people also visit the area for sight-seeing and
bird watching. The San Francisco Bay Estuary alone supports 290 shoreline parks, 200 duck
clubs, 300 marinas, and approximately 500,000 recreational boaters.

Ecosystem Map

Map of the San Francisco Bay-Delta (source: CALFED Bay-Delta Program)
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Ecosystem Alteration
Below is a timeline of major events and legislative actions that have contributed to the large-scale
alteration of the San Francisco Bay-Delta:
Mexican-American War, 1846
Migratory pressure by settlers of many northern Mexican provinces, and political maneuverings
by the U.S., sparked the Mexican-American War. The U.S. defeated Mexico in 1848. The treaty
of Guadalupe-Hidalgo gave Mexico’s northern states, including California, to the U.S. for $10
million.
State of California, 1850
California became a state in 1850, and the first California Legislature immediately enacted laws to
deal with the state’s water. The Legislature adopted English Common Law’s riparian rights, giving
owners of land bordering streams or bodies of water the right to a reasonable amount of that
water. The laws severely restricted the number of landholders who have access to California’s
water supply.
Discovery of gold, 1848-1860
Discovery of gold brought a flood of immigrants to the Sierra Nevada and Central Valley, many of
whom later settled in San Francisco. Hydraulic gold mining in the Sierra Nevada caused
enormous damage to the Delta. The use of high-pressure water to wash away hillsides caused
vast amounts of debris and sediment to be swept downstream, altering the navigability of river
channels, hindering shipping activities, exacerbating flooding, and causing water quality
problems.
Agricultural development, 1860s-1900
As gold mining declines, Central Valley farming became California's economic base. Levees
converted almost 60 percent of Delta wetlands to agriculture. Local land owners constructed the
levees to hold back water and create islands of dry land to be used for farming. Delta soil began
to sink or erode at the rate of about three inches per year.
Water projects, 1870s
Ideas to transfer excess water from the Sacramento River to the often dry San Joaquin Valley
began to gather momentum. The federal government also became interested in California’s water
issues after a survey was completed of the region that reported back to President Ulysses Grant
on the need for creation of a system of canals to complete an exchange of water from the
Sacramento to the San Joaquin Valley.
Navigational dredging, late 1890’s
Dredging began in many of the Bay and Delta shipping channels to maintain shipping access.
Much of the dredged material was used to build levees to protect farmland from flooding and to fill
wetlands to create new fields.
State Reclamation Board, 1911
California created the State Reclamation Board, authorizing it to spend $33 million on a flood
control project in the Central Valley.
Proposal to build storage reservoirs, 1919
In a letter to California Governor William Stephens, U.S. Geological Survey engineer Colonel
Robert Bradford Marshall proposed a plan to build storage reservoirs along the Sacramento River
system, and to transfer water from the Sacramento Valley to the San Joaquin Valley via two large
canals lying on both sides of the Sacramento River.
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Interest in a state water plan, 1921
California’s legislature asserted interest in a comprehensive state water plan, directing the State
Engineer to develop a plan to accomplish conservation, flood control, storage, distribution, and
uses for all California water, and to estimate total costs for the reservoirs, dams, and any other
facilities needed to institute the state water plan.
State water plan reports, 1923-1932
Further legislation and appropriations raised the cost of a comprehensive state water plan to $1
million dollars. A dozen additional reports were produced detailing California’s water flow, drought
conditions, flood control, and irrigation issues. Combined, the reports helped create a state water
plan.
Salinity control, 1924-1926
Salinity control, especially in the Sacramento-San Joaquin River Delta, became a major concern
for northern California water users. The Delta frequently experienced salinity intrusion, causing
problems for Antioch and Pittsburg. Unless water passed Antioch at a minimum of 3,300 secondfeet, salt water from San Francisco Bay moved during high tide into Suisun Bay and the Delta,
making the water unusable for corps and industry. In 1924, the water reached its lowest recorded
stream flow, and the maximum salt water content at Pittsburg climbed to 65 percent. In 1926,
Pittsburg and Antioch stopped using water from Suisun Bay for crops and industry.
State water plan, 1930-1933
The state water plan called for construction of a 420 foot dam at Kennett to maintain a regular
flow to Antioch, keeping salt water out of Suisun Bay. The California Legislature authorized the
future Central Valley Project in 1933, with funding provided by the sale of “revenue” bonds not to
exceed $70 million.
State Central Valley Project, 1933
Even with authorized revenue bonds, California was unable to finance the Central Valley Project.
The state reported to the Bureau of Reclamation on the upper San Joaquin Relief Project that the
Kennett Reservoir was the cornerstone for the entire Central Valley Project, and it subsequently
applied to the Federal Emergency Administration of Public Works for grants and loans.
Federal Central Valley Project, 1934
The Committee on Rivers and Harbors of the House of Representatives recommended $12
million of federal money for construction of Kennett Dam because of the national benefits to
navigation and flood control on the Sacramento River. After reviewing the investigations, the
California Joint Federal-State Water Resources Commission, the U.S. Senate Committee on
Irrigation and Reclamation, the Bureau of Reclamation, and the Army Corps of Engineers
approved and recommended the plan.
Rivers and Harbors Act of 1935
The Rivers and Harbors Act of 1935 gave the federal government control over the Central Valley
Project, and authorized the Army Corps of Engineers to begin construction of the Project’s initial
features.
Emergency Relief Appropriations Act of 1935
The Emergency Relief Appropriations Act of 1935 authorized expenditures of funds for various
types of public works projects, including water conservation and irrigation. The Central Valley
Project, a series of dams, reservoirs and canals in the San Joaquin Valley, was first established
under this authority, receiving $4.2 million in funding.
Central Valley Project authorization, 1935
Construction of the Central Valley Project was delayed due to problems over executive branch
findings and approval of feasibility. Active participation by the Bureau of Reclamation resulted in
Harold Ickes, Secretary of the Interior, sending the project’s feasibility report to President
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Roosevelt in November of 1935. Roosevelt approved the Central Valley Project, including
Kennett (Shasta), Friant, and Contra Costa (Delta) Divisions in December of 1935.
Flood Control Act of 1936
The Flood Control Act of 1936 formally authorized funds for the Central Valley Project
Rivers and Harbors Act of 1937
The Rivers and Harbors Act of 1937 re-authorized the Central Valley Project, providing it with $12
million. The Act listed improvement of navigation, regulation, and flood control of the Sacramento
and San Joaquin Rivers as the first priorities of the Central Valley Project. The Bureau of
Reclamation’s primary purpose, supplying water for irrigation and domestic use, followed these
priorities, with power generation the last priority on the list.
Construction of the Central Valley Project, 1938
Construction of the Central Valley Project began in 1938 and continued to gain more attention
from federal officials.
Central Valley Project statute revisions, 1940
Revisions to the Central Valley Project statute expanded the project's purpose to include
navigation improvements, flood control, and energy development purposes.
Flood Control Act of 1944
The Flood Control Act of 1944 authorized the Army Corps of Engineers to build several dams,
some of which become integrated into the Central Valley Project.
Central Valley Project, 1940s – 1960s
The Central Valley Project continued through the late 1940s and 1950s. The government
authorized new divisions of the project, with economic feasibility the only necessary criteria. By
the end of the 1960’s the project became a conglomeration of various federal and state
government agencies.
Central Valley Project statute revisions, 1949-1950
Further revisions to the Central Valley Project statute included the Folsom dam and reservoir.
The statute was again reauthorized in 1950, with the project’s purpose expanded to include
navigation improvements, regulating the flow of the San Joaquin and Sacramento Rivers, flood
control, irrigation, and electric power.
Urban development, 1950s-1970s
As California's industrial economy expanded, urban uses consumed agricultural land. San
Francisco’s suburbs boomed following a huge growth in population after World War II. Increasing
automobile ownership allowed commuting from the growing residential suburbs. Many suburbs
also became centers of employment as well as housing, causing a shift in commuter patterns.
The intensified development increased the region’s demands for water.
Folsom Dam, 1956
The Army Corps of Engineers completed Folsom Dam, turning over operation and maintenance
to the Bureau of Reclamation.
California State Water Plan, 1957
California published its State Water Plan in 1957, proposing immediate construction of a project
on the Feather River. The Feather River marked the inauguration of the California State Water
Project, and was strongly supported by California Governor Edmund Brown who realized the
seriousness of California’s water situation. Unlike the Central Valley Project, which only
compelled repayment for its irrigation projects, the State Water Project required water users to
pay all project costs for the $1.75 billion in bonds.
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Central Valley Project, 1960s-1970s
Congress integrated more Army Corps of Engineers projects into the Central Valley Project
during the 1960s and 1970s. The Army Corps of Engineers continued to operate and maintain
several dams in the Central Valley, often holding surplus water in the dams. As a result, the
Bureau of Reclamation drew up a contract for releasing the surplus water for irrigation, citing that
the Army Corps specialized in flood control, not irrigation water supply.
New Melones Dam and Powerplant, 1966-1979
The Army Corps of Engineers built the New Melones Dam and Powerplant on the Stanislaus
River. Control of the dam was turned over to the Bureau of Reclamation in 1979. The dam
primarily operated as a flood control and power facility, but the Bureau of Reclamation had
contracts to supply water to two water districts in the area.
Federal and state water projects, 1970s
Together the federal and state water projects formed the world's largest system of dams, canals,
and reservoirs, providing California with its first dependable source of water for farms, industry,
and towns statewide. The projects also diverted large amounts of freshwater away from the Delta,
and drastically altered the natural drainage pattern of the Central Valley, resulting in almost no
freshwater flow in the San Joaquin from the Sierra down to the Delta.
Development, 1975-1990
Development expanded away from urban centers and into outlying areas. The Bay Area became
a center for high-tech industry. Housing costs and congestion soared. Drought and competing
water demands adversely affected the Bay’s estuary.
Drought, 1987-1992
A five-year drought demonstrated the state’s vulnerability to water shortages, and exacerbated
the state’s conflicts over water uses.
Salmon populations, 1990
Following a peak in the population of winter-run Chinook salmon in 1969, numbers began to
steadily decline. By 1990, the salmon population dropped to less than 5 percent of its 1969 total.
The situation elicited outcries against the Central Valley Project from environmentalists and
commercial fishermen.
Deteriorating levees, 1990s
By the 1990s, many Delta levees were in dire need of repair and posed considerable flood
danger. In response to these concerns, some levees had been rip-rapped, whereby natural
vegetation on the water side was cleared and replaced with rocks and other solid materials. While
rip-rapping helped stabilize levees, it also reduced fish and wildlife habitat area.

History to Restoration Actions (1913-1994)
Below is a timeline of restoration-related events and activities prior to the establishment of a
large-scale restoration program in the San Francisco Bay-Delta:
Water Commission Act, California Legislature, 1913
The Legislature enacted the Water Commission Act, creating the State Water Commission and
providing a statutory procedure to be followed in the management of unappropriated water
flowing in any natural channel for useful and beneficial purposes.
Constitutional amendment, 1928
California voters passed a constitutional amendment declaring that users of the state’s water
resources" shall put water to the highest beneficial use possible and shall not waste water or use
it unreasonably."
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Public Law 674 of 1954
Public Law 674 of 1954 declared use of water for fish and wildlife as a Central Valley Project
purpose, in addition to all other previously stated purposes. It also provided authority and
conditions for delivery of water to the Grasslands areas of the San Joaquin Valley for waterfowl
purposes as stipulated in a 1950 Department of Interior report entitled "Waterfowl Conservation in
the Lower San Joaquin Valley, Its Relationship to the Grasslands and the Central Valley Project."
Central Valley Project, 1960s-1970s
The 1960s marked the end of the era of large dam building, and resulted in the Central Valley
Project being caught in a political and economic whirlpool. Environmental concerns began to take
shape. The signing of the Endangered Species Act in 1973 by President Nixon mandated criteria
for listing endangered species and protecting them from harm by federal agencies or private
concerns. The Central Valley Project felt the consequences of the Endangered Species Act
because the project featured impacts on migratory salmon.
Porter-Cologne Water Quality Control Act, California Legislature, 1969
The Porter-Cologne Water Quality Control Act of 1969 merged the State Water Quality Control
Board and the State Water Rights Board to form the State Water Resources Control Board. The
new Board was charged with preserving and enhancing all beneficial uses of the state’s
immensely complex waterscape. The Act also provided framework within which growth of the
state's economy can be managed in a manner that enhances rather than desecrates the
environment and water resources.
Clean Water Act of 1972
The Clean Water Act of 1972 required the states or the U.S. Environmental Protection Agency to
set standards for surface water quality, mandate sewage treatment, and regulate wastewater
discharges into the nation’s surface waters.
Public Law 95-616 of 1978
Public Law 95-616 of 1978 amended the 1954 Act to guarantee the delivery of 3,000 acre-feet of
water each fall and 4,000 acre-feet of water each summer, when available, to the Grasslands
areas of the San Joaquin Valley, and authorized construction of the water delivery system to
deliver water to federal waterfowl refuges in the Central Valley.
State Court of Appeals, 1986
Following litigation, the State Court of Appeals directed the State Water Resources Control Board
to take a global view of all demands on the state's water and to provide reasonable protection for
all beneficial uses. The court interpreted California statutes as giving the Board broad power to
establish water quality standards. The court also found that in order to achieve those standards,
existing statutes must authorize the Board to modify the water rights permits of all upstream
diverters.
Bay-Delta hearings, 1987
The State Water Resources Control Board delayed making substantial changes to existing water
quality standards, and institutes a series of Bay-Delta hearings. Slow progress spurred legislative
proposals at both the state and federal levels.
San Francisco Bay Estuary Program, 1987
Congress established the San Francisco Bay Estuary Project as a cooperative federal/state/local
program under the National Estuary Program to protect and improve the water quality and natural
resources of the estuary. In addition to spearheading and participating in a wide variety of
projects, the Estuary Program also served as a clearinghouse for information on the Bay-Delta
ecosystem, including topics such as wetlands, wildlife, aquatic resources and land use. The
project was financed by federal appropriations under the Clean Water Act and matching funds
from the state and local entities.
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Delta Flood Protection Act, state of California, 1988
The California state legislature passed the Delta Flood Protection Act, allocating $120 million over
a ten-year period to help stabilize and strengthen Delta levees. However, considerably more
funds were needed to address all levee-related problems.
Salmon populations, 1990s
The Bureau of Reclamation instituted policies to alleviate the impact of the declining salmon
population. Though the populations gained in 1992 and 1993, numbers remained low compared
to the population of 1969.
San Joaquin Valley Drainage Program Management Plan, 1990
The San Joaquin Valley Drainage Program issued a Management Plan for Agricultural
Subsurface Drainage and Related Problems on the Westside San Joaquin Valley. In 1991, a
strategy was developed for implementation of the management plan over a five-year period.
Management measures identified in the plan included source control, drainage reuse,
evaporation systems, and land retirement.
U.S Environmental Protection Agency concern, 1991
The U.S. Environmental Protection Agency expressed serious concern about the standards set in
a Salinity Plan developed by the State Water Resources Control Board's in 1991. If the U.S
Environmental Protection Agency disapproved the standards, the Clean Water Act required the
agency to promulgate federal standards.
Central Valley Project Improvement Act of 1992
The Central Valley Project Improvement Act of 1992 turned the Central Valley Project in a new
direction. Authorized as part of the Reclamation Projects Authorization and Adjustment Act of
1992, it was considered a victory for environmentalists. The Act reallocated 800,000 acre-feet of
Central Valley Project water from Valley farmers toward the restoration of Central Valley fisheries;
included provisions to protect, restore, and enhance fish and wildlife and their habitats in the
Central Valley and Trinity River basins with objectives addressing the impacts of the Central
Valley Project on fish and wildlife resources and achieving a reasonable balance among
competing water uses; and limited the renewal of agricultural water contracts to 25 years.
Implementation of the Act however, was slowed by litigation.
Demonstration projects for watershed protection, 1992
The San Francisco Estuary Program established a system of demonstration projects for
watershed protection intended to couple environmental protection with economic prosperity. The
projects drew from scientists, regulators, farmers, and citizens, and included strategies for
accommodating human actions while improving resource protection.
California Legislation, 1992
California’s Governor Wilson recognized the importance of the Delta estuary in his water policy,
calling for both short-term and long-term solutions for healing the “broken Delta.” The governor
established the Water Policy Council and Bay Delta Oversight Council to reconcile and
accommodate the numerous stakeholders deriving benefit from the San Francisco Bay-Delta
Estuary.
Central Valley Project Improvement Act of 1992
The Central Valley Project Improvement Act called for approximately 15 percent of the federal
water project's annual yield to be dedicated to restoration of fisheries and wetlands, including the
development of a program that will double the natural production of anadromous fish by 2002,
based on the fish populations from 1967-1991. It also provided greater opportunity for water
transfers between water contractors and willing buyers.
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Blueprint for ecosystem restoration, 1993
A five-year planning process with a blueprint for ecosystem restoration of the estuary was
completed by San Francisco Estuary Program participants. Signed by the Governor of California
and the Administrator of the U.S. Environmental Protection Agency, and termed the
Comprehensive Conservation and Management Plan, the plan’s implementation was the
responsibility of a broad-based committee, with primary leadership from the San Francisco Bay
Regional Water Quality Control Board. The plan also called for comprehensive environmental
monitoring programs under a Regional Monitoring Strategy and the creation of the San Francisco
Estuary Institute to help coordinate monitoring efforts.
Delta Protection Commission, 1993
State law established the Delta Protection Commission. Comprised of a 19-member board that
includes state and local officials from the five Delta counties, the Commission’s mission was to
protect the Delta's resources by adopting land use guidelines that preserve agriculture, wildlife
habitat, and recreational users' interests in the Delta area.
San Francisco Institute established, 1994
The San Francisco Estuary Institute was founded as a non-profit organization to foster the
development of the scientific understanding needed to protect and enhance the San Francisco
Estuary. Governed by a Board of Directors composed of Bay Area scientists, environmentalists,
regulators, local governments, and industries, the Institute was charged with implementing and
enhancing the success of the Regional Monitoring Strategy to characterize ecosystem process
and to measure the performance of the Comprehensive Conservation and Management Plan.

Recent Restoration Activities (1994-present)
Below is a timeline of events establishing and implementing restoration activities in the San
Francisco Bay-Delta since 1994:
State-Federal Framework Agreement, 1994
Four federal agencies (U.S. Environmental Protection Agency, U.S. Fish and Wildlife Service,
National Marine Fisheries Service, and U.S. Bureau of Reclamation) and the Governor’s Water
Policy Council of the state of California signed a “Framework Agreement” to establish a
comprehensive package of actions under the Clean Water Act, Endangered Species Act, and
Central Valley Improvement Act for the management of the Bay-Delta. Under the Agreement, the
state and federal agencies would work toward adoption of mutually acceptable water quality
standards, coordinated implementation of the Endangered Species Act requirements and water
project operations, and development of a long-term planning process for water management in
California. The Framework Agreement served as the basis for the CALFED Bay-Delta Program.
Bay-Delta Accord, 1994
Consistent with the Framework Agreement, state and federal agencies, in consultation with
agricultural, environmental and urban stakeholders, signed the Bay-Delta Accord. Developed by
stakeholders, the Accord set new Bay-Delta water standards, and covered a wide range of
issues, including salinity standards, flow requirements, and species protection. The Accord was
unique in that it represented the first time that water interests were willing to compromise to reach
what most believe was a fair and balanced accord. The Accord also called for the creation of a
federal-state program to manage a long-term restoration program for the Bay-Delta. The Accord
also provided for the program’s planning and administrative costs to be split evenly between the
state and federal government.
CALFED Bay-Delta Program, 1994
Pursuant to the Bay-Delta Accord, the CALFED Bay–Delta Program was administratively created
as a consortium of state and federal agencies that had regulatory authority over water and
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resource management responsibilities in the Bay-Delta region. The CALFED Bay–Delta Program
was charged with developing a long-term solution to the problems of the Bay–Delta.
Bay-Delta Water Quality Control Plan, 1995
After holding public hearings and soliciting comments on the Bay-Delta Accord water standards,
the State Water Resources Control Board adopted the 1995 Bay-Delta Water Quality Control
Plan, which contained many of the provisions of the Bay-Delta Accord.
Proposition 204 of 1996, a $2 billion bond focused on the San Francisco Bay-Delta.
In 1996, voters approved Proposition 204 which provided a total $430 million in general obligation
bonds to pay a portion of the costs needed for CALFED Bay-Delta programs.
California Bay-Delta Environmental Enhancement Act of 1996
Proposition 204 was ratified through passage in state legislature of the California Bay-Delta
Environmental Enhancement Act of 1996. The Act authorized a total of $430 million over three
years for ecosystem restoration activities in the Bay-Delta region.
The Bay-Delta Accord extended, 1997-1998
The Bay-Delta Accord was extended in 1997 for one year, and again in 1998 to allow the
CALFED Program to continue working with stakeholders to develop a long-term solution for
problems in the Bay-Delta ecosystem.
Draft Programmatic Environmental Impact Statement/Environmental Impact Report and
Preferred Alternative, 1999
Lead CALFED agencies released a draft Programmatic Environmental Impact Statement/
Environmental Impact Report and Preferred Alternative as part of its analysis of potential BayDelta system solutions in 1999.
Final Programmatic Environmental Impact Statement/Environmental Impact Report and
Preferred Alternative, 2000
Following public comment, review and revision, lead CALFED agencies released the final
Programmatic Environmental Impact Statement/ Environmental Impact Report and Preferred
Alternative in 2000 as part of its analysis of potential Bay-Delta system solutions. This document
identified – on a broad or "programmatic" level – potential impacts associated with the three
alternatives being considered by the program. The alternatives were similar in that each
comprehensively addressed the four main problems with the Bay-Delta system: ecosystem
degradation, water supply reliability, water quality, and levee system integrity. The main
difference among the alternatives was how each would transport and store water within the BayDelta system.
National Marine Fisheries Service’s Biological Opinion, 2000
The National Marine Fisheries Service released its biological opinion for the implementation
phase of the CALFED Bay-Delta Program. The opinion was based on the Service’s review of the
proposed CALFED Bay-Delta Program, and its effects on the federally endangered Sacramento
River winter-run Chinook salmon, threatened Central Valley steelhead, and threatened Central
Valley spring-run Chinook salmon and their designated critical habitat in accordance with Section
7 of the Endangered Species Act of 1973, as amended. The opinion found that implementation of
the CALFED Bay-Delta Program was not likely to jeopardize the continued existence of the
species, or result in the destruction or adverse modification of designated critical habitat for these
species.
CALFED Bay-Delta Program Multi-Species Conservation Strategy, 2000
The CALFED Bay-Delta Program Multi-Species Conservation Strategy was developed for the
Program in accordance with the Endangered Species Act, California’s Endangered Species Act
and California’s Natural Community Conservation Planning Act. The Multi-Species Conservation
Strategy was a comprehensive programmatic strategy for the conservation of numerous species
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of fish, wildlife and plants and their habitat based on key program elements, such as the
Program’s Ecosystem Restoration Program and the Environmental Water Account.
Implementation of the Multi-Species Conservation Strategy was intended to ensure that entities
implementing Program actions would satisfy the requirements of the Endangered Species Act,
California’s Endangered Species Act, and California’s Natural Community Conservation Planning
Act.
CALFED Bay-Delta Program Action Plan, 2000
Governor Grey Davis and U.S. Interior Secretary Bruce Babbit released the CALFED Bay-Delta
Program Action Plan. This framework document was the result of negotiations between high level
state and federal officials.
Record of Decision, 2000
The CALFED Bay-Delta Program issued a Programmatic Record of Decision setting forth a 30year plan to address ecosystem health and water supply reliability problems in the Bay-Delta. The
Record of Decision, published for the CALFED Bay-Delta Final Programmatic Environmental
Impact Statement and Report, represented the culmination of the National Environmental Policy
Act and the California Environmental Quality Act processes. The document laid out specific
actions and investments to meet program goals and described a strategy for implementing the
plan. The program addressed four interrelated, interdependent resource management objectives
concurrently: water supply reliability; water quality; ecosystem restoration; and levee system
integrity. The program’s four objectives were further addressed through 11 major program
elements as a way of sustaining the CALFED Plan’s balanced and comprehensive approach.
Proposition 13 of 2000
Adopted by voters in 2000 to provide additional funding for environmental restoration in the BayDelta, Proposition 13 provided approximately $250 million specifically to carrying out the CALFED
Bay-Delta Program through the sale of general obligation bonds.
California Bay-Delta Public Advisory Committee, 2001
The CALFED Bay-Delta Program established the California Bay-Delta Public Advisory
Committee. The 30-member committee was charged with advising state and federal Bay-Delta
agencies on all aspects of program implementation. With representation from an array of
environmental, water, tribal and civic interest groups, the committee provided a key link among
CALFED agencies, stakeholders and the public. Nine subcommittees provided oversight and
input on specific program areas such as environmental justice and water use efficiency.
Federal authorization, 2001-2003
Although the CALFED Bay-Delta Program received adequate state and federal funding during its
developmental phases, in order for the program to be viable during the long-term implementation
phase, it had to receive annual federal funding to match state dollars. This match could only be
achieved by Congress formally reauthorizing the CALFED Bay-Delta Program and appropriating
Program funding. To provide for this authorization and funding, three bills were introduced in
Congress during 2001 – two in the House and one in the Senate. In 2002, another House
Democratic bill was introduced.
Proposition 50, the Clean Water and Coastal Protection Bond of 2002
California voters approved proposition 50, authorizing $3,440,000,000 general obligation bonds,
to be repaid from the state's General Fund, to fund a variety of water projects, including specified
CALFED Bay-Delta Program projects ($825 million); grants and loans to reduce Colorado River
water use; purchasing, protecting, and restoring coastal wetlands near urban areas; competitive
grants for water management and water quality improvement projects; development of river
parkways; improved security for state, local and regional water systems; and grants for
desalination and drinking water disinfecting projects.
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California Bay-Delta Act, California Legislature, 2003
California Legislature enacted the California Bay-Delta Act of 2003, creating the California BayDelta Authority as the new governance structure to oversee implementation of the Bay-Delta
Program (formerly known as CALFED). The Act charged the California Bay-Delta Authority to
oversee the 23 state and federal agencies working cooperatively through the CALFED Bay-Delta
Program to improve the quality and reliability of California’s water supplies while restoring the
Bay-Delta ecosystem. The Act also charged the Authority with providing accountability, ensuring
balanced implementation, tracking and assessing program progress, using sound science,
assuring public involvement and outreach, and coordinating and integrating related government
programs.
Biological Opinion for delta smelt, 2004
The U.S. Fish and Wildlife Service issued a non-jeopardy biological opinion with regard to
impacts on the threatened delta smelt of the proposed revised operations of the Central Valley
Project and the State Water Project.
House passes CALFED Bay-Delta Authorization Act, 2004
The House of Representatives passed the CALFED Bay-Delta Authorization Act (H.R. 2828) on
voice vote in July of 2004. The bill authorized $389 million over four years to help implement the
Bay-Delta Program, and it provided for federal agency participation in the California Bay-Delta
Authority.
Senate Bay-Delta Authorization, 2004
Senators unanimously passed Senator Dianne Feinstein's bill to reauthorize the Bay-Delta
Program, authorizing $389 million over four years to help implement the CALFED Bay-Delta
Program and providing for federal agency participation in the California Bay-Delta Authority.

Restoration Plan
Development of the long-term comprehensive plan for the San Francisco Bay-Delta has been a
joint state-federal process carried out under the policy direction of the Bay-Delta agencies. The
public also has played a critical role in the plan’s development with a group of more than 30
citizen-advisor stakeholders charted under the Federal Advisory Committee Act as the Bay-Delta
Advisory Council.
To achieve broad agreement on long-term solutions, the Bay-Delta Program is following a threephase process:
•

•

Phase I - Development of a clear definition of the problems to be addressed and a range
of solution alternatives to overcome them. This Phase was concluded in 1996 following
development of a range of alternatives for achieving long-term solutions to the problems
of the Bay-Delta Estuary.
Phase II - Compliance with National Environmental Protection Act and California
Environmental Quality Act: This phase was achieved by conducting a comprehensive
programmatic environmental review process. A draft programmatic Environmental Impact
Statement and Environmental Impact Report identifying three draft alternatives and
program plans was released in March 1998. This was followed by a public comment
period. In June 1999, Bay-Delta agencies again released a second draft programmatic
Environmental Impact Statement and Environmental Impact Report followed by a
comment period. The final programmatic Environmental Impact Statement and
Environmental Impact Report was released July 2000, followed by the Record of
Decision in August 2000. The ROD determined the roles and responsibilities of each
participating agency, set goals and identified 11 programs to be pursued, and included an
estimate of the program’s cost for the first seven years, projected to total $8.5 billion. The
ROD also included a schedule that allocated responsibility for paying the $8.5 billion of
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•

projected costs among federal ($2.4 billion), state ($2.5 billion), and local/private ($2.6
billion) sources. $960 million is still unallocated.
Phase III - Implementation of the preferred alternative – Currently underway and
following issuance of the ROD, Bay-Delta agencies have proceeded to undertake Stage
1 of implementation. This task covers the first seven years of a 30-year program and
builds the foundation for long-term actions (stage 2 of implementation).

The objectives of the Bay-Delta Program are to:
(1) Provide good water quality for all beneficial uses;
(2) Improve and increase aquatic and terrestrial habitats and improve ecological functions in
the Bay-Delta to support sustainable populations of diverse and valuable plant and
animal species;
(3) Reduce the mismatch between the Bay-Delta water supplies and current and projected
beneficial uses dependent on the Bay-Delta system; and
(4) Reduce the risk to land use and associated economic activities, water supply,
infrastructure, and the ecosystem from catastrophic breaching of Delta levees
The restoration plan components include:
•
•
•
•
•
•
•
•
•
•
•
•

Governance
Ecosystem restoration
Watershed management
Water supply reliability
Storage
Conveyance
Environmental water account
Water use efficiency (conservation and recycling)
Water quality
Water transfers
Levee protection
Science

During implementation, the Bay-Delta Program will incorporate both a high level of stakeholder
participation and a comprehensive and extensive science-based adaptive management process.
To this end, the program provides for comprehensive monitoring and data collection, and the
continuous and comprehensive scientific review of actions and decisions. Science-based decision
making will be assessed by integration in the program of an independent board of scientific
experts. In addition, the program has hired an expert to coordinate the science effort, including
related scientific studies conducted by Bay-Delta agencies. Site-specific, detailed environmental
review also will occur during Phase III prior to the implementation of each proposed action. In
addition, the Bay-Delta Program’s progress will be independently reviewed annually by the BayDelta Policy Group. Overall, implementation of the Bay-Delta Program is expected to take 30
years.
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Bay-Delta Organizational Chart
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Key Players
Federal
Bureau of Reclamation
U.S. Fish and Wildlife Service
U.S. Geological Survey
Bureau of Land Management
U.S. Environmental Protection Agency
U.S. Army Corps of Engineers
Natural Resources Conservation Science
U.S. Forest Service
National Marine Fisheries Service
Western Area Power Administration
State
Department of Water Resources
Department of Fish and Game
The Reclamation Board
Delta Protection Commission
Department of Conservation
San Francisco Bay Conservation and Development Commission
State Water Resources Control Board
Department of Health Services
Department of Food and Agriculture
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Funding
To date, more than $2.5 billion in state and $845 million in federal funds have been spent on BayDelta restoration programs.
State funding history for the Bay-Delta Program
Year

Funding

1994-1995

n/a

1995-1996

n/a

1997-1998

n/a

1998-1999

$6 million

1999-2000

$8 million

2000-2001

$382.0 million

2001-2002

$402.2 million

2002-2003

$496.4 million

2003-2004

$496.6 million

Federal funding history for the Bay-Delta Program (in millions of dollars)
FY1996

FY1997

FY1998

FY1999

FY2000

FY2001

FY2002

FY2003

FY2004

Bureau of
Reclamation

$34.369

$72.332

$128.200

$86.795

$100.827

$38.711

$95.994

$63.188

$48.159

Army Corps of
Engineers

$7.674

$5.814

$9.339

$15.215

$14.473

$0.882

$0.786

$3.240

$2.070

Natural
Resource
Conservation
Service

$1.707

$1.646

0

$2.729

$13.700

0

0

0

0

National Marine
Fisheries
Service

$0.650

$0.838

$0.838

$1.385

$0.922

$0.800

$1.145

$0.800

$0.800

U.S. Geological
Service

$2.621

$2.794

$3.158

$3.158

$4.319

$1.562

$1.666

$1.602

$1.392

U.S. Fish &
Wildlife Service

$0.721

$0.721

$0.792

$0.800

$1.181

$0.231

$0.231

$0.694

$0.231

U.S.
Environmental
Protection
Agency

$3.167

$1.525

$2.500

$0.500

$54.622

$0.400

$0.400

$0.400

$0.400

TOTAL

$50.909

$85.670

$144.827

$110.582

$190.044

$42.226

$99.862

$69.564

$52.692

Achieving Progress
To date, CALFED has reached several of the milestones identified in its Record of Decision,
particularly in the area of ecosystem restoration. Yet progress has been stalled on a number of
elements critical to water supply improvements. Several important programs - including surface
water storage and water quality - are also behind schedule. These concerns and others, including
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CALFED governance issues, will have to be addressed if CALFED is to receive continued
support from its stakeholders.
Funding is another key concern of the CALFED Bay-Delta Program. Although the program
received adequate state and federal funding during its developmental phases (Phase I and II), in
order for the program to be viable during its long-term implementation phase (Phase III) it must
receive annual federal funding to match state dollars. In 2004, Congress formally reauthorized the
Bay-Delta Program, authorizing $389 million over four years to help implement the CALFED BayDelta Program, and providing for federal agency participation in the California Bay-Delta
Authority. However, it is yet to be determined if Congress will appropriate the authorized program
funding levels.

San Francisco Bay-Delta Links
Bay-Delta Advisory Council
http://www.calfed.water.ca.gov/bdac.html
CALFED Bay-Delta Program
http://calfed.ca.gov/
CALFED Bay-Delta Program Budget Analysis
http://www.lao.ca.gov/
Record of Decision
http://calfed.water.ca.gov/adobe_pdf/rod/ROD.pdf
San Francisco Bay Estuary Institute
http://www.sfei.org/
San Francisco Estuary Project
http://www.abag.ca.gov/bayarea/sfep/
San Francisco Estuary Project Reports and Publications
http://www.abag.ca.gov/bayarea/sfep/reports/
State Water Resources Control Board
http://www.swrcb.ca.gov/
CALFED Bay Watershed Program
http://www.baydeltawatershed.org/
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Appendix H
Upper Mississippi River
Case History
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Restoring and Protecting the Upper Mississippi River System
About the Ecosystem
The rivers of the Upper Mississippi River (UMR) system include the Upper Mississippi, Illinois,
Minnesota, St. Croix, Black, and Kaskaskia Rivers. These rivers drain an area of approximately
190,000 square miles – referred to here as the UMR basin – that spans large portions of
Minnesota, Wisconsin, Iowa, Illinois, and Missouri and small part of Indiana and South Dakota.
The UMR’s floodplain, defined as the area between the bluffs, encompasses some 2,110,000
acres of land and water. Roughly 1,300 miles of the UMR system are navigable.
Approximately 30 million people live in the UMR basin, whose dominant land use is agriculture
(66 percent). The UMR system serves as a source for drinking water, irrigation, manufacturing
processes, and power generation. The navigation infrastructure constructed over the last century
supports a transportation industry that ships more than 100 million tons of cargo through the UMR
system each year. Recreational uses – fishing, hunting, boating, birding, etc. – along the UMR
system are also heavy. The UMR attracts an estimated 12 million annual visitors who spend
approximately $1.2 billion and support roughly 18,000 recreation-related jobs.
In 1986, Congress designated the Upper Mississippi River as a nationally significant ecosystem.
Habitat within the UMR system supports more than 300 species of birds, 57 species of mammals,
45 species of amphibians and reptiles, 150 species of fish, and nearly 50 species of freshwater
mussels. An estimated 40 percent of North America’s waterfowl and shorebirds migrate through
the corridor or stop seasonally to breed or overwinter. There are five National Wildlife Refuges in
the UMR system: the Upper Mississippi River National Wildlife and Fish Refuge, and the Mark
Twain, Trempealeau, Minnesota Valley, and Illinois River National Wildlife Refuges. They cover
300,000 acres of wooded islands, water, and wetlands within the river corridor, and they provide
important habitat for migratory birds, waterfowl, fish, and other aquatic organisms.

Ecosystem Problems
Agricultural, navigation-related, and urban development have significantly modified the hydrology,
water quality, and overall ecosystem integrity of the Upper Mississippi River System. Changes to
the natural variability of water flow, water timing, and water distribution throughout the system by
navigational dredging, locks and dams, and urban and agricultural land use demands have
resulted in many problems.
Major problems in the ecosystem include:
•
•
•
•
•
•

Water quality degradation from nutrient-laden runoff, sediment loss, sewage discharges,
acid drainage, thermal pollution, bacteriological pollution, and oil pollution;
Loss of wildlife and wildlife diversity, with two species of freshwater mussel listed as
endangered and another five species listed as rare;
Loss of habitat and habitat diversity, with over 66 percent of the basin’s land area
converted to agricultural land, a loss of up to 95 percent of wetlands in Iowa and Illinois,
and urban areas expanding at a rate of 80,000 acres per year;
Sedimentation of river banks and increased erosion resulting in habitat degradation, the
destruction of fish spawning areas, decreased light penetration to aquatic plants, and
habitat loss;
Alteration of natural water flows and seasonal fluctuations due to lock and dam
operations;
Deposition of sediments resulting in more uniform riverbeds and a reduction in the
amount and types of habitat needed for plants and other sessile organisms;
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•
•
•
•

Excessive suspended sediments, especially fine sediments, which block sunlight and
impede photosynthesis for plants, reduce visibility for fish, and bury mussels and other
filter-feeding organisms;
Invasive species infestations (Asian carp, Round goby, Zebra mussels, etc.) particularly
from the inter-basin connection with the Great Lakes basin;
Expansion of the Gulf of Mexico hypoxia zone;
Conflicting national environmental and economic development policies, and water and
land resource uses.

Ecosystem Users
Residents
Since settlement more than 200 years ago, the population of the Upper Mississippi River System
has grown to more than 30 million people. The expansion of cities and their influence have
urbanized much of the area. Major population centers of the region include Chicago, St. Louis,
the Twin Cities (Minneapolis-St. Paul, Minnesota), and the Quad-Cities (Bettendorf and
Davenport, Iowa, and Moline and Rock Island, Illinois). Basin residents rely on the Upper
Mississippi River System’s water for drinking, public and industrial supplies, and wastewater
assimilation.
Industry
The Upper Mississippi River System serves as a source for manufacturing processes, power
generation, and power plant cooling. Manufacturing comprises the largest share of employment in
the area although service-orientated employment is on the rise. The region’s mineral industry is
an important factor in the economy of both the region and the nation. Commodities of natural
significance are bituminous coal, iron ore, lead, and zinc. Other commodities of great importance
to the region include sand, gravel, and stone.
Commercial navigation
The Upper Mississippi’s navigation system, consisting of 1,300 miles of navigable rivers and
waterways, plays a major role in the movement of bulk commodities from within the region to the
nation’s manufacturing centers. Each year more than 100 million tons of cargo is transported
between St. Paul and St. Louis. Agricultural commodities, petroleum products, and coal are the
leading cargoes, with farm products accounting for approximately half the total tonnage shipped.
Recreation
The Upper Mississippi River System attracts annually an estimated 12 million recreational visitors
who spend approximately $1.2 billion and support roughly 18,000 recreation-related jobs.
Recreational use of the region’s resources has increased substantially since World War II, with at
least one-fourth of the demand for outdoor recreation facilities in the Upper Mississippi River
System for water-related activities such as boating, fishing, and swimming.
Agriculture
Over two-thirds of the land in the Upper Mississippi River System is used for agricultural
production. Nearly 70 percent of the country’s grain is exported from the upper Midwest through
the port of New Orleans via the Mississippi River.
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Ecosystem Map

Map of the Upper Mississippi River System (source: Upper Mississippi River Basin Association)

Ecosystem Alteration
Below is a timeline of major events and legislative actions that have contributed to the large-scale
alterations of the ecosystems of the Upper Mississippi River System and the broader watershed:
Upper Mississippi River surveys and exploration, 1817 – 1823
Army Engineer, Major Stephen H. Long, surveyed and explored the Upper Mississippi River,
looking for ways to improve the region for settlement and commerce. Among other things, his
report recommended that canals be constructed around the rapids. As a result, Congress
assigned responsibility for managing the Mississippi River and improving it for steamboats to the
Army Corps of Engineers.
Federal authority over interstate commerce, 1824
The United States Supreme Court ruled in Gibbons v. Ogden that the power of the federal
government to regulate interstate commerce includes the power to regulate river navigation "so
far as that navigation may be in any manner connected with commerce.” The decision gave to
Congress the legal authority to fund river improvements.
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General Survey Act of 1824
Congress passed the General Survey Act authorizing the president to employ civil engineers and
officers of the Army Corps of Engineers to make surveys, plans, and estimates for "routes of such
roads and canals as he may deem of national importance in a commercial or military point of
view, or necessary for the transportation of public mail.”
Roads and Canals Act of 1824
Within one month of passage of the General Survey Act, Congress approved the Roads and
Canals Act, appropriating $75,000 to the Army Corps of Engineers to improve navigation on the
Ohio and Mississippi Rivers by removing sandbars, snags, and other obstacles.
Rivers and Harbors Act of 1826
Congress passed the Rivers and Harbors Act, authorizing the president to have river surveys
undertaken to clean out and deepen selected waterways and to make various other river and
harbor improvements. In consolidating both planning and construction, the Act became the first
true river and harbor law.
Mississippi River flood, 1828
Generally believed to be the greatest flood of the nineteenth century, the Mississippi River flood
of 1828 caused widespread damage to the region.
Army Corps surveys, 1837
The Army Corps of Engineers conducted surveys of the 15-mile Rock Island rapids at Rock
Island, Illinois and the nine-mile Des Moines rapids at Keokuk, Iowa.
Des Moines rapids canal, 1839
Authorized to cut a channel through the Des Moines rapids in 1838, the Army Corps of Engineers
blasted a channel five-feet deep and 200-feet wide through the rapids, completing the canal in
1839.
Swamp Land Acts of 1849, 1850 and 1860
The Swamp Land Acts of 1849, 1850, and 1860 transferred nearly 65 million acres of wetlands in
15 states from the federal government to state governments in order to expedite drainage. Within
the Upper Mississippi River System, these Acts resulted in Ohio, Indiana, Illinois, and Iowa
collectively having more than 80 percent of their wetlands drained, and Indiana, Illinois, Iowa,
Minnesota, Missouri, Ohio, and Wisconsin collectively losing 35 million acres of wetlands.
Rock Islands Rapids canal, 1854 - 1907
Authorized in 1854 to cut a channel through the Rock Island Rapids and to clear snags and other
hazards from the Upper Mississippi River, the Army Corps of Engineers completed the clearing in
1867. Even though larger rocks are removed from the channel, the Rock Island Rapids still
remained a major obstacle until the Moline Lock, completed in 1907, enabled boats to bypass the
worst of it.
Publication of Mississippi River Report, 1861
Humphreys and Abbot’s “Report upon the Physics and Hydraulics of the Mississippi River,”
completed after more than ten years of exhaustive research, represented the most thorough
analyses of the Mississippi River to date. The report won the respect of engineers around the
world, both in terms of data gathered and the conclusions rendered, and it influenced the
development of flood control policy well into the twentieth century.
Creation of House Standing Committee on Mississippi Levees, 1875
Led by Louisiana Congressman Randall Lee Gibson, flood control advocates convinced House
Speaker Michael C. Kerr of Indiana to authorize the creation of a House Standing Committee on
Mississippi Levees. Beginning with its inception in December 1875, the Committee became the
voice for flood control interests in Congress and remained so for more than 35 years.
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Navigational channel development, 1878
To compete with newly created railroad networks, Congress authorized the creation and
maintenance of a navigational channel 4.5-foot deep on the Upper Mississippi River between St.
Paul, Minnesota, and the mouth of the Ohio River. Obtained through construction of wing dams,
closing dams, shore protection and dredging, and funded yearly by Congress, the channel project
was finally completed in 1907.
Mississippi River Commission Act of 1879
Representing the first federal attempt to develop a coordinated plan for the development of the
Mississippi River, Congress established the Mississippi River Commission; a seven-member
advisory board made up of three Army Corps of Engineers representatives, one Coast and
Geodetic Survey representative, and three civilians (at least two of whom had to be engineers).
Congress tasked the Commission with developing and overseeing the implementation of plans to
"improve and give safety and ease to navigation" and to "prevent destructive floods" on the
Mississippi River. The Army Corps of Engineers was charged with conducting the work, and also
with supplying necessary plants and equipment.
Flood Control, 1880s
The Army Corps of Engineers began construction of flood control structures throughout the Upper
Mississippi River System. By constraining and redirecting the river channel and cutting it off from
its floodplain, the flood control measures greatly altered the hydrology of the entire Mississippi
River system as well as the terrestrial and aquatic ecosystems it supports.
Fish stocking, 1880s
Fish stocking on the Upper Mississippi River began with introductions of American shad, Atlantic
salmon, and carp.
River and Harbor Act of 1880
Congress authorized a dam at Lake Winnibigoshish, Wisconsin, on the headwaters of the
Mississippi River for navigation purposes. The dam was the first reservoir to be built by the Army
Corps of Engineers.
Congressional Appropriation Bill, 1881
The Congressional Appropriation Bill of 1881 included a provider restricting the Mississippi River
Commission's authority to construct levees for the purpose of flood control.
Congressional Appropriation Bill, 1882
The Congressional Appropriation Bill of 1882 authorized the Army Corps of Engineers to
undertake levee construction for the purpose of improving navigation, but not for flood control.
Rivers and Harbors Appropriations Act, 1882
The 1882 River and Harbors Appropriations Act signaled Congress’ intent to improve waterways
to benefit the nation by promoting competition amongst transportation modes. It was the first act
of Congress to combine appropriations for development of the nation’s waterways with a
reaffirmation of the policy of freedom from tolls and other user charges.
Dam construction, 1884
The Army Corps of Engineers began construction of six dams on the Upper Mississippi River in
Minnesota in order to stabilize water levels downstream. Construction was complete by 1912.
Mississippi River flood, 1890
The Mississippi River flood of 1890 proved that levees on the river system were inadequate and
focused congressional attention on river problems. The flood provided evidence that the
Mississippi River Commission’s efforts, together with those of state and local levee organizations,
to contain the river's main channel and close off its natural outlets contributed to higher flood
levels.
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River and Harbor Act of 1890
In reaction to the severe Mississippi River flood of 1890, the River and Harbor Act of 1890
appropriated $3.5 million to the Mississippi River Commission. For the first time bill language did
not include the standard provider against levee construction for the purpose of controlling floods.
The landmark piece of legislation contributed to the rapid expansion of levee construction under
the Mississippi River Commission.
Pearl button industry, 1891
Pearl buttons produced from harvested Mississippi River mussel shells became one of the
region’s biggest booming industries.
Mississippi River Commission, 1896
The Mississippi River Commission admitted that its attempts to improve navigability of the
Mississippi River through bank revetment and contraction works had generally failed. By
temporarily abandoning these expensive river improvement efforts, the Commission was able to
concentrate ever greater percentages of its resources on the construction of levees.
Construction of dredges, 1896
Congress authorized the construction of dredges with the view of ultimately obtaining and
maintaining a navigable channel from Cairo, Illinois, not less than 250-feet in width and 9-feet in
depth at all periods of the year except when navigation was closed by ice. In response, the
Mississippi River Commission created an independent dredging district at St. Louis, Missouri.
Mississippi River flood, 1897
The devastation caused by the Mississippi River flood of 1897 forced Congress to reassess the
value and direction of its flood control program for the Lower Mississippi River.
Nelson Report, 1898
A congressionally-sponsored investigation into alternative flood control methods yielded no
change in Mississippi River flood control policy. Instead, the Nelson report advocated for the
continuation of a levees-only policy for the Lower Mississippi River.
Mississippi River flood, 1898
For the first time since the commencement of a continuous levee line along the Lower Mississippi
River, the Mississippi River flood of 1898, reaching a height of fifty feet at Cairo, Illinois, was
safely discharged to the Gulf of Mexico without a single break in the levees.
Pearl button industry crash, 1898
The pearl button industry suffered a temporary crash because of depletion of the Mississippi
River’s mussel population.
River and Harbor Act of 1894
The River and Harbor Act of 1894 authorized the Secretary of the Army to prescribe rules and
regulations for the use, administration, and navigation of any or all canals and similar works of
navigation owned, operated, or maintained by the United States.
River and Harbor Act of 1899
The River and Harbor Act of 1899 authorized approval for the construction of bridges, dams, and
dikes across any navigable water of the United States. The Act also required that structures built
under state authority in a single state needed approval of the Chief of Engineers and the
Secretary of the Army. In addition, the Act prohibited the placing of obstructions to navigation
outside established federal lines and excavating from, or depositing material in, such waters,
unless a permit for the works had been authorized by the Secretary of the Army.
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Chicago Ship and Sanitary Canal, 1900
The Chicago Ship and Sanitary Canal opened in 1900. The 28 mile canal, built from the south
branch of the Chicago River through the low summit and down to Lockport, Illinois, was used to
carry wastes away from Lake Michigan and to the Mississippi River through the Des Plaines and
Illinois Rivers. The canal’s flow was controlled by locks at the mouth of the Chicago River and at
Lockport.
Reclamation Act of 1902
The Reclamation Act of 1902 established irrigation in the West as a federal policy. The Act
authorized the Secretary of the Interior to locate, construct, operate, and maintain works for the
storage, diversion, and development of waters for the reclamation of arid and semi-arid lands in
the Western states.
National interest in waterway development, 1902
Railroad baron James J. Hill declared that shipping on the Upper Mississippi River had declined
so much that the river was no longer worth improving. Scared cities and business interests along
the river triggered national interest in waterway development.
Mississippi River flood, 1903
The Mississippi River flood of 1903 once again breached the levees. According to the Mississippi
River Commission, all crevasses in the line resulted from the "unfinished nature of the levees as
regards both grade and section.” The push for higher levees continued.
River and Harbor Act of 1906
The River and Harbor Act of 1906 expanded the jurisdiction of the Mississippi River Commission
by authorizing the construction of levees between the Head of Passes and Cape Girardeau,
Missouri, and extended the Commission's responsibilities for levees above Cairo, Illinois, to the
head of the St. Francis Basin.
Railroad car shortage, 1906
A railroad car shortage in 1906 left grain rotting at midwestern terminals. Navigation interests
pushed for a six-foot channel project for the Upper Mississippi River.
River and Harbor Act of 1907
Despite navigation improvements made to the Upper Mississippi River System under the 4 1/2foot channel project, railroads, which had expanded throughout the Midwest following the Civil
War, still offered greater reliability, and steamboat traffic declined. Responding to regional and
national campaigns for navigation improvements, Congress, through the River and Harbor Act of
1907 authorized the Upper Mississippi River navigable channel be deepened to six feet. To fulfill
the task, the Corps built more wing dams and closing dams, further controlling the upper section
of the river.
Mississippi floods of 1912 and 1913
In 1912 and 1913, the Mississippi Valley experienced successive record-breaking floods which
precipitate a crisis in the Army Corps reclamation program. The tremendous expense incurred as
a result of the regular inundation of the Valley, combined with the cost of building, maintaining,
and repairing the levee system, became counter-prohibitive. Out of self-preservation, landowners
in the valley launched a massive propaganda campaign directed at obtaining greater federal
commitment.
Townsend Report, 1913
Following the Mississippi River flood of 1913, President Woodrow Wilson directed the Mississippi
River Commission to submit a report on flood control. The report, authored by Mississippi River
Commission President, Colonel Curtis Townsend, considered six methods of flood control:
reforestation, reservoirs, cut-offs, outlets, floodways, and levees. As with all previous reports, the
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Commission condemned the various alternatives to levees and advocated for a continuation of
policy.
Pearl button industry peak 1909 – 1916
The pearl button industry peaked in 1909, with 2,600 working boats. In 1913, mussel tonnage
from the Illinois River alone reached 5,890 tons, and was valued at almost $89,000 ($15/Ton). At
the peak of button-making activity in 1916, midwestern button manufacturers sold $12.5 million
worth of shell buttons.
River and Harbor Act of 1913
The River and Harbor Act of 1913 expanded the Mississippi River Commission's jurisdiction up to
Rock Island, Illinois, with certain restrictions.
Keokuk Lock and Dam completion, 1913
The Army Corps of Engineers completed work on the Keokuk Lock and Dam, as well as a
Powerhouse, as part of an effort to generate hydro electricity. At the time, it was the largest
electric generating plant in the world. The dam blocked the migration of skipjack, which were
essential to the development of native mussels.
Ransdell-Humphreys Act of 1917
The Ransdell-Humphreys Act of 1917, the first federal flood control act, committed the federal
government, for the first time, to flood control for the Mississippi Valley. The Act also extended
the Mississippi River Commission's jurisdiction to include water-courses connected with the
Mississippi River to the extent necessary to exclude flood waters from the upper limits of any
delta basins.
Declining navigation, 1918
Despite the Army Corps channel improvement efforts, navigation on the Upper Mississippi River
continued to decline. By 1918, virtually no through traffic moved between St. Paul, Minnesota,
and St. Louis, Missouri. Fearing the Midwest would become an economic backwater without a
diverse transportation system, the regions business and navigation interests initiated another
movement to revive navigation.
Movement to revive navigation, 1925 – 1930
Between 1925 and 1930, the region’s business and navigation interests fought to restore
commerce to the Upper Mississippi. Supporters, including large and small businesses, major
cities, principal farm organizations, and major political parties, persuaded Congress to authorize a
new project for the river system, one that would truly compete with railroads.
Flood Control Act of 1923
The Flood Control Act of 1923 authorized $60 million for levee construction over a ten-year period
for the purpose of completing the levee system along the Lower Mississippi River.
Inland Waterways Corporation, 1924
Congress created the Inland Waterways Corporation to promote, encourage, and develop water
transportation, service, as well as facilities in connection with the commerce of the United States,
and to foster and preserve in full vigor both rail and water transportation. To fulfill the water
transportation provision, the Corporation operated barges under the name Federal Barge Lines
on the Mississippi-Missouri and Warrior Rivers.
Levee system complete, 1926
The Mississippi River Commission concluded in its annual report that the levee system "is now in
a condition to prevent the destructive effects of floods."
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River and Harbor Act of 1927
The River and Harbor Act of 1927 authorized the Army Corps of Engineers to undertake
comprehensive surveys and formulate general plans for the most effective improvement of
navigable streams and their tributaries, and the prosecution of these improvements in
combination with the development of potential water power, the control of floods, and the need for
irrigation. The surveys, called "308 reports,” established the first comprehensive river-basin
development plans for the nation and provided authority to the Army Corps of Engineers for
surveying and planning navigation system for inland waters.
Great Mississippi Flood of 1927
The Great Mississippi Flood of 1927 devastated the Mississippi River region. Herbert Hoover,
then Secretary of Commerce, called the flood "the greatest peace-time calamity in the history of
the country." The Mississippi River Commission's prized levee system - the culmination of almost
fifty years of work -proved unequal to the task. The high water caused 17 breaks in the main
levee line and 209 crevasses on the tributaries of the Mississippi. The flood waters overflowed an
estimated 11,000,000 acres from Cairo, Illinois, to Natchez, Mississippi, on the west bank and
from the mouth of the Arkansas River to Vicksburg, Mississippi, on the east bank. In terms of
gauge readings, volume of discharge, and destruction, the flood of 1927 was unprecedented. 246
people died as a result of the flood; 700,000 people were forced from their homes; 1,500,000
farm animals were destroyed; and the Lower Mississippi Valley, including parts of seven states,
remained flooded for five months. Total property loss and damage was estimated at between
$200 and $400 million, exceeding the aggregate losses of all previous Mississippi floods.
Flood Control Act of 1928
Responding to the 1927 flood disaster, Congress overhauled the flood control plan for the Lower
Mississippi River. After much debate, the Flood Control Act of 1928 was approved, authorizing
the Mississippi River Commission to implement Chief of Engineers, Major General Edgar
Jadwin’s plan for controlling floods on the Lower Mississippi River, including the abandonment of
a levees-only policy and the adoption of a comprehensive flood control plan using floodways and
spillways, as well as levees. The plan provided for enlarging and strengthening the levees from
Cape Girardeau, Missouri, to the Gulf of Mexico, with the objective of safely discharging up to
1,500,000 cubic feet/second of water within the main channel.
River and Harbor Act of 1930
The River and Harbor Act of 1930 authorized construction of a nine-foot channel with a minimum
width of 400-feet to accommodate long-haul, multiple-barge tows between Minneapolis and the
mouth of the Illinois River, and it provided for the construction of locks and dams. Through the
Act, Congress authorized a new approach to navigation improvements on the Mississippi River.
Rather than narrowing the river and depending solely on the flow of water from the basin,
Congress approved 23 locks and dams to be built to store water in reservoirs or pools. Only in
this way, the engineers insisted, could they guarantee a nine-foot channel.
Mississippi River Commission cut-off policy, 1932
Studies carried out by the newly created Waterways Experiment Station convinced the
Mississippi River Commission to initiate a series of cutoffs in the middle reaches of the
Mississippi River. Within nine years, 16 such cutoffs shortened the distance from Memphis,
Tennessee, to Vicksburg, Mississippi, by 170 miles and reduced flood heights along the main
channel considerably. The successful development of these cutoffs marked a new phase in the
evolution of flood-control engineering.
Congressional Resolution, 1932
Congress passed a resolution requesting an examination and review of the status and condition
of works then in progress, as authorized by the Flood Control Act of 1928, with a view to
determining if changes or modifications should be made in relation to the project and its final
execution.
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Overton-Dear Act of 1934
The Overton-Dear Act of 1934 resolved the bitter controversy which had arisen from conflicting
interpretations of the Flood Control Act of 1928. In the Act, the government abandoned its efforts
to compel owners of property along the tributaries of the Lower Mississippi River to donate levee
rights-of-way at no cost to the government.
Review of flood works report, 1935
In accordance with the Congressional resolution of 1932, the Army Corps of Engineers submitted
a report to Congress reviewing the status and condition of works then in progress as authorized
by the Flood Control Act of 1928. The report concluded that the New Madrid Floodway levees at
Cairo, Illinois, were nearly complete; the Bonnet Carre Spillway at New Orleans, Louisiana, was
essentially complete; and neither of the larger floodways (Morganza and Boeuf) was yet under
construction.
Ohio-Mississippi River flood, 1937
The Ohio-Mississippi River flood of 1937 forced operation of the New Madrid floodway at Cairo,
Illinois, and the Bonnet Carre Spillway near New Orleans, Louisiana. The cutoffs initiated in 1932
along the Mississippi below the mouth of the Arkansas River accelerated discharges and lowered
flood heights by as much as five feet.
Flood Control Act of 1938
The Flood Control Act of 1938, in addition to authorizing $375 million in flood control projects for a
variety of river basins, reduced requirements for local contribution in the construction of reservoirs
and facilitated the construction of headwater projects on many of the major tributaries of the
Mississippi River, including the Upper Mississippi River.
Mississippi River Commission resolution, 1938
The Mississippi River Commission passed a resolution directing the various districts to begin the
construction of gravel roads on the levee crowns. Previously, the Commission had discouraged
any motorized travel on the levees because the weight of vehicles might contribute to the sinking
of the levees. However, responses to the great flood of 1937 had been hampered by the difficulty
of transporting materials to critical areas.
Outbreak of World War II, 1940
The outbreak of World War II, promoted the recovery of the national economy, and substantially
increased Mississippi River commerce. Unimpeded navigation also became essential for military
operations; almost 4,000 Army and Navy craft moved from inland shipyards down the Mississippi
to the Gulf of Mexico.
Completion of 9-foot channel, 1940
The Army Corps of Engineers completed the nine-foot channel project (locks and dam 3-26).
Twenty-six locks and dams now crossed the river between Minneapolis, Minnesota, and Alton,
Illinois. The project resulted in a series of lake-like river pools, greatly reducing the ability of rock
channel-training structures to direct flow and hold sediment.
Flood Control Act of 1941
At the request of the Arkansas delegation, Congress removed plans for construction of the
Eudora Floodway from the Mississippi River Commission’s series of projects in favor of higher
levees. The Flood Control Act of 1941 also authorized the Yazoo Backwater Project to protect the
Delta area of Mississippi from the increased stages. The project included a combination of
levees, drainage structures, and pumps.
Congressional resolution, 1943
The House Flood Control Committee and the Senate Committee on Commerce passed a
resolution calling on the Army Corps’ Chief of Engineers and the Mississippi River Commission to
submit a report on the feasibility of amending the navigation provisions of the Flood Control Act of
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1928, with specific reference to increasing channel depths from nine to 12-feet from Cairo, Illinois,
to Baton Rouge, Louisiana.
Mississippi River flood, 1943
During the flood of 1943, the Mississippi River reached its second highest level in recorded
history. Cape Girardeau, Illinois recorded a level of 42.3 feet.
Mississippi River Commission report, 1944
At the request of Congress, the Mississippi River Commission released its report on the feasibility
of increasing channel depths below Cairo, Illinois. After thorough analysis, the Commission
concluded that stabilization efforts already underway, together with additional dredging, might be
enough to provide a 12-foot deep channel below Cairo, Illinois.
Flood Control Act of 1944
Based on the Mississippi River Commission report, the Flood Control Act of 1944 authorized
approximately 150 additional projects throughout the nation at a cost of $750 million, including
approval for a 12-foot channel in the Mississippi River between Cairo, Illinois, and Baton Rouge,
Louisiana, as well as a $200 million stabilization program. The Act also required all subsequent
navigation and flood control projects be subject to the approval of the affected states. In addition,
the Act articulated a new policy for the development of recreation facilities at reservoirs,
stipulating that public reservoirs be open for public use without charge for boating, swimming,
bathing, fishing, and other recreational purposes. This new responsibility represented an
important step toward multi-purpose development of the nation's water resources.
Rivers and Harbor Act of 1945
The Rivers and Harbor Act of 1945 authorized construction of Lock 27 and the Chain of Rocks
Canal, Missouri.
Atchafalaya Basin study, 1950
A major Army Corps of Engineer study determined that, without interference of some kind,
Louisiana’s Atchafalaya Basin would capture the Mississippi River by 1975. To prevent this, the
Army Corps urged Congress to authorize the construction of a controlled connection along the
Old River, and to regulate the volume of water allowed into the Atchafalaya Basin.
Mississippi River Commission report, 1954
The Mississippi River Commission reported that its flood control efforts had progressed to the
point that most of the inhabitants of the Mississippi Valley were now safe from a 1927-caliber
flood. Seventy-five percent of the bank revetment had been completed, and only 250 miles of
main-line levees remained unfinished.
Rivers and Harbors Act of 1958
The Rivers and Harbors Act of 1958 authorized Dam 27, a low-water, rock-filled dam, and other
bank improvements to support navigation below old Lock and Dam 26.
Flood Control Act of 1960
To discourage further encroachment on the flood plains, Congress in the Flood Control Act of
1960 authorized the Corps of Engineers to compile and disseminate information on floods and
flood damage, to identify areas subject to overflow, and to present general criteria for guidance in
the use of flood plain areas.
River and Harbor Act of 1960
The River and Harbor Act of 1960 provided authority for the Army Corps of Engineers to develop
and construct small navigation projects.
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Rivers and Harbor Act of 1962
The Rivers and Harbor Act of 1962 authorized construction of the Kaskaskia River Navigation
Project, including the Kaskaskia Lock and Dam and channelization from the mouth of the river to
Fayetteville, Illlinois.
Completion of Old River control structures, 1963
The Army Corps completed construction and began operation of a controlled connection along
the Old River, as authorized by Congress in the Flood Control Act of 1954.
River and Harbor and Flood Control Act of 1965
The River and Harbor and Flood Control Act of 1965 authorized 150 Army Corps projects or
project modifications at an estimated cost of $2 billion, including a long-range master plan for
stabilizing the Mississippi River between Cairo, Illinois, and Baton Rouge, Louisiana, to facilitate
the establishment of a 12-foot channel depth.
Locks and dam completion, 1965
The Army Corps of Engineers completed work on a system of 29 locks and dams along a 650mile portion of the Mississippi River, north of St. Louis, Missouri, creating the present-day slack
water navigation system for the Upper Mississippi River. The purpose of the Army Corps’
operated locks and dam system was to enable river traffic to navigate the changes in elevation
along the river and to maintain the nine-foot channel depth, as well as to control floods. Though
previous projects had deepened channels and directed flow to the center of channels, the locks
and dams turned the Upper Mississippi River into a series of slack water pools at low and normal
flows. Completion of the locks and dams marked a turning point in the Upper Mississippi River’s
hydrology and ecology.
Replacement of the locks at Dam 26, 1968
Due to increasing congestion at Lock and Dam 26, the District Engineer of the Army Corps’ St.
Louis District recommended replacement of the locks at Dam 26 and construction of a new dam
and 1,200-foot locks at Alton, Illinois. The project, approved by the Army Corps of Engineers,
received several appropriations through 1975.
Hypoxia in the Gulf of Mexico, 1970s
Dramatic changes to Mississippi River nutrient concentrations and loadings to the adjacent
continental shelf over the course of the 20th century resulted in the occurrence of zones of severe
oxygen depletion, known as Hypoxia, in the Gulf of Mexico. Studies revealed that nitrogen was
the principal nutrient responsible for the zones. The majority of Mississippi River nitrogen
originated from agricultural practices, while smaller fractions arose from human sewage,
nonagricultural fertilizer use, and precipitation.
Flood Control Act of 1970
The Flood Control Act of 1970 authorized the Army Corps of Engineers to review the operation of
its projects in the Upper Mississippi River-Illinois Waterway System in the interest of navigation,
flood control, water supply, and related purposes; and to report to Congress with
recommendations on the advisability of modifying the structures or their operations and for
improving the quality of the environment in the overall public interest.
Mississippi River flood, 1973
The Mississippi River flood of 1973 caused widespread damage, resulting in 23 deaths, and a
record 62 days-out-of-bank. Total cost of the flood was estimated at $183 million.
Inland Waterways Authorization Act, 1978
The Inland Waterways Authorization Act of 1978 authorized replacement of Lock and Dam 26
with a new dam and a single lock, established an inland waterway user tax, created the Inland
Waterways Trust Fund, and directed the Upper Mississippi River Basin Commission to prepare a
comprehensive master plan for the management of the Upper Mississippi River.
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Comprehensive Master Plan for the Upper Mississippi River System, 1982
The Upper Mississippi River Basin Commission presented its findings to the Congressional study
authorized in 1978 related to further navigation capacity expansion and its ecological impacts in a
landmark document, the Comprehensive Master Plan for the Management of the Upper
Mississippi River System. Among other things, the Master Plan recommended that Congress
authorize a second lock, 600-feet in length, at Lock and Dam 26 and exclude the second lock
from further action under the National Environmental Policy Act of 1969; a habitat rehabilitation
and enhancement program; a long-term resource monitoring program; a computerized inventory
and analysis system; recreation projects; and a study of the economic impacts of recreation.
Supplemental Appropriation Act of 1985
The Supplemental Appropriation Act of 1985 authorized construction of a 600-by-110-foot
auxiliary lock and Lock and Dam 26.
Army Corps of Engineers’ General Plan, 1986
The Comprehensive Master Plan prepared by the Upper Mississippi River Basin Commission
was relatively conceptual in nature. To guide implementation, the Army Corps of Engineers
published a foundational document entitled the General Plan. Release of the document was
followed by six Annual Addendums, each of which provided programmatic and policy updates,
individual project status reports, and recommendations for out-year funding and schedules.
Water Resources Development Act of 1986
The Water Resources Development Act of 1986 defined the Upper Mississippi River as a
“nationally significant ecosystem and a nationally significant commercial navigation system.” The
Act authorized key elements of the Upper Mississippi River Basin Commission’s Comprehensive
Master Plan, including both a second lock at Lock and Dam 26, as well as a variety of
environmental initiatives on the Upper Mississippi River.
Upper Mississippi River – Illinois Waterway Navigation Study, 1988
The Army Corps of Engineers released its initial appraisal regarding navigation traffic capacity
increases on the Upper Mississippi River-Illinois Waterway. The appraisal recommended
developing a plan of study to investigate a long-term solution in order to meet increased
navigation demands and to reduce delays for commercial traffic on the system.
Plan of Study for Upper Mississippi River – Illinois Waterway navigation, 1989
The Army Corps of Engineers completed its Plan of Study for the Upper Mississippi River - Illinois
Waterway navigation feasibility investigation. The document recommended undertaking two
separate navigation reconnaissance studies for investigating potential navigation improvements,
one for the Illinois Waterway, the other for the Upper Mississippi River. Specific investigations
included defining the base condition, analyzing congestion problems, determining system
benefits, and examining environmental impacts. The objective of the reconnaissance-level
investigation was to begin the process of establishing prioritized, waterway-specific capital
investment recommendations, including efficiency measures that were required to meet future
traffic demand.
Completion of Lock and Dam 26, 1990
The Army Corps of Engineers completed work on replacement of Lock and Dam 26 with a single
110-foot by 1,200-foot lock chamber. The project, authorized in 1978, was named the Melvin
Price Locks and Dam.
Navigation reconnaissance studies, 1991
The Army Corps of Engineers completed the Upper Mississippi River and Illinois Waterway
navigation reconnaissance studies for investigating potential navigation improvements. The
studies concluded that there was economic feasibility for major capital improvements between
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2000 and 2050, and recommended performing more detailed systemic feasibility level
environmental, engineering, and economic studies.
Upper Mississippi River-Illinois Waterway Reconnaissance study, 1991
The Army Corps of Engineers combined the Illinois Waterway and Upper Mississippi River
navigation reconnaissance studies into one feasibility study offering a systems approach for
solving navigation problems common to both rivers. The systems approach included
environmental studies for the reconstruction and expansion of Locks and Dam 26 (near St. Louis)
needed to address navigation traffic impacts, at a cost of over $1 billion.
Zebra mussels, 1991
Zebra mussels invaded the Upper Mississippi River via the Illinois River tributary and were first
recorded in 1991. Their populations expanded rapidly, and by mid-1993 the mussels were found
throughout most of the Upper and Lower Mississippi River, with average densities of zebra
mussels in the Lower Illinois River more than 50,000 per square meter.
Initial Project Management Plan, 1992 - 1993
The Army Corps of Engineers completed its Initial Project Management Plan for the feasibility
phase of the navigation study. The Plan outlined a multi-disciplined approach to detailed
investigations, and was initiated the following year.
Great Flood of 1993
The Great Flood of 1993 resulted in catastrophic damages throughout much of the Upper
Mississippi River System. 47 deaths were attributed to the flood, damages exceeded $15 billion,
74,000 people were evacuated, and 72,000 homes were damaged.
Completion of second lock at Lock and Dam 26, 1994
As authorized by the Supplemental Appropriation Act of 1985 and the Water Resources
Development Act of 1986, the Army Corps of Engineers completed construction of a second 110foot by 600-foot lock at the Melvin Price Locks and Dam.
Army Corps of Engineers feasibility study, 1998
Though initially envisioned as a six-year effort, the Army Corps of Engineers’ concluded that the
environmental, economic, and engineering studies component of its feasibility study would take
longer than originally anticipated. The Army Corps divided research and planning efforts for the
study into economics, engineering, environmental/historic properties, project management/plan
formulation, and public involvement. Public meetings were held, federal and state agencies were
consulted, and a Governors’ Liaison Committee was formed.
Water Resources Development Act of 1999
The Water Resources Development Act of 1999 authorized the Upper Mississippi River
Comprehensive Plan. The Act required that the Army Corp of Engineers develop a plan to
address water resource and related land resource problems and opportunities in the Upper
Mississippi River-Illinois waterway in the interest of the systemic flood damage reduction by
means of structural and non-structural flood control and floodplain management strategies;
continued maintenance of the navigation project; management of bank caving and erosion;
watershed nutrient and sediment management; habitat management; and recreation needs. The
Act also required that the plan include recommendations on management plans and actions to be
carried out by the responsible federal and non-federal entities; specifically, it authorized
construction of a systemic flood control project and recommendations for follow-on studies for
problem areas for which data or current technology did not allow immediate solution. The Act
required the Army Corps of Engineers to report to Congress within three years.
Draft Feasibility study, 2000
The Army Corps of Engineers issued its draft feasibility study for the Upper Mississippi River Illinois Waterway navigation system and scheduled release of its final report sometime after June
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of 2001. However, the study was temporarily halted in February of 2001 in response to concerns
over assumptions and methods used in the economics portion of the study and the extent to
which the environmental impacts of navigation system operation and maintenance had been
addressed. The U.S. Department of Defense asked the National Academy of Sciences (NAS)—
via the Water Science and Technology and Transportation Boards of the National Research
Council—to assess the integrity of the study and to complete a policy review of data and
methodologies. In addition to criticizing the economic models and traffic forecasts underlying the
Navigation Study’s assessment of the need for lock and dam upgrade and expansion, the initial
NAS report recommended that any future version of the study give equal weight to the ecosystem
restoration measures needed to ensure the environmental sustainability of the river system.
Draft Project Management Plan for the Upper Mississippi River Comprehensive Plan, 2002
The Army Corps of Engineers released its Draft Project Management Plan for the Upper
Mississippi River Comprehensive Plan, presenting a plan of study that mets the requirements of
Section 459 of the Water Resources Development Act of 1999. Prepared for submission to
Congress for approval as a framework for implementation of a systemic flood damage reduction
and associated water resources project, the Comprehensive Plan was required to include
component projects that made up the systemic plan and be based upon a study completion date
of July 2004, with submission of the recommended plan and Report to Congress in December
2004.

History of Restoration Actions (1888-1986)
Below is a timeline of restoration-related events and activities, prior to the establishment of the
UMR System Environment Management Program in 1986:
River and Harbor Act of 1888
Congress approved the River and Harbor Act of 1888 authorizing the construction of fishways
whenever federal river and harbor improvements obstruct the passage of fish.
River and Harbor Act of 1890
Congress passed the River and Harbor Act of 1890 prohibiting the discharge into navigable
waters of wastes that impede or obstruct navigation, except under permit from the Secretary of
the Army.
Rivers and Harbor Act of 1899
Congress passed the Rivers and Harbors Act of 1899 giving authority to the Army Corps of
Engineers to regulate the dumping of pollutants in navigable streams.
Inland Waterways Commission, 1907
President Theodore Roosevelt, leading a burgeoning conservationist movement, appointed the
Inland Waterways Commission. The Commission was charged with developing a national policy
for river regulation and with making recommendations for the improvement of the national system
of waterways. A report released in 1908 by the Commission advocated the creation of a
permanent commission to coordinate the various federal agencies responsible for regulating the
nation's water resources, including the Army Corps of Engineers, the Bureau of Soils, the Forest
Service, the Bureau of Corporations, and the Reclamation Service; the report also ordered the
commission to consider, among other things, all matters of irrigation, swamp and overflow land
reclamation, and flood control. The Mississippi River Commission strongly opposed creation of a
permanent commission and, together with its allies in Congress, delayed the establishment of a
permanent Inland Waterways Commission for a full decade.
Upper Mississippi River Wildlife and Fish Refuge Act of 1924
Congress approved the Upper Mississippi River Wildlife and Fish Refuge Act of 1924, authorizing
the acquisition and development of more than 200,000 acres of floodplain for the Upper
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Mississippi River Wildlife and Fish Refuge. The Act also provided administrative direction,
including assurance that refuge operations would not interfere with maintenance of navigation of
the river or other works of improvement.
Concern over nine-foot channel project, 1930
Authorization for the construction of a nine-foot channel between Minneapolis and the mouth of
the Illinois River raised widespread concern about the project’s biological impacts. In numerous
pronouncements, the Isaac Walton League condemned the project; other advocates asserted
that the project would be a gigantic commercial failure, would be impossible to maintain without
spending millions of dollars each year in dredging operations, would completely destroy bass
fishing on the river, and would wipe out the area’s scenic attraction. Many observers also
expressed concern that soil erosion would constitute a severe problem in the proposed navigation
pools, predicting that pools would be completely filled with sand in a period of 20 years. The US
Bureau of Fisheries also viewed the nine-foot channel project with serious misgivings, stating that
the establishment of a series of slack water pools along the Upper Mississippi River could lead to
the eventual elimination of all fish life.
Creation of the Mississippi River Parkway Commission, 1938
Mississippi River states established the Mississippi River Parkway Commission, a multi-state
organization comprised of members from each of the ten states that border the Mississippi River,
to facilitate development of the Great River Road Parkway.
Establishment of Upper Mississippi River Conservation Committee, 1943
State and federal fish and wildlife biologists and administrators established the Upper Mississippi
River Conservation Committee, consisting of 22 fisheries biologists. The Committee’s goal was to
encourage cooperative surveys and studies of conditions of national and interstate concern
affecting conservation, wildlife, and recreational interests of the Upper Mississippi River.
Fish and Wildlife Coordination Act of 1958
Congress passed the Fish and Wildlife Coordination Act of 1958, authorizing that fish and wildlife
conservation receive consideration equal to that of other project purposes and be coordinated
with other features of water resource development.
Forest Conservation Act of 1960
Congress approved the Forest Conservation Act of 1960, authorizing the Army Corps of
Engineers to provide for the protection and development of forest and other vegetative cover, and
for the establishment and maintenance of other conservation measures at all Army Corps
projects.
Establishment of the Minnesota Wisconsin Boundary Area Commission, 1965
The states of Minnesota and Wisconsin established the Minnesota Wisconsin Boundary Area
Commission to resolve and address water resource related issues on the Mississippi and St.
Croix Rivers. Consisting five commissioners from each state, the Commission studied; made
recommendations; coordinated intergovernmental activities; and provided public information on
the use, development, and protection of the St. Croix and Mississippi rivers that form the
interstate border.
Water Resources Planning Act of 1965
The Water Resources Planning Act of 1965 established a Water Resources Council composed of
Cabinet representatives in order to maintain a continuing assessment of the adequacy of water
supplies in each region of the U.S., and to establish principles and standards for federal
participants in the preparation of river basin plans and in evaluating federal water projects. The
Act also established river basin commissions, including the Upper Mississippi River Basin
Commission, and stipulated their duties and authorities. In addition, the Act established a grant
program to assist states in participating in the development of related comprehensive water and
land use plans.
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National Environmental Policy Act of 1969
The National Environmental Policy Act of 1969 authorized preparation of the environmental
impact statement as an integral element of the Army Corps of Engineers' pre-authorization
process on all projects and permit-granting activities. In addition, the Act instructed the Army
Corps to take into consideration the sociological, cultural, biological, demographic, and economic
effects and to consult with local, state, and federal agencies, as well as concerned citizen groups,
in the process of producing environmental impact statements.
Hypoxia in the Gulf of Mexico, 1970s
Growing awareness of the Gulf of Mexico hypoxic zone led to research and the realization that
the Upper Mississippi River System needed to take efforts to address the downstream problem of
hypoxia in the Gulf of Mexico.
Environmental Quality Improvement Act of 1970
The Environmental Quality Improvement Act of 1970 provided for the submission and
promulgation of guidelines for considering possible adverse economic, social, and environmental
effects of proposed projects, and it expressed Congress’ intent that federally-financed water
resource projects incorporate the objectives of economic development; the quality of the total
environment, including its protection and improvement; the well-being of the people; and the
national economic development.
Federal Water Pollution Control Act of 1972
Complementary to the Environmental Quality Improvement Act of 1970, the Water Pollution
Control Act of 1972 created guidelines affecting standards applied by the Army Corps of
Engineers in its environmental impact statements, as well as reinforced the Army Corps'
perceptions of changing national priorities.
Great River Environmental Action Team, 1974
Under the direction of the Army Corps of Engineers, U.S. Fish and Wildlife Service, and the
Upper Mississippi River Basin Commission, concerned state and federal agencies, quasi-public
interest groups and private citizens formed the Great River Environmental Action Team. The
action team represented the varied interests of the region in the development of comprehensive
and innovative plans to guarantee the river's future use by all. The major objective of Great River
Environmental Action Team was to develop a resource management plan for the river that will
incorporate, in a balanced manner, total river resource requirements, including commercial
navigation, fish and wildlife, water quality management, and public recreation. The study effort
was divided into three separate but related reaches of the Mississippi River: Great River
Environmental Action Team I, which incorporated the reach of the river from the head of
navigation at Minneapolis-St. Paul, Minnesota, to Guttenberg, Iowa; Great River Environmental
Action Team II, which incorporated the reach of the river from Guttenberg, Iowa, to Lock and Dam
22 at Saverton, Missouri; and Great River Environmental Action Team III, which incorporated the
reach of the river from Saverton, Missouri, to the confluence with the Ohio River at Cairo, Illinois.
Litigation, 1975
The Izaak Walton League, Sierra Club, and 21 western railroads filed lawsuits to prevent the
Army Corps of Engineers from beginning construction of the locks and dam 26. The suit
contended that the Army Corps did not receive due Congressional authorization; the
environmental impact statement did not consider system effects; and that the Corps had ignored
the objectives of the national economic development and environmental quality requirements,
improperly and inadequately assessed project costs and benefits, and failed to consider feasible
alternatives. The litigation sparked major national and congressional debate.
Inland Waterways Authorization Act, 1978
Seeking to balance environmental and stakeholder concern over construction of the locks and
dam 26 with the navigation system needs, Congress through the Inland Waterways Authorization
Act of 1978 authorized construction of a new dam with a single, 1,200 foot lock, and directed the
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Upper Mississippi River Basin Commission to conduct studies and make recommendations
related to further navigation capacity expansion and its ecological impacts.
Fish and Wildlife Conservation Act of 1980
The Fish and Wildlife Conservation Act of 1980 provided funds to states to conduct inventories
and conservation plans for conservation of non-game wildlife. The Act also encouraged federal
departments and agencies to use their statutory and administrative authority to conserve and
promote conservation.
Establishment of the Upper Mississippi River Basin Association, 1981
President Reagan issued an Executive Order abolishing the Upper Mississippi River Basin
Commission, along with all other basin commission. In turn, Governors of the five affected states
(Illinois, Iowa, Minnesota, Missouri, and Wisconsin) signed a joint resolution calling for “the
continuation of an interstate organization to maintain communication and cooperation among the
states on matters related to water planning and management,” and they established the Upper
Mississippi River Basin Association to coordinate inter-agency water resources planning and to
further the implementation of the recommendations of the Master Plan study.
Comprehensive Master Plan for the Upper Mississippi River System, 1982
The Upper Mississippi River Basin Commission presented its findings to the Congressional study
authorized in 1978 related to further navigation capacity expansion and its ecological impacts in a
landmark document, the Comprehensive Master Plan for the Management of the Upper
Mississippi River System. Among other things, the Master Plan recommended that Congress
authorize a second lock, 600-feet in length, at Lock and Dam 26 and exclude the second lock
from further action under the National Environmental Policy Act of 1969; a habitat rehabilitation
and enhancement program; a long term resource monitoring program; a computerized inventory
and analysis system; recreation projects; and a study of the economic impacts of recreation.

Recent Restoration Activities (1986-present)
Below is a timeline of events establishing and implementing restoration activities in the Upper
Mississippi River System since 1986:
Water Resources Development Act of 1986
The Water Resources Development Act of 1986 authorized key recommendations of the Upper
Mississippi River Basin Commission’s Comprehensive Master Plan, including both a second lock
at Lock and Dam 26 and a variety of environmental initiatives. The environmental initiatives
constituted the original programmatic elements of what was later to become known as the
Environmental Management Program. Specifically, Section 1103 of the Act authorized the Army
Corps of Engineers, the Department of Interior, and the states of Illinois, Iowa, Minnesota,
Missouri, and Wisconsin to initiate a program for the planning, construction, and evaluation of
measures for fish and wildlife habitat rehabilitation and enhancement; a long term resource
monitoring program; a computerized inventory and analysis system; a program of recreational
projects; an assessment of the economic benefits generated by recreational activities; and
monitoring of traffic movements. Other provisions of Section 1103 provided both context and
statutory direction regarding implementation of the Environmental Management Program. Of
particular note were the provisions that expressed Congress’ desire to ensure the coordinated
development and enhancement of the Upper Mississippi River System; its declaration that the
river was a “nationally significant ecosystem and a nationally significant commercial navigation
system;” the definition of the Upper Mississippi River System as the commercially navigable
portions of the Mississippi River north of Cairo, Illinois, and the Minnesota, Black, Saint Croix,
Illinois, and Kaskaskia Rivers; and its clarification that none of the appropriations for the habitat,
monitoring, or computerized information and analysis programs should be considered chargeable
to navigation.
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Mississippi National River and Recreation Area, 1988
Congress passed an Act to provide for the designation and conservation of certain lands in the
states of Arizona and Idaho, and for other purposes” designating a 72-mile corridor along the
Upper Mississippi River between Dayton, Minnesota, and Hastings, Minnesota, as the Mississippi
National River and Recreation Area.
Water Resources Development Act of 1990
The Water Resources Development Act of 1990 amended the original Environmental
Management Program authorizing legislation in Section 1103 of the Water Resources
Development Act of 1986 by extending the original EMA authorization period an additional five
years, through fiscal 2002.
Creation of the Mississippi Interstate Cooperative Resource Association, 1991
State natural resource agencies formed the Mississippi Interstate Cooperative Resources
Association in order to improve the conservation, development, management, and utilization of
interjurisdictional fishery resources (both recreational and commercial) in the Mississippi River
Basin through improved coordination and communication among the responsible management
entities. Member states included Alabama, Arkansas, Colorado, Georgia, Illinois, Indiana, Iowa,
Kansas, Kentucky, Louisiana, Minnesota, Mississippi, Missouri, Montana, Nevada, New York,
North Carolina, North Dakota, Pennsylvania, Ohio, Oklahoma, South Dakota, Tennessee, Texas,
Virginia, West Virginia, Wisconsin, and Wyoming. The U.S. Fish and Wildlife Service, Tennessee
Valley Authority, U.S. Bureau of Reclamation, U.S. Geological Survey/Biological Resources
Division, Chickasaw Indian Nation, and Chippewa-Cree Indian Tribe were also association
members.
Water Resources Development Act of 1992
The Water Resources Development Act of 1992 once again amended the original Environmental
Management Program authorizing legislation by allowing some limited flexibility in how funds
were allocated between the Habitat Rehabilitation and Enhancement Projects program and the
Long Term Resource Monitoring Program and by changing the Environmental Management
Program cost sharing provisions to assign sole responsibility for operation and maintenance of
habitat projects to the agency that managed the lands on which the project was located.
Environmental Management Program Midterm Evaluation Report, 1992
The Army Corps of Engineers prepared a Midterm Evaluation Report setting forth Environmental
Management Program accomplishments and recommending continued funding.
Water Quality Initiative for the Upper Mississippi, 1992
The states of the Upper Mississippi River Basin Association initiated a Water Quality Initiative to
examine comprehensive strategies for sedimentation and toxic pollution. The Initiative identified a
series of strategic steps necessary for ultimately fashioning a regional water quality protection
program, beginning with the establishment of specific reduction goals followed by the
identification and prioritization of sources of pollution.
Nutrient Enhanced Coastal Ocean Productivity Study, 1990-1995
The National Oceanic and Atmospheric Administration expanded research on hypoxia in the Gulf
of Mexico through a Nutrient Enhanced Coastal Ocean Productivity Study. The study helped
foster communication among scientists, advisory groups, and review panels (including the
National Research Council) about hypoxia in the Gulf, and it raised public interest and attention
about the issue.
Sierra Club Legal Defense Fund petition to U.S. Environmental Protection Agency, 1995
Leading a group of 17 stakeholders, the Sierra Club Legal Defense Fund petitioned the U.S.
Environmental Protection Agency and the Governor of Louisiana to convene a hypoxia
management conference under Section 319 of the Clean Water Act. In coordination with other
agencies, the U.S. Environmental Protection Agency responded by initiating an exchange of
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scientific knowledge and public information through a series of workshops and symposia.
Conferences held in New Orleans, Louisiana, and Davenport, Iowa, conveyed information on the
dynamics and effects of hypoxia, links to nutrient loads from the Mississippi River System, and
management activities under way in the basin. Soon after, the U.S. Environmental Protection
Agency convened meetings of high-ranking federal officials to start the policy dialogue and asked
the White House Office of Science and Technology Policy to conduct what would become an
assessment of hypoxia in the Northern Gulf of Mexico.
National Invasive Species Act of 1996
The National Invasive Species Act authorized the Army Corps of Engineers to investigate and
identify environmentally-sound methods for preventing and reducing the dispersal of aquatic
nuisance species between the Great Lakes and the Mississippi River drainage through the
Chicago River Ship and Sanitary Canal.
Environmental Management Program Evaluation Report, 1997
The 1997 Environmental Management Program Evaluation Report described the
accomplishments of the Program’s first 12 years, set forth the partner agencies’ vision of the
Program’s future, and described the broad public support that the Program enjoys. The report
also included a variety of additional recommendations that could be accomplished by changes to
Army Corps policy or the resolve of all Environmental Management Program partner agencies.
Specifically, in the report, the Army Corps of Engineers recommended that a Habitat Needs
Assessment be conducted for the Upper Mississippi River, representing the first systemic attempt
at quantifying habitat needs and restoration goals to address the cumulative ecological impacts of
human actions in the River’s floodplain and watershed.
Harmful Algal Bloom and Hypoxia Research and Control Act of 1998
The Harmful Algal Bloom and Hypoxia Research and Control Act codified development of the
integrated hypoxia assessment and established an interagency task force to deliver an action
plan for reducing, mitigating, and controlling hypoxia in the northern Gulf of Mexico. The plan
included incentive-based partnership approaches, as well as social and economic costs and
benefits of the measures for reducing, mitigating, and controlling hypoxia. States, Indian tribes,
local governments, academic, agricultural, industry, and environmental groups and
representatives were to be consulted in plan development.
Water Resources Development Act of 1999
The Water Resources Development Act of 1999 authorized the Upper Mississippi River
Comprehensive Plan, requiring the Army Corp of Engineers to develop a plan to address water
resource and related land resource problems and opportunities in the Upper Mississippi River Illinois waterway in the interest of systemic flood damage reduction by means of flood control and
floodplain management strategies; continued maintenance of the navigation project; management
of bank caving and erosion; watershed nutrient and sediment management; habitat management;
and recreation needs. The Act also reauthorized the Environmental Management Program,
increased its annual authorized appropriations by 75 percent, and established two elements as
continuing authorities: planning, construction, and evaluation of fish and wildlife habitat
rehabilitation and enhancement projects; and long term resource monitoring, computerized data
inventory and analysis, and applied research. In addition, the Act changed the Program’s cost
sharing requirements, called for an Environmental Management Program independent technical
advisory committee, and directed that a habitat needs assessment by completed.
Completion of Integrated Hypoxia Assessment, 2000
Scientists completed the integrated hypoxia assessment. The peer-reviewed reports detailed the
distribution, dynamics, and causes of Gulf hypoxia; the ecological and economic consequences;
sources and loads of nutrients transported by the Mississippi River to the Gulf of Mexico; effects
of reducing nutrient loads; methods for reducing nutrient loads; and the social and economic
costs and benefits of such methods. The reports sparked considerable debate on the degree to
which the Mississippi River contributed nitrogen in the Gulf.
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Upper Mississippi Basin Conservation Act of 2000
Representative Ron Kind introduced the Upper Mississippi Basin Conservation Act. The
bipartisan legislation established a coordinated, interagency approach to reducing sediment and
nutrient runoff into the Upper Mississippi River and its tributaries based on sound science.
National Academy of Sciences report, 2001
The National Academy of Sciences released its report recommending improvements to three key
areas of the Army Corps of Engineers’ navigation study: the traffic forecasting model, the study’s
focus on lock expansion, and better integration of economics and engineering considerations with
environmental and social factors. The report suggested that because the draft feasibility study
framed the issue of managing waterway traffic and expanding locks in terms of commodity
shipments and infrastructure investments, it too narrowly represented the commercial interests
along the river and relegated environmental issues to discussions of side effects that require
mitigation. A general lack of data on the ecological status of the Upper Mississippi River pointed
to the need for an improved assessment study of the system-wide and cumulative impacts of the
existing navigation system on Upper Mississippi River ecosystems. The report identified the Army
Corps of Engineers-administered Environmental Management Program as the vehicle for
conducting ecological studies and studies on navigational impacts.
Hypoxia Action Plan, 2001
As debate over responsibility for nitrogen loadings continues, the Mississippi River/Gulf of Mexico
Task Force met seven times to develop the Hypoxia Action Plan. The Action Plan was finally
delivered to Congress in 2001. The Plan outlined an ambitious restoration strategy for improving
water quality and restoring habitat throughout the Mississippi River watershed and highlighted the
need for voluntary, incentive-based approaches for achieving goals, such as reducing nonpoint
source pollution and nitrogen-loading in the Mississippi River. In addition, the Plan established
the goal of reducing the size of the "dead zone" by half by 2015; called for the development of
strategies to reduce nutrients entering the Gulf, particularly the amount of nitrogen, by 30 percent;
and recommended continued research and monitoring to better understand the problem.
Upper Mississippi Basin Conservation Act of 2001
Representative Ron Kind re-introduced the Upper Mississippi Basin Conservation Act. The
bipartisan legislation established a coordinated, interagency approach to reducing sediment and
nutrient runoff into the Upper Mississippi River and its tributaries based on sound science.
Restructured feasibility study, 2001
Following release of the National Academy of Sciences report, the Army Corps of Engineers
announced its intent to delay the navigation study to allow time to evaluate the comments and
determine a new course of action. The Army Corps solicited help in this endeavor by forming a
Federal Principals Task Force, made up of senior members of the Department of Interior,
Department of Agriculture, Department of Transportation, and U.S. Environmental Protection
Agency. The task force’s focus was to provide a national level balance and guidance on important
economic and environmental issues related to the National Academy of Sciences study
recommendations. A counterpart-working group, defined as the Regional Interagency Work
Group, also was established to help guide the future of the navigation study at the local level.
Draft Interim Report for the Restructured Navigation Feasibility Study, 2002
The Army Corps of Engineers issued its draft interim report for the feasibility study. The most
striking element of the refocused draft report was the proposed “systemic authority.” A systemic
authority would mean a unified funding mechanism that treated navigation improvements with
mitigation and restoration. The draft interim report also identified several preliminary navigation
alternatives along the Upper Mississippi River, including no action, charging congestion fees for
commercial traffic, traffic scheduling, moorings at various locations, and various combinations of
guidewall extensions and new locks. The report also suggested several restoration alternatives.
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Upper Mississippi River Basin Protection Act of 2003
The Upper Mississippi River Basin Protection Act of 2003 called for the establishment of a
sediment and nutrient monitoring network as part of the Upper Mississippi River Stewardship
Initiative. The purpose of the monitoring network was to identify and evaluate significant sources
of sediment and nutrients in the basin; quantify the processes affecting mobilization, transport,
and fate of the sediments and nutrients on land and in water; quantify the transport of sediments
and nutrients to and through the Upper Mississippi River basin; record changes to sediment and
nutrient loss over time; provide coordinated data to be used in computer modeling of the Basins;
and identify major sources of sediment and nutrients within the Basin. Though the bill passed the
House, there was little action in the Senate.
Environmental Management Program Report to Congress, 2004
The Army Corps of Engineers submitted its second report to Congress on the Environmental
Management Program in fulfillment of Section 1103 of the Water Resources Development Act of
1986. The report evaluated and recommended modifications to enhance the Program in its
present form, regardless of what future modifications may be considered. The report concluded
that the Environmental Management Program had contributed significantly to the environmental
sustainability of the Upper Mississippi River System; employed an adaptive management
approach to river management and restoration; was part of an integrated approach to addressing
Upper Mississippi River ecosystem needs; was partnering with other programs to enhance its
effectiveness and leverage resources; had pioneered new techniques and contributed
substantially to state-of-the-art in ecosystem restoration and monitoring of large river systems;
was consistent with, and was a pre-cursor to, several important national policies and regional
approaches related to large river system; and had effectively and efficiently utilized federal
appropriations to meet program objectives.
Pre-Conference Report for the Navigation Feasibility Study, 2004
The Army Corps of Engineers released its Alternative Formulation Briefing Pre-Conference
Report for Navigation Feasibility Study. The report’s purpose was to provide a concise overview
of the study, focusing on the Plan formulation process that had been followed to create viable
alternatives and ultimately identify tentatively-selected plans for navigation efficiency and
ecosystem restoration. The goal was to identify and resolve any relevant policy concerns that
would otherwise delay or preclude approval of the Draft Feasibility Report. The report’s draft
tentatively-selected plans were still works in progress and no final decisions had been made. A
draft recommended plan would ultimately be presented in the future draft feasibility report.
Final Integrated Feasibility Report and Programmatic Environmental Impact Statement for
the UMR-IWW System Navigation Feasibility Study and Chief’s Report, 2004
In the Final Integrated Feasibility Report and Chief’s Report, the Corps recommended a 50-year
ecosystem restoration plan (Alternative D) at a cost of approximately $5.72 billion. It proposed
that Congress authorize an initial installment of the plan for an estimated 225 projects with a cost
of $1.58 billion. These projects would include fish passages, island building and protection, water
level management, backwater restoration, side channel restoration, wing dam and dike alteration,
and shoreline protection. The Corps proposed 100-percent federal funding for all projects that
modify structures and operations of the existing navigation system (the “nine-foot navigation
project”), fall within the National Refuge System, or effect backwater areas connected to the main
river channel within the Ordinary High Water line.

Restoration Plans
In the 1986 Water Resources Development Act (WRDA), Congress designated the UMR as a
“nationally significant ecosystem and a nationally significant commercial navigation system,”
making it the only inland river in the United States to have such a designation. Since then,
momentum has been building to address the consequences of spending billions on navigation
improvements but only a fraction of that on ecosystem restoration efforts in the UMR system.
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Several large-scale ecosystem restoration and environmental protection initiatives are underway
in the UMR basin. These activities are occurring at different geographic scales – from the UMR
channel, to riparian wetlands and bottomland forests, to the management of lands across large
sub-basins within the Mississippi River watershed – and are managed by both federal and state
entities.
Within the river and floodplain system, the most significant of these is the Upper Mississippi River
and Illinois Waterway Navigation Study (Navigation Study). The recently finalized 50-year, $5.72billion ecosystem restoration plan builds on previous restoration planning and implementation
work through the UMR Environmental Management Program, the UMR Refuge system, and state
pool-planning efforts.
Within the broader watershed, most of which consists of private lands in agricultural production,
the Action Plan for Reducing, Mitigating, and Controlling Hypoxia in the Northern Gulf of Mexico
(Hypoxia Action Plan) and the continuing implementation of USDA conservation programs
constitute the primary landscape-level efforts to improve environmental management of private
agricultural lands. The Hypoxia Action Plan has initiated a planning process, but the degree of
federal and state support needed to move this process forward has yet to materialize. At the
same time, spending has increased significantly through the USDA conservation programs
reauthorized in the 2002 Farm Bill. There is, however, very little coordination or assessment of
the impacts of these programs on a basin-wide scale.
i. River and Floodplain Restoration Activities
Environmental Management Program
Section 1103 the 1986 WRDA established the Upper Mississippi River System Environmental
Management Program (EMP) and authorized a series of ecosystem monitoring and restoration
activities that would be undertaken by the U.S. Army Corps of Engineers in partnership with the
Department of Interior and the states of Illinois, Iowa, Minnesota, Missouri, and Wisconsin.
The EMP has two main parts: the Habitat Rehabilitation Enhancement Project (HREP) program
and the Long Term Resource Monitoring Program (LTRMP). The HREP program is managed by
the Corps, in consultation with the U.S. Fish and Wildlife Service (FWS) and state natural
resource agencies. Though HREP the Corps and its partners plan, design, construct, and
maintain habitat restoration projects in the UMR. The U.S. Geological Survey (USGS), working
through the Upper Midwest Environmental Sciences Center and six state-managed field stations,
manages the LTRMP. The goals of the LTRMP are to improve the understanding of the UMR
ecosystem and its problems; to monitor long-term trends and impacts to selected resources; to
maintain and disseminate scientific information about the river system; and to provide support
products and management options for improving management of the river.
Since its inception, the EMP has completed 40 HREP projects that have improved fish and
wildlife habitat on approximately 67,000 acres. An additional 24 projects are currently under
construction or in design. They will help to restore an additional 74,000 acres of aquatic and
terrestrial habitat. Since its inception, Congress has appropriated a total of $282.72 million for
the EMP (through fiscal 2005). The states have contributed an additional $16.5 million (through
fiscal 2003), bringing total expenditures to nearly $300 million.
Monitoring and sampling data from the LTRMP has formed the basis of numerous research
projects and has been developed into digital databases and mapping products. The 1998
Ecological Status and Trends of the Upper Mississippi River System report used LTRMP data to
provide a broad assessment of the ecological condition of the Upper Mississippi River System.
An updated version of the report is due to be released in 2005.
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In its 1997 Report to Congress on EMP, the Corps recommended that a Habitat Needs
Assessment (HNA) be undertaken for the UMR. The HNA’s purpose was to systematically
quantify habitat needs and to provide a decision management tool for program managers
pursuing restoration goals to address the cumulative ecological impacts of human actions in the
UMR floodplain and watershed. With data from the LTRMP and other sources and extensive
stakeholder input, the HNA (2000) identified long-term habitat needs for the main channel,
secondary channel, backwaters, islands, and impoundment pools, and refined the focus of future
monitoring and research activities.
In recent years, states in the UMR basin, with public input, have built on the HNA’s findings by
preparing Environmental Pool Plans (EPPs) for the UMR’s pools. EPPs aim to depict a more
detailed desired future for the UMR than the broader HNA by identifying pool-scale tools and
techniques that could reverse the ecological decline of the UMR riverine ecosystem. Depending
on the state and the condition of the pool, primary actions may include constructing and
protecting islands, acquiring land or establishing conservation easements from willing sellers to
restore the river’s connection to its floodplain, managing water levels (e.g. lower summer water
levels), and dredging.
The EMP also has fostered an array of partnerships between federal and state entities, nongovernmental organizations, and the public.
Finally, the EMP has served as the basis for future restoration efforts. Design and construction
methods, information on habitat response, monitoring data, interagency coordination, and public
input mechanisms that evolved through program implementation have informed the development
of the ecosystem restoration plan of UMR-IWW Navigation Study.
UMR-IWW Navigation Study
The most ambitious and systematic attempt to develop a restoration plan and funding structure
for the UMR has come through the Upper Mississippi River and Illinois Waterway (UMR-IWW)
Navigation Study. The UMR-IWW Navigation Study was initiated in the late 1980s in response to
requests to extend locks and ease congestion along the UMR system. By 1991, it had been
broadened to include studies of the environmental impacts of incremental increases in traffic
resulting from any navigation improvements.
The Corps issued a draft feasibility study in July of 2000, but the study was temporarily halted in
February of 2001 in response to “whistle-blower” allegations that key variables had been altered
in order to insure that the study would recommend large-scale construction alternatives. These
allegations in turn raised more general concerns over assumptions and methods used in the
economics portion of the study and the extent to which the environmental impacts of navigation
system operation and maintenance had been addressed. The U.S. Department of Defense asked
the National Academy of Sciences (NAS) – via the Water Science and Technology and
Transportation Boards of the National Research Council – to assess the study’s integrity and
complete a policy review of data and methodologies.
In addition to criticizing the economic models and traffic forecasts underlying the Navigation
Study’s assessment of the need for lock and dam upgrade and expansion, the initial NAS report
recommended that any future version of the study give equal weight to the ecosystem restoration
measures needed to ensure the environmental sustainability of the river system.
Beginning in 2001, the Corps embarked on a major restructuring of the study, one that looks
more holistically at the navigation system, including its long-term impacts on the UMR ecosystem
and opportunities for river and floodplain habitat restoration. The restructured study has placed
greater emphasis on collaboration among federal and state agencies and the inclusion of nongovernmental groups in the study process. The Corps also has requested that the National
Research Council conduct a parallel assessment of the study process and draft documents,
thereby instituting an expert review mechanism internal to the study.

203

In September 2004, the Corps issued its Final Integrated Feasibility Report and Programmatic
Environmental Impact Statement for the UMR-IWW System Navigation Feasibility Study. It
concluded that the authorities and funding levels for EMP are “insufficient to meet the
environmental needs of the UMRS” and that “[d]egradation of the system will continue in the
future in the absence of any additional federal action.” In view of its status as a multi-purpose
river system that provides the nation with significant economic and environmental benefits, the
Corps recommended that a dual purpose integrated plan “be approved as a framework for
modifications and operational changes to the Upper Mississippi River and Illinois Waterway
System to provide for navigation efficiency and environmental sustainability, and to add
ecosystem restoration as an authorized project purpose (xii).”
As a dual-purpose plan, it would authorize both navigation efficiency improvements (lock and
dam expansion and small-scale measures) and environmental sustainability improvements
(ecosystem restoration activities and modifications to operations and maintenance activities). As
an integrated plan, it would enable the Corps to manage and operate the river system adaptively,
allowing environmental benefits that might be realized under different operations and
management regimes to be factored into decision-making that had previously sought only to
optimize navigation efficiency. This change in authority would allow, for example, the Corps to
modify dredging operations so that they supported restoration projects such as island
reconstruction or pool draw-downs (which restore or enhance aquatic plant species).
In the December 2004 Chief’s Report, the Corps recommended a 50-year ecosystem restoration
plan (Alternative D) at a cost of approximately $5.72 billion. It proposes that Congress authorize
an initial installment of the plan for an estimated 225 projects with a cost of $1.58 billion. These
projects would include fish passages, island building and protection, water level management,
backwater restoration, side channel restoration, wing dam and dike alteration, and shoreline
protection. The Corps proposed 100-percent federal funding for all projects that modify structures
and operations of the existing navigation system (the “nine-foot navigation project”), fall within the
National Refuge System, or effect backwater areas connected to the main river channel within the
Ordinary High Water line. The Corps offered three reasons for this funding arrangement, which
covers the majority of proposed projects: 1) that the nine-foot channel project is the cause of
much of the environmental degradation that the restoration plan seeks to arrest and reverse; 2)
that much of the UMR System falls within FWS National Wildlife and Fish Refuges; and 3) that
the UMR System is interstate in nature.
The plan also called for Congress to authorize acquisition of 35,000 acres of land from willing
sellers to support floodplain connectivity and wetland and riparian habitat protection and
restoration. The total cost of these activities was estimated at $277 million, with a 65/35 percent
cost-share between federal and non-federal sponsors. Non-federal sponsors, including nonprofit
entities, would be responsible for land acquisition and the costs of operating and maintaining the
projects.
ii. Watershed-Wide Restoration: Hypoxia Action Plan and USDA Conservation Programs
Another major impetus for ecosystem restoration in the UMR basin derives from efforts to
address the downstream problem of hypoxia in the Gulf of Mexico. The hypoxia action plan,
released in early 2001, outlined the ambitious restoration strategy of the federal-state interagency
task force for improving water quality and restoring habitat throughout the Mississippi River
watershed. The plan highlighted the need for voluntary, incentive-based approaches for
achieving goals, such as reducing nonpoint source pollution and nitrogen-loading in the
Mississippi River, and it looked ahead to the reauthorization of the conservation title of the 2002
Farm Bill as a major opportunity for directing federal funds toward the region.
USDA conservation programs are used heavily by agricultural producers throughout the UMR
region and offer significant opportunities for advancing systemic ecosystem restoration in the river
system and the broader basin. The Environmental Quality Incentives Program (EQIP) aims at
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improved on-farm environmental management and forms a major tool for reducing nutrient and
sediment losses from agricultural operations. Other programs – including the Conservation
Reserve Program (CRP), Wetland Reserve Program (WRP), and Wildlife Habitat Incentives
Program (WHIP) – aim at preserving and restoring wildlife habitat. The Conservation Security
Program (CSP) is a new “green payments” program that will pay producers to adopt and maintain
practices that address a broad range of natural resource management concerns.
Development of the Integrated Assessment and Hypoxia Action Plan
Awareness of the hypoxic zone began in the 1970s, and research continued though the 1980s
and early 1990s. In 1995, a group of non-governmental organizations petitioned EPA and the
Governor of Louisiana to convene a management conference for hypoxia. In coordination with
other agencies, EPA held a series of workshops and symposia, and managers and policymakers
began paying attention. Soon after, EPA convened meetings of high-ranking federal officials to
start the policy dialogue and asked the White House Office of Science and Technology Policy to
conduct what would become an assessment of hypoxia in the Northern Gulf of Mexico.
By 1997, this federal workgroup was broadened and became known as the Mississippi River/Gulf
of Mexico Watershed Nutrient Task Force (Task Force). In 1998, Congress passed the Harmful
Algal Bloom and Hypoxia Research and Control Act of 1998 (HABHRCA). It codified the
development of a hypoxia assessment and charged the interagency Task Force with developing
an action plan for reducing, mitigating, and controlling hypoxia in the northern Gulf of Mexico.
The Task Force’s integrated assessment was completed in 2000. It consisted of six reports on
the distribution, dynamics, and causes of Gulf hypoxia; the ecological and economic
consequences; sources and loads of nutrients transported by the Mississippi River to the Gulf of
Mexico; methods of reducing nutrient loads; and the environmental, social, and economic impacts
of such methods. Models linked Gulf hypoxia to high nitrogen levels from nonpoint source
pollution in the Mississippi/Atchafalaya River Basin and identified several options for reducing
nitrogen-loading by 20-40 percent. When the draft of the integrated assessment was released, a
debate on the degree of nitrogen-loading along the Mississippi River was initiated by agricultural
stakeholders. Consensus on this issue was eventually reached because of the sound science on
which models were based, enabling the process to develop the hypoxia action plan to begin.
The Action Plan for Reducing, Mitigating, and Controlling Hypoxia in the Northern Gulf of Mexico
was submitted as a Report to Congress on January 18, 2001. The Plan outlined a national
strategy to reduce the frequency, duration, size, and degree of oxygen depletion of the hypoxic
zone in the northern Gulf of Mexico.
To guide the goal-setting process for the hypoxia action plan, the following principles were
identified:
•
•
•

•
•

Encourage voluntary, practical, and cost-effective actions;
Utilize existing programs and state/federal regulatory mechanisms;
Follow adaptive management, which is based on implementing action items, educating
the public, monitoring, conducting additional research and modeling, and adapting the
management strategy based on periodic evaluations of environmental, economic, and
programmatic indicators;
Identify additional funding needs and sources during the annual agency budget process;
and
Provide measurable outcomes.

With these principles in mind, three long-term goals were established. The coastal goal is to
reduce the average size of the hypoxic zone to less than 5,000 sq km by 2015 through the
implementation of practical and cost-effective voluntary actions that aim to reduce the annual
discharge of nitrogen into the Gulf. The within-basin goal is to restore and protect the waters of
the 31 states and 77 tribes in the basin through the implementation of nutrient and sediment
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reduction actions that protect public health and aquatic life, as well as reduce negative impacts of
water pollution on the Gulf of Mexico. The quality-of-life goal is to improve the communities and
economic conditions across the Mississippi basin, particularly the agriculture, fisheries, and
recreation sectors, through improved public and private land management and a cooperative,
incentive-based approach.
To achieve these goals, the Plan outlined a timeline of actions to be undertaken between 2000
and late 2003, including developing a budget proposal, establishing sub-basin committees,
developing a hypoxia research strategy, expanding long-term monitoring for the hypoxic zone and
the Mississippi River basin, and developing strategies for reducing nutrients and point source
loadings in sub-basins.
At this time, implementation remains behind schedule and insufficient political will has been
exerted by the current Administration and the stakeholders within the basin to advance the Plan.
The Role of USDA Conservation Programs
USDA’s conservation programs can be a critical vehicle for implementing the basin-wide
environmental quality and restoration goals, including those outlined in the Hypoxia Action Plan.
For example, the Environmental Quality Incentives Program (EQIP), which specifically identifies
addressing national conservation priorities as one of its goals, could play a significant role in
funding voluntary, incentive-based measures, such as best management practices for controlling
nonpoint source pollution and nitrogen runoff from agricultural lands. Other important programs
include the Wetlands Reserve Program (WRP), the Conservation Reserve Program (CRP), the
Wildlife Habitat Incentives Program (WHIP), and the Farmland Protection Program (FPP).
The 2002 Farm Bill authorized an 80-percent increase for USDA’s conservation programs over
the next ten years, providing billions of dollars of mandatory spending and significantly expanding
EQIP, WRP, and CRP, while also expanding WHIP and FPP. The legislation also created a new
Conservation Security Program (CSP), which will pay producers to adopt or maintain practices
that address natural resource management concerns.
Over the life of the current Farm Bill, using very rough figures, the federal investment in the UMR
basin states through USDA environmental management, restoration, and large retirement
programs will total $3-4 billion.
Although such funding increases and program expansions are welcome, the most serious
agricultural-related environmental challenges – nonpoint source pollution, water and air pollution
from confined animal feeding operations, and degradation and loss of wildlife habitat and
wetlands – cannot be stemmed without the carefully planned targeting of conservation program
resources. Without considerable leadership from the governors in the Mississippi Basin and the
White House, it is unclear whether the Hypoxia Action Plan, despite its significant stakeholder
involvement and good scientific underpinning, will play a significant future role in advancing
environmental quality improvements and restoration efforts in the predominantly agricultural UMR
basin.

Key Players
Federal
U.S. Army Corps of Engineers
U.S. Department of Agriculture
U.S. Fish and Wildlife Service
U.S. Geological Survey
U.S. Coast Guard
U.S. Department of Transportation, Maritime Administration
U.S. Environmental Protection Agency
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Federal Emergency Management Agency
National Oceanographic and Atmospheric Administration
State
Illinois
Iowa
Minnesota
Missouri
Wisconsin
Other
American Rivers
Audubon Society
Environmental Defense
Illinois Stewardship Alliance
Mississippi River Basin Alliance
The Izaak Walton League of America
The Nature Conservancy
Upper Mississippi River Basin Association
Upper Mississippi River Conservation Committee

Funding
Environmental Management Program
The Water Resources Development Act of 1999 authorized annual appropriations of $22.75
million for Environmental Management Program habitat projects; $10.42 million for long-term
resource monitoring; and $350,000, through 2009, for an independent technical advisory
committee. Prior to the 1999 reauthorization, the annual legislative authorization for
Environmental Management Program habitat projects was $13.0 million and the long-term
resource monitoring annual legislative authorization was $5.955 million. In addition, prior to 1999,
there was no authority for an independent technical advisory group.
Since its inception, Congress has appropriated a total of $282.72 million for the EMP (through
fiscal 2005). The states have contributed an additional $16.5 million (through fiscal 2003),
bringing total expenditures to near $300 million. Figure 1 shows appropriated versus authorized
EMP funding since fiscal 1994.
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Funding History: Environmental Management Program (EMP)
1994-2005 (in millions of dollars)
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In administering the Environmental Management Program, the Army Corps of Engineers transfers
funding to the U.S. Geological Survey in order to carry out the Long Term Resource Monitoring
Program. A portion of these funds is then provided to states to support the work of the six field
stations. The Army Corps also transfers funding to the U.S. Fish and Wildlife Service to support
its involvement in the planning, design, and operation and maintenance of habitat projects. The
U.S. Fish and Wildlife Service is also responsible for the costs of operating and maintaining
Program habitat projects on lands that it manages
Upper Mississippi River – Illinois Waterway Navigation Study
In the Final Integrated Feasibility Report and PEIS (September 2004) and Chief’s Report
(December 2004), the Corps recommended an ecosystem restoration framework plan that
consisted of an estimated 1,010 projects with a combined first cost of about $5.3 billion. The total
estimated operation and maintenance costs for these projects over a 50-year project life in 2003
dollars were estimated at $257 million. The first cost of the 100-percent federal projects was
estimated at about $4.25 billion. The total first cost of the cost shared floodplain restoration
projects was estimated at about $1.05 billion with a federal share of about $680 million and a
non-federal share of about $370 million.
The Corps recommended further that Congress authorize an initial 15-year increment of $1.462
billion. Additional funding would be contingent on a Report to Congress that evaluated the
progress toward restoration goals.
Hypoxia Action Plan
The Hypoxia Action Plan was delivered to Congress in 2001, as well as plans to continue the
work developed by the Mississippi River/Gulf of Mexico Task Force. The Harmful Algal Bloom
and Hypoxia Research and Control Act of 1998 authorized $15 million for 1999, $18.25 million for
2000, and $19 million for 2001 (to remain available until expended) to the National Oceanic and
Atmospheric Administration for research, education, and monitoring activities to prevent, reduce,
and control harmful algal blooms and hypoxia.
USDA Conservation Programs
The 2002 Farm Bill increased ten-year funding levels for U.S. Department of Agriculture
conservation programs by 80 percent over previous baselines (an estimated increase of $17.1
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billion). Total program funding estimates for the next ten years are as follows (from USDA ERS
report):
•

•

•

•
•
•

•

The Conservation Reserve Program (CRP), which offers annual payments and cost
sharing to establish long-term, resource-conserving cover on environmentally sensitive
land, had its acreage cap raised from 36.4 million acres to 39.2 million acres. The
Congressional Budget Office (CBO) estimates increased spending of $1.5 billion over ten
years.
The Wetlands Reserve Program (WRP), which provides cost sharing and/or long-term or
permanent easements for restoration of wetland on agricultural land, had its acreage cap
raised from 1.075 million acres to 2.275 million acres. CBO estimates increased
spending of $1.5 billion over ten years.
The Environmental Quality Incentives Program (EQIP), which provides technical
assistance, cost sharing, and incentive payments to assist livestock and crop producers
with conservation and environmental management improvements, is mandated to receive
$5.8 billion in CCC funding for fiscal years 2002-07 and a total of $9 billion over ten
years.
The Wildlife Habitat Incentives Program, which provides cost sharing to landowners and
producers to develop and improve wildlife habitat, has CCC funding of $360 million
mandated over fiscal 2002-07 and a total of $700 million over ten years.
The Farmland Protection Program (FPP) provides funds to purchase development rights
and keep productive farmland in agricultural use, has CCC funding of $597 million is
mandated over fiscal 2002-07, totaling $985 million over ten years.
The Conservation Security Program, a new program, will provide payments to eligible
producers for maintaining or adopting conservation practices that address a variety of
local and/or national resource concerns. CBO estimates spending of $369 million for
fiscal 2003-07 and $2 billion over ten years.
The Grassland Reserve Program, also new, will protect up to 2 million acres of
grassland. CCC funding of up to $254 million is available.

Over the life of the current Farm Bill, an estimated $3-4 billion of federal dollars will be invested
through these conservation programs in agricultural operations in the five UMR basin states

Achieving Progress
While there is no single restoration plan or funding strategy for the UMR basin, there are a
number of significant and complementary ecosystem restoration and environmental protection
initiatives underway within the river system and the broader watershed. The UMR-IWW
navigation study, Environmental Management Program, Hypoxia Action Plan, and USDA
conservation programs together represent long-term, interagency, and multi-stakeholder efforts to
direct billions of dollars of federal, state, and private money toward the restoration of critical
ecosystems in the UMR basin.
This overview has divided the UMR into two basic components: the river system (river and
floodplain) and the broader watershed. In ecological terms, this is an arbitrary distinction, since
the two components are internally and dynamically connected. Moreover, with respect to
particular environmental problems such as nutrient and sediment runoff, policy and management
responses need to be formulated in a cross-cutting fashion.
In terms of the principal economic activities, structures of interest and ownership, and consequent
drivers of environmental problems within the UMR basin, the distinction is useful. The navigation
infrastructure dominates the river system as the leading economic use. The federal government is
responsible for operating and maintaining the 1,300 mile nine-foot navigation channel project
within the river system and also has extensive land holdings and management responsibilities via
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the National Wildlife and Fish Refuges. Within the wider basin, agricultural production is the
principal land use and ownership is almost exclusively private.
These patterns have important implications for designing policy responses. Within the river
corridor, the Corps of Engineers will need to play a leading role in restoration activities. Given the
Corps’ historic focus on navigation and economic development, often at the expense of
environmental values, there is a clear need for strong partnerships with the federal, state, and
non-governmental agencies and organizations (e.g., USFWS, USGS, USDA; state wildlife and
environmental protection agencies; The Nature Conservancy) that have the expertise and
credibility necessary to plan and implement complicated restoration projects. On the UMR, the
EMP has served as a template for these evolving interagency and interstate partnerships. The
Navigation Study, despite its highly controversial history, charts an even more ambitious future for
these evolving partnerships.
Key achievements of ecosystem restoration and environmental protection initiatives within the
river/floodplain complex of the Upper Mississippi River System include:
•

The Environmental Management Plan has fostered valuable partnerships between
federal, state, non-governmental entities, and the public, and it has integrated scientific,
environmental management, and ecological restoration capacities in the Upper
Mississippi River;
The Habitat Needs Assessment, based on scientific data from the Environmental
Management Plan’s Long Term Resource Monitoring Program, has created a powerful
system-wide trends assessment and planning tool; and
The Army Corps’ Navigation Study has emphasized stakeholder participation and
independent review as elements of its planning process, has provided a focal point for
reviewing and assessing system-wide restoration needs, and has forwarded a 50-year
blueprint for restoration and adaptive management of the UMRS.

•
•

Within the broader basin, the Hypoxia Action Plan was intended to be a broad roadmap for
addressing the problems of excessive nutrient and sediment runoff and transport to the Gulf of
Mexico. The six-part integrated assessment provided a scientific foundation for the complex,
stakeholder-driven process of developing the Action Plan’s consensus-based principles and
goals, and its timeline for implementation. In reality, however, this roadmap has not provided
much practical guidance or continuing political impetus for the federal, state, and nongovernmental partners to the process.
Practically speaking, USDA conservation programs represent the most significant source of
federal funding for restoration activities in the broader UMR basin Yet there are four major
shortcomings to the current USDA conservation policy, which continue to impede the use of very
considerable federal agricultural conservation program outlays as effective tools for advancing
landscape-level water quality and restoration initiatives:
•

•

•

First, traditional USDA conservation programs provide farmers and ranchers with piecemeal assistance rather than integrated environmental management plans for their
agricultural operations. The exception is the new Conservation Security Program – a
whole farm, green payments program – which is being implemented under the new
Farm Bill but at a far slower pace than its proponents advocated.
Second, conservation program benefits (i.e., cost-share assistance) tend to be
distributed broadly rather than targeted to particular areas and problems of concern.
For this reason, and because they are focused on individual farm and ranch operations,
USDA conservation programs do not tend to support landscape-level conservation
planning efforts.
Third, USDA conservation programs are practice-based rather than performance-based.
In other words, they focus primarily on the implementation of recommended
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•

conservation practices and technologies rather than the achievement of measurable
outcomes in the field, across the farm operation, within the watershed.
And finally, there are continuing institutional and leadership barriers within NRCS that
impede the shift from the production-supporting resource management paradigm that
defined this agency’s mission for its first 50 years to the environmental management
paradigm that Congress has mandated increasingly since the 1986 Farm Bill

Upper Mississippi River Links
Environmental Protection Agency, Mississippi River/Gulf of Mexico Watershed Nutrient Task
Force, Hypoxia Action Plan (2001) http://www.epa.gov/msbasin/actionplan.pdf
National Research Council, Assessment of Upper Mississippi River-Illinois Waterway
Navigation System Feasibility Study (2001) http://www.nap.edu/books/0309074053/html
National Research Council, Review of the U.S. Army Corps of Engineers Restructured Upper
Mississippi
River-Illinois
Waterway
Feasibility
Study:
First
Report
(2004)
http://books.nap.edu/catalog/10873.html
National Research Council, Review of the U.S. Army Corps of Engineers Restructured Upper
Mississippi
River-Illinois
Waterway
Feasibility
Study:
Second
Report
(2004)
http://books.nap.edu/catalog/11109.html
NOAA/National Science and Technology Council, Integrated Assessment of Hypoxia in the
Northern Gulf of Mexico, http://www.nos.noaa.gov/products/hypox_final.pdf
Soil and Water Conservation Society, Realizing the Promise of the Farm Security and Rural
Investment Act of 2002 (2004) http://www.swcs.org/docs/RTP.pdf
United States Army Corps of Engineers, 2004 Report to Congress: Upper Mississippi River
System
Environmental
Management
Program,
http://www.mvr.usace.army.mil/EMP/Documents/RTC04-Final.pdf
United States Army Corps of Engineers, Chief of Engineer’s Report approving a framework for
ecosystem
restoration
and
navigation
improvements
(December
15,
2004)
http://www2.mvr.usace.army.mil/umr-iwwsns/documents/UPPERMISSCHIEF15Dec.pdf
United States Army Corps of Engineers, Final UMR-IWW System Navigation Feasibility Study;
Integrated Feasibility Report and Programmatic Environmental Impact Statement (September 24,
http://www2.mvr.usace.army.mil/umr2004)
iwwsns/documents/Cover_Page_Executive_Summary_Final.pdf
United States Department of Agriculture, Natural Resources Conservation Service,
http://www.nrcs.usda.gov/
United States Geological Survey, Nitrogen in the Mississippi Basin-Estimating Sources and
Predicting Flux to the Gulf of Mexico, http://ks.water.usgs.gov/Kansas/pubs/fact-sheets/fs.13500.html
United States Geological Survey, About the Upper
http://www.umesc.usgs.gov/umesc_about/about_umrs.html

Mississippi

River

System,

United States Geological Survey, Habitat Changes in the Upper Mississippi River Floodplain,
http://biology.usgs.gov/s+t/noframe/m2136.htm
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United States Geological Survey, 2000, Nitrogen in the Mississippi Basin—Estimating Sources
and Predicting Flux to the Gulf of Mexico, USGS Fact Sheet 135-00,
http://ks.water.usgs.gov/Kansas/pubs/fact-sheets/fs.135-00.html
United States Geological Survey, Habitat Needs Assessment for the Upper Mississippi River
System
Environmental
Management
Program,
Summary
Report,
http://www.umesc.usgs.gov/habitat_needs_assessment/summ_report.html
Upper Mississippi Environmental Science Center, Ecological Status and Trends of the Upper
Mississippi River System 1998. A Report of the Long Term Resource Monitoring Program
http://www.umesc.usgs.gov/reports_publications/status_and_trends.html
Upper Mississippi River Conservation Committee
http://www.mississippi-river.com/umrcc/
Upper Mississippi River Conservation Committee, A Preliminary Description of Habitat
Objectives (and Estimated Costs) Needed to Achieve a Desired Level of Ecosystem Integrity on
http://www.mississippithe
Upper
Mississippi
River
System,
June
2002,
river.com/umrcc/pdf/JUNEfinal.pdf
Upper Mississippi River Conservation Committee, Estimate of Habitat Restoration Costs for
http://www.mississippithe
Upper
Mississippi
River
System,
June
2002,
river.com/umrcc/pdf/AppendixA.pdf
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Appendix I
A Note of Methods
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A Note of Methods
I. Case Histories
The project team initially gathered extensive background information for each of six large-scale
ecosystem initiatives: Great Lakes, Chesapeake Bay, Columbia River, Florida Everglades, San
Francisco Bay-Delta (CALFED), and the Upper Mississippi River. These ecosystems were
chosen because of their similar scale and complexity. All six ecosystems are additionally under
federal authority. Sources of background information included government documents, technical
reports, interest group papers and web sites, as well as books describing the political or social
history underlying the restoration. During the course of this investigation, we decided to add
Coastal Louisiana to the list of ecoregions because it demonstrated innovative financing and
outreach components that could be informative to other ecosystem efforts.
Since we quickly realized that the case-history information was very rich and complex, we began
to believe that a standard report format would not be the ideal vehicle to present this project’s
findings. Therefore, we opted to use a web-based format (www.nemw.org/restoration.htm).
As depicted on the website, each case history includes sections detailing the ecosystem’s
problems; ecosystem users; a map of the ecosystem; a timeline of major events and legislative
actions leading to alteration of the ecosystem; a timeline of restoration actions; a timeline of
recent restoration activities; details of the ecosystem’s restoration plan; a list of key players
involved in ecosystem restoration; details of federal and state funding for restoration programs in
the ecosystem; information on the success of restoration efforts to date; and a list of related web
links. This format was chosen because it synthesized important aspects of the ecosystem’s
history, key events, and restoration activities, as well as provided a holistic and detailed overview
of the ecosystem from a legislative perspective.

II. Interviews
Purpose
During our review of case history documents, we decided to try to learn the “story behind the
story” by conducting a small set of targeted interviews. We wanted to learn firsthand from people
involved in the various restorations:






How they got involved and what the ecosystem restoration means to them;
Two or three critical people and events;
Forces of resistance and change;
What is and isn’t working; and
Two or three lessons about what it takes to accomplish large-scale ecosystem restoration

Process
During 2004, we identified key individuals in the public and private sectors holding a wide range
of perspectives and experiences in the restoration of the Chesapeake Bay and Florida
Everglades. We interviewed seven people – from federal agencies, agriculture, environmental
groups, and researchers – about their experiences and the lessons they want to share with
others. All hold high-level and/or influential positions in restoration activities. We included
proponents as well as opponents of the restoration, although this distinction did not hold up (see
findings).
After an initial telephone call, we faxed a two-page background-and-purpose statement. If the
person chose to participate, he or she signed the form and faxed it back. Interviews were
voluntary and identities kept confidential in order to protect the interviewee’s right to privacy and
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to obtain an open discussion of the issues. We asked ten open-ended questions. The interviews
were tape recorded and lasted from 90 minutes to three hours.
Analysis
Unlike quantitative researchers who relay on numeric data, qualitative data is text: the words of
the people we interview or observe. Because what people say and a researcher hears can differ,
our approach was to carefully differentiate between what is termed the emic and the etic. The
emic can be thought of as insights and understandings based in the actual words of the
participant. In contrast, the etic is the researcher’s interpretation of those words. In this study, for
example, the list of lessons would form the emic, while the etic would be the categorization and
recommendations flowing from those lessons. While a clear line cannot be drawn between emic
and etic, we believe it is important to be conscious of the distinction and to try.
We did not have funding for this portion of the study so were not able to have the tapes
transcribed. However, we took several steps to ensure a thoughtful review of the interviews.
First, we recorded notes immediately after interviews to capture emerging insights. Second, we
summarized responses to each question in a large matrix so we could compare, contrast, and
summarize responses across the interviews. Finally, we identified one standout insight or
contribution from each interview and made sure that was incorporated into our findings or
recommendations. Information from these three steps was the basis of interview findings and
recommendations.
We would like to thank each person for their generous contribution of insights and time. We hope
we have captured the highlights of their experience and wisdom.
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Appendix J
Project Products
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Project Products
Northeast-Midwest Reports and Presentations
During this report’s preparation, the Northeast-Midwest Institute completed the following papers
and presentations on ecosystem restoration approaches and activities:
“Ecosystem Restoration Initiatives and the Federal Policy Process: Collaboration or
Collision Course?” by Allegra Cangelosi, Jonathan Champion, Allen Hance, Peter Marx,
Nicole Mays, Joy Mulinex, Karen Vigmostad, and Dan Wrinn. First National Conference
on Ecosystem Restoration, Orlando, Florida December 6-10, 2004 (powerpoint
presentation) – see Appendix K or http://www.nemw.org/Eco_Rest_Fed_Policy.pdf
“Financing Chesapeake Bay Restoration,” by Peter Marx. Northeast-Midwest Economic
Review, Spring/Summer 2004 (article). http://www.nemw.org/ERchesapeake.pdf
“Large-scale Ecosystem Restoration: Preliminary Lessons for the Great Lakes,” by Karen
Vigmostad. Council of Great Lakes Research Managers, Chicago, IL, April 28, 2004
(Powerpoint presentation). http://www.nemw.org/1GLresearchmanagers4-04E.pdf
“Great Lakes Restoration,” by Allegra Cangelosi. Northeast-Midwest Economic Review,
Fall 2003 (article). http://www.nemw.org/ERFall03.pdf
“Economics, Environmental Protection, and the Great Lakes,” by Allegra Cangelosi.
Northeast-Midwest Economic Review, Fall 2002 (article).
http://www.nemw.org/ERFall02.pdf
“Restoring the Region's Waters,” by Allegra Cangelosi. Northeast-Midwest Economic
Review, January/February 2001 (article). http://www.nemw.org/ER0101.pdf
“Great Lakes Restoration,” by Rochelle Sturtevant. Northeast-Midwest Economic Review,
January/February 2001 (article). http://www.nemw.org/ER0101.pdf
“Upper Mississippi River Ecosystem,” by Allen Hance. Northeast-Midwest Economic
Review, January/February 2001 (article). http://www.nemw.org/ER0101.pdf
“Chesapeake Bay Watershed,” by Olwen Huxley. Northeast-Midwest Economic Review,
January/February 2001 (article). http://www.nemw.org/ER0101.pdf
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Appendix K
Ecosystem Restoration
Initiatives and the Federal
Policy Process:
Collaboration or Collision Course?

First National Conference on Ecosystem Restoration,
Orlando, Florida December 6-10, 2004
Allegra Cangelosi, Jonathan Champion, Allen Hance, Peter Marx,
Nicole Mays, Joy Mulinex, Karen Vigmostad, and Dan Wrinn.
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Ecosystem Restoration
Initiatives and the Federal
Policy Process:
Collaboration or
Collision Course?

Northeast-Midwest Institute
Contributors:
Allegra Cangelosi, Senior Policy Analyst - Ecosystem
Projects
Jonathan Champion, Policy Analyst – Great Lakes
Allen Hance, Senior Policy Analyst - UMR
Peter Marx, Policy Analyst – Chesapeake Bay
 Nicole Mays, Policy Analyst – Ecosystem Projects
Joy Mulinex, Great Lakes Task Force Director
Karen Vigmostad, Policy Analyst – Great Lakes
Dan Wrinn, Policy Analyst – Potomac and Susquehanna
River Basins
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NEMWI
Washington-based regional policy research
center focused on federal policy affecting
Northeast-Midwest region
Actively support bipartisan regional Coalitions in
House and Senate
Involved in restoration initiatives in Upper
Mississippi River, Chesapeake Bay, East Coast
River Basins and Harbors, and the Great Lakes
www.nemw.org

Large-Scale Ecosystem
Restoration Initiatives
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As Viewed from Washington:
Administration Support?
Congressional Authorization?
Lead Agency?
Non-Federal Support?
Congressional Appropriations?
How much?
Oversight of Implementation?

State of Ecosystem Restoration
Initiatives:
Diverse and Independent Efforts
Each region for Itself
– Decisions regarding best federal agency to
provide leadership
– Decisions regarding extent to which other
players are involved
– Ability to attract funds and implementation
follow-through
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Diverse Drivers
– Problems ensuing from past federal activities
Navigation (UMR)
Flood Control and Irrigation (Everglades)

– Lack of coordination of federal programs
Great Lakes
Chesapeake Bay

– Litigation
CalFed
Columbia River

The Results:
Diverse Agency Leads
Multiple Restoration
Frameworks

222

Outcomes: All too consistent
Much energy devoted to writing plan and
raising appropriations
Alterations to mission during
congressional appropriation process
Commensurate cuts in line-programs
Lack of attention to potential line-program
improvements

Option 1: Status Quo
Continued region-by-region opportunism
– Because one size does not fit all
– Because of congressional dynamics

Downside
– Zero sum game (inter-regional competition)
– Resulting cuts in important line programs
create higher restoration costs
– Too little focus on improvements in line
programs
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Option 2: National Restoration
Initiative
Focus solely on improving national programs
that are designed to improve ecosystems to
avoid regional competition.
Downside
– One-side fits all approach that may not
address unique regional concerns

Option 3: A National and
Regional Restoration Effort
Collective effort to advance regional initiatives and to
protect and improve line programs
– InterInter-regional dialogue about common problems and
needs
– Transparency about impact of regional requests on
line programs
– Better economic valuation of baseline contributions of
existing programs
– Greater clarity about overarching reforms needed to
improve existing programs and regulations
– Recognition that improvements in lineline-programs
further their restoration value
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Effective Line Programs
Equal Hard Cash
for
Ecosystem Restoration

Examples of Line-Programs Critical
to Ecosystem Restoration
State Revolving Loan Fund
Point and non-point source pollution
programs
Clean Air Act programs that reduce
atmospheric deposition of pollutants
Environmental Quality Incentives Program
in Department of Agriculture
National Invasive Species Act prevention
and state grant programs
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Needed Line Program
Improvements
Adequate funding
Better target funds to restoration
opportunities
Evaluate potential changes in programs
and regulations against restoration
objectives
Stronger prevention mechanisms to avoid
degradation

Working together, we can
accomplish more.

Working Together, We Can Accomplish More
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218 D Street SE
Washington, DC 20003
202/544-5200
www.nemw.org
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