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Preface

alveston Bay is a resource of immense value to Texas and the nation. It is also an exceedingly
interesting coastal ecosystem. In this volume, produced by the Galveston Bay National
Estuary Program, these two features highlight a comprehensive review of the State of the
Bay—an overview of the ecosystem from an environmental management perspective.

Our purpose in undertaking this ambitious task was clear: we sought to establish a factual basis for
improving the way we govern Galveston Bay. This book is about stewardship, providing information that
is one step removed from the hands-on management of bay resources, but which nevertheless is absolutely
vital for effective conservation in the long run. Specifically, we sought to understand the State of the Bay in
order to draft The Galveston Bay Plan, a comprehensive blueprint for bay governance. In this role, this
book may well help determine the State of the Bay twenty, or even fifty years hence.

The work leading to completion of this book has a significant history. In 1987, the United States
Congress designated Galveston Bay as an Estuary of National Significance in its passage of the Water
Quality Act of 1987. Along with other nationally significant bay systems on all three coasts, Galveston Bay
was recognized for its premier values to man—economic, biological, and cultural. Through this legislation,
Galveston Bay entered the National Estuary Program (NEP), a focused attempt to remedy the pressing
problems affecting bays besieged by human pollution, development, and overuse.

Based on lessons learned from Chesapeake Bay in the mid-1980s, the National Estuary Program pre-
scribed reliable science as the basis for comprehensive bay management. For Galveston Bay, this process
began with the support of an ad hoc consortium of university, agency, and private sector scientists interested
in Galveston Bay. Leaders of this consortium presented a seminar in Washington, D.C. on March 14, 1988,
to key federal agencies and legislators. They described the physical, biological, and economic significance
of the bay and produced a seminal report which identified critical bay issues and associated information
needs (Galveston Bay: Issues, Resources, Status, and Management, number 13 in the National Oceanic and
Atmospheric Administration Estuary-of-the-Month series, 1989).

Shortly thereafter, a Scientific/Technical Advisory Committee (STAC) was appointed by the
Governor and Environmental Protection Agency Regional Administrator as part of the Galveston Bay NEP
Management Conference, a consortium that would develop The Galveston Bay Plan. The STAC would
provide scientific and technical guidance to the Management Conference by identifying estuarine problems
and by overseeing studies to establish the trends and probable causes necessary for management action (a
list of these projects is given on page 23). The STAC began their work in March, 1989 and convened sym-
posia in 1991 and 1993 (both of which resulted in published proceedings). The culmination of the
Committee’s work is this volume.

The work undertaken by the STAC from 1989 through 1994 has been the most ambitious yet
attempted for Galveston Bay on an ecosystem scale. In commencing this work, some guiding principles
were agreed upon, establishing a clear focus for projects, and preventing the distraction of research propos-
als on peripheral issues. These principles were:

Projects would address an understanding of estuarine problems agreed upon by the entire

Management Conference (reflecting a consensus among all the varied participants with inter-
ests in the bay);
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The focus would be on analysis of existing data, with
new data collected only to fill identified data gaps; and

Projects would be completed in time for use in creat-
ing The Galveston Bay Plan. Pure research gquestions
and long-term investigations, while recognized as
important, would not be funded.

When this work began in earnest, the high level of commit-
ment to Galveston Bay on the part of the scientists involved pro-
duced a level of effort far out of proportion to the available time
and money. The efforts of STAC members and many of the project
principal investigators and reviewers frequently exceeded the call
of duty. Additional zeal was sparked by the synergism of simulta-
neously addressing different research questions in a collaborative
ecosystem context.

Much work was accomplished by university scientists, and
some projects were contracted to private consultants. But through-
out the process, state and federal natural resource agencies played a
key role. These agencies employ numerous highly committed sci-
entists and resource managers engaged in projects with a bearing
on Galveston Bay. For example, the existing two-dimensional
(length and breadth) hydrodynamic models were believed inade-
quate to address the potential impacts which might result from
deepening and widening of navigation channels. A three-dimen-
sional (length, breadth, and depth) model has been developed by
the U.S. Army Corps of Engineers and their Waterways
Experiment Station, with a budget that exceeds the total Galveston
Bay National Estuary Program program budget. Similarly, the
determination of fresh water inflow needs of the bay relied on the
development and implementation of a Texas Water Development
Board model.

Some questions were necessarily addressed with use of cur-
sory surveys rather than full-scale studies. For example, the Texas
Department of Health has been hampered for years by inadequate

Xii

funding to determine the accumulation of toxic substances by
seafood organisms. Although the public identified this issue as a
priority problem, high analytical costs have placed constraints on
this type of work. A full-scale detailed survey, while perhaps justi-
fied, would have consumed the entire Galveston Bay National
Estuary Program scientific budget.

In describing the State of the Bay, we have attempted to sim-
plify and summarize this wealth of new understanding. You will
find conclusions which differ from “conventional wisdom” and
prior opinions. The effects of early human interventions, some
more than a century old, clearly emerge. Such projects as the
Texas City Dike, the navigation channels, and petroleum and
groundwater extraction, have fundamentally altered the ecosystem.
Throughout the presentation, we have sought to guide the interested
reader to publications that can amplify what is presented here.

Above all, the difficulty of managing Galveston Bay as a
self-sustaining ecosystem clearly emerges. We have discovered
that the most compelling problems afflicting Galveston Bay are
truly ecosystem problems, not limited to individual natural
resources, nor circumscribed by political boundaries. In solving
these problems, decades of traditional, narrowly focused manage-
ment practices will be difficult to overcome—the governance of the
bay remains a tangled mosaic of narrow and fragmented jurisdic-
tions and public policies. Now, however, our appreciation of the
myriad connections between human activities and bay components
is greatly enhanced. Each action, however great or small, has pro-
duced an effect elsewhere. [t is truly impossible to do merely one
thing in an ecosystem; our challenge is to establish stewardship that
mirrors this fundamental truth.

January, 1994
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Services, Incorporated (particularly for creation of the figures), the
Rice University Department of Environmental Science and
Engineering, and the Galveston Bay National Estuary Program.
Most chapters were then submitted to a team consisting of several
to numerous reviewers, led by a “Designated Reviewer” conscript-
ed by the Scientific/Technical Advisory Committee. Designated
Reviewers were responsible for the complex task of compiling
review comments and determining the acceptability of revisions.
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The expertise of the Designated Reviewers in the estuarine disci
plines, and the sheer time and effort devoted to the review proces
provided valuable improvements to the developing work. Th
Designated Reviewers were:

Chapter Four Glenda Callaway;
Chapter Five E.G. Wermund;
Chapter Six  George Guillen;
Chapter Seven  Will Roach;
Chapter Eight Al Green;
Chapter Nine  Kirk Wiles.

The peer-reviewed chapters were then reassembled and the
compiled draft work was distributed to members of the
Scientific/Technical Advisory Committee and other committees of
the Galveston Bay National Estuary Program, and to staff members
of several state and federal resource agencies involved in the work|
At this point, the draft document was fair game to approximately
one hundred and twenty individuals, many of whom took up the
torch to suggest substantial additional improvements. In alphabet:
cal order (and with varying levels of torch-bearing), these were:

DeGraaf Adams, Bob Bass, Teresa Battenfield, Lynn Bene

field, Linda Broach, Dick Brown, Dave Buzan, Glenda Callaway,

Tom Calnan, Jim Davenport, Ernst Davis, Marty Entringer, E
Feith, Theo Glanton, George Guillen, David Hankla, Margarel
Henson, Mike Hightower, Herbert Hudson, Bill Jackson, Alan
Jones, Jim Kachtick, Richard Kiesling, Russell W. Kiesling, B.D,
King, Ken Kirkpatrick, Tommy Knowles, Larry Land, Fred Liscun
William Longley, Robert W. McFarlane, Larry McEachron, Cal
Masterson, Eduardo Martinez, Rick Medina, Tom Minello, Don
Moore, Gary Powell, Warren Pulich, Walt Precourt, Don Reynolds,
Tom Remaley, Will Roach, Peter Rubec, Eddie Seidensticker, Willie
Scalero, Pete Sheridan, Rubin Solis, Bob Spain, Steve Spencer, Jack
Steele, Steve Smith, Arthur Talley, Windle Taylor, Kenneth Teague,
Richard Thompson, Lial Tischler, Steve Twidwell, George Ward
E. G. Wermund, Bill White, Terry Whitledge.

Finally, the entire text was edited, re-drafting many sections
to incorporate review suggestions and additional information. At§
this point, photographs were obtained from various sources and
archived at Imdge Realize, Inc. (noted throughout the text) to illus
trate various points. Design and layout were accomplished by
Anne Darrah and Calzone and Associates to yield a seamless and
appealing final product. Pre-press and printing were done in
Houston, Texas by Image Realize, Inc. and Lee Printing.

These, then, are the individuals who have helped define the
State of the Bay, circa 1994. We thank this spirited group of cor-
tributors, one and all.

—Frank S. Shipiey
Russell W. Kieslingl



A Note to the Reader

This book is organized in three sections: an overall summary of findings and their implications
(Chapter One); an introduction to Galveston Bay, its watershed, and its uses (Chapters Two, Three, and
Four); and specific discussions of key aspects of the ecosystem (Chapters Five through Nine).

Chapter One encapsulates bay management issues in the form of seventeen key conclusions. These
conclusions are of central importance to The Galveston Bay Plan, a comprehensive conservation and man-
agement plan drafted by the Galveston Bay National Estuary Program to guide future stewardship of this
estuary. Chapter One, in this sense, can stand alone as a summary for managers and policy makers.

Chapters Two, Three and Four introduce the reader to Galveston Bay itself, providing a context for
presentation of specific technical findings in the remainder of the book. Chapter Two provides a general-
ized overview of the estuary and its watershed, and an introduction to the effects of human activities.
Chapter Three describes the “interconnectedness’” of the various components of the estuary: a conceptual
model is used to show how various bay habitats compose the functioning estuarine ecosystem. Chapter
Four provides a brief history of the bay from pre-settlement to the present, emphasizing contemporary
diverse uses and values associated with its resources.

The remainder of the book is a more detailed and technical presentation of specific subject areas.
Chapter Five describes the physical form and processes of the bay and its watershed. Here the emphasis is
on fresh water inflow and physical factors like wind and tides, which influence hydrology and circulation.
Human alterations, particularly to enhance navigation, have profoundly affected some of these physical
processes, which underlie many biological functions and affect the fate and effects of pollutants.

Water and sediment quality issues are presented in Chapter Six. A review of water quality parameter
definitions is followed by a summary of water and sediment quality status and trends. The role of point
sources of pollution (“end of the pipe”) and nonpoint sources (transported as rainfall runoff) in determining
overall environmental quality are addressed. A synthesis of this information highlights the relative impor-
tance of different sources of pollution—as they affect the bay as a whole, and for the upper Houston Ship
Channel where the impacts are greatest.

Chapter Seven is devoted to wetlands and oyster reefs—key habitats which give rise to much of the
abundant life in the bay, and which support important commercial seafood fisheries in both the bay and (in
the case of wetlands) the larger Gulf of Mexico. Wetlands and oyster reefs also serve important natural
roles in maintaining water quality. The changes in these critical habitats since the 1950s are identified with
reference to the probable causes of trends, where causes are sufficiently known.

Chapter Eight describes status and trends for particular species of plankton, benthos (bottom-
dwellers), shrimp, crabs, fish, birds, alligators, turtles, and dolphins. Galveston Bay teems with life, but
declines in the populations of certain species pose management concerns. Living species not only support
the economy and aesthetic values, they also serve as indicators of overall environmental health and life-sup-
port capability of the ecosystem.

Chapter Nine addresses the safety of eating Galveston Bay seafood and engaging in contact recre-
ation in its waters. To the general public, these issues are frequently among the most important and contro-
versial of all. Information is presented on bacterial contamination affecting oyster reef harvest closures, the
concentrations of toxic compounds in seafood organisms, and the resulting levels of potential risk to con-
sumers.

Finally, the Epilogue points toward the future of Galveston Bay. How can knowing “The State of the
Bay” today help us determine its fate tomorrow and decades hence? Public policy makers and the larger
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community of individuals, organizations, enterprises, and agencies
which depend upon or interact with this remarkable section of
Texas coast are called upon to take up the challenge for steward-
ship.

Throughout, this book uses several conventions aimed at
augmenting its value to those interested in learning more about
Galveston Bay. Selected technical terms are printed in boldface
where they first appear and are defined in the glossary. At the con-
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clusion of each chapter, additional reading is recommended unde
the heading “For More Information.” Citations are given through
out the text, listed in the “References” section. However this bool
is not primary scientific literature, and does not use the same rigo
for citations as technical journals. One of the values of this volume
is its compilation of previously unpublished, sometimes obscure
information. Reports which were either unpublished or publishec
with limited distribution were frequently consulted.



