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Foreword
By Helen Drummond, Director, Galveston Bay Estuary Program

Galveston Bay is a dynamic and important coastal resource to Texas as well as an estuary of national significance. It is a monumental

natural resource in the Houston-Galveston area, and its ecological services and quality-of-life value are intricately entwined in the

social and economic fabric of the region.

Since 1995 the year The Galveston Bay Plan, the comprehensive conservation and management plan for Galveston Bay, was

approved Galveston Bay-area stakeholders have worked collaboratively with the Galveston Bay Estuary Program to balance

current human use and enjoyment of the bay with the need to preserve it for future generations. With a growing population,
increasing consumption of natural resources, and an expanding ecological footprint along our coastlines, this is no small task.

Challenges some human-caused, some natural routinely emerge, and understanding the changes occurring in the ecosystem is

important. Thus, monitoring and assessments are essential tools for effective management.

The State of the Bay Report provides an assessment of conditions of the ecosystem, activities occurring in the watershed, and the

potential impact of those activities. This tool serves to assist resource professionals as they adapt current management actions to

address these challenges as well as to inform decisions regarding future management of Galveston Bay and its watershed. These

adjustments are critical to sustaining the bay ecosystem and the services it affords us.

The Galveston Bay Estuary Program is a partnership of local governments, academia, business and industry, conservation

organizations, citizens, bay user groups, and resource agencies. We regard people, habitat, and wildlife as interconnected resources

of the Galveston Bay ecosystem. Our mission is to preserve Galveston Bay for generations to come.

Sunrise on Galveston Bay at Seabrook. Image 2005 istockphoto.com/Paul Wolf.
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The Galveston Bay Council
Success Founded in
Partnership
Galveston Bay is recognized as one of 28 estuaries of national

significance by the Environmental Protection Agency's

National Estuary Program. The National Estuary Program was

established in 1987 through amendments to the Clean Water

Act. Unlike traditional regulatory approaches to

environmental protection that evolved in the 1970s, the

National Estuary Program targets a broad range of issues and

engages local communities in the process. The voluntary

program focuses not only on improving water quality in an

estuary, but also on maintaining the integrity of the whole The Galveston Bay Council and subcommittees are important
system its chemical, physical, and biological properties, as venues for communication and coordination.
well as its economic, recreational, and aesthetic values.

Each estuary in the National Estuary Program follows a management blueprint known as a comprehensive conservation and management

plan. Each CCMP is unique and is developed and implemented through a partnership of representatives from federal, state, and

local government agencies as well as members of the community citizens, business leaders, educators, and researchers.

Stakeholders work together at the local level to identify priority problems in the estuary, develop specific actions to address those

problems, and create and implement a formal management plan to restore and protect the estuary.

The Galveston Bay Estuary Program was founded in 1989 following the EPA's positive response to an application from Governor

Ann Richards. First business was appointment of a management conference that evolved into the Galveston Bay Council. This

group of stakeholders was responsible for the initial characterization of the estuary and the development of the CCMP for

Galveston Bay, known as The Galveston Bay Plan or more simply as The Plan.

Once The Plan was completed, the primary task turned to implementation and the true value of the Galveston Bay Council became

evident. The Galveston Bay Council is the primary forum in which management actions are proposed, vetted and collaborations

formed to accomplish the goals of The Plan. The Council has oversight of 5 subcommittees: Budget and Priorities, Monitoring and

Research, Natural Resource Use, Public Participation and Education, and Water and Sediment Quality. The subcommittees are

important venues for communication, coordination, and the generation of ideas for projects that support the goals of The Plan.

Many of the resulting projects are jointly funded by multiple organizations involved in management of the bay's resources.

The Estuary Program functions through the Galveston Bay Council, and the Council obtains its strength and effectiveness from the

collective support of the member organizations. Council members' commitment to active participation and cooperation enhances

the organization's effectiveness.

Despite the diverse membership, the Council is able to discuss controversial issues and arrive at consensus positions. It is this

governance by an inclusive stakeholder group that gives the Estuary Program credibility to act as the responsible party for this

publication, organizer of the State of the Bay Symposium, and sponsor of the Status and Trends program that assesses information

on the bay from all sources. No other organization has the social capital to represent the bay and all of its stakeholders in this way.



Introduction to the State of the Bay
Society is dependent on nature and the services it provides. Yet, as human populations continue to grow, natural resources are

diminishing, particularly along our coasts. The Houston-Galveston region illustrates well the nature of society's relationship with

the coast.

Coastlines have developed the highest densities of people and industry in this country. Houston grew into a global hub for the

petrochemical and energy businesses because of its status as a port with transportation links to the world. Shipping encouraged the

growth of population and industry around Galveston Bay. During this development, the bay continued to provide numerous

ecosystem services, such as seafood and recreational opportunities.

Past uses of the bay did not always consider preserving all of its valuable ecosystem services. One example is the draining and filling

of estuarine and freshwater wetlands to enable development in the watershed. While development is economically desirable and

needed to accommodate growth, there are unintended costs to water quality protection and flood attenuation. Another example is

the use of the bay as a recipient for wastewater discharges. Some toxic pollutants that were discharged historically have

accumulated in sediment and fish tissue. A number of commercially and recreationally important seafood species are now

considered unsafe for consumption by sensitive members of the population. Although a lot remains unknown about the resilience of

the bay and its watershed, lessons can be gleaned from our past actions. Future management decisions can bring us closer to our

goals of sustainable growth and development.

The Houston-Galveston region is experiencing a period of extraordinary change and growth, with the region's human population

expected to double in size in the coming decades. The path forward can either repeat the mistakes of the past or embrace a vision of

the future that considers the value of multiple ecosystem services in making decisions. The Galveston Bay Estuary Program is a

leader in collaborative, science-based efforts to understand the ecological components and processes of the Galveston Bay system.

It is poised to work with public and private partners to develop the scientific tools and information needed to evaluate the balance

between the value of ecosystems and the benefits of development.

This document is about the nature and history of the Galveston Bay system, the findings

watershed, and the management actions based on those findings. As in the first and

second editions, the scientific information is placed in the context of historical

resource use and modern social and economic features of the Galveston Bay

watershed. While most of the scientific information covers a brief snapshot of time

extending back 40 years, humans have been modifying Galveston Bay for much longer.

No plan guided the historical use of the bay and its watershed, but now we have The

Galveston Bay Plan, a comprehensive management plan produced by the participants in

the Galveston Bay Estuary Program. This plan is based on the accumulated knowledge

of the studies presented here and the wisdom of all of the people who crafted it. We

hope you agree that protection of Galveston Bay has been enhanced and progress has

been made toward restoring the vitality of the bay and its watershed through the

efforts of the Galveston Bay Estuary Program and the guidance of The Galveston Bay

Plan.

Everyone who reads this work is in some way connected to the bay and benefits from

its resources. We hope that after reading this volume you will have a better

appreciation of the complexities and value of Galveston Bay and its watershed.

Jim Lester and Lisa Gonzalez

of studies on Galveston Bay and its

-- .
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Estuarine wetlands along the John M. O'Quinn 1-45 Estuarial Corridor. Image 2007 istockphoto.com.



Chapter 1
Assessing the State of the Bay
The Galveston Bay Estuary Program along with its many partners seeks to provide for the sustainable use of Galveston Bay

resources while maintaining the health of the estuary and the quality of the bay's assets for future generations. This is accomplished

through the goals set forth in The Galveston Bay Plan .

Chapter 1 addresses the significance of the Estuary Program and The Plan in providing collaborative, comprehensive management of

the bay. First, a brief overview is presented concerning the Estuary Program's participatory process. Second, 17 bay-related

priority problems that form the backbone of The Plan are explained and their progress is described.

Af
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brown pelican on Galveston Bay. Image courtesy Della Barbato, Galveston Bay Foundation.

The Plan was formulated to establish management objectives and recommend approaches to reduce future problems and user

conflicts associated with the use of natural resources in an ever-changing coastal environment. The Plan, also known as the

comprehensive conservation and management plan for Galveston Bay, was crafted over a five-year period with the expert

knowledge and input of hundreds of dedicated people. Additionally, public feedback from more than 3,000 citizens was considered

before obtaining approval by the governor of Texas and the U.S. Environmental Protection Agency.

Recognizing the important role of bay users in addition to scientists, the Galveston Bay Estuary Program continues the participatory
process to implement the goals and objectives outlined in The Plan. A recent 10-year implementation review of The Plan found that

progress has been made on all 82 actions it originally identified. However, habitat loss, water quality, public health, freshwater
availability and species protection continue to remain high priorities for the next 10 years of Plan implementation.



Chapter 2
Galveston Bay: An Overview of the System
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The Galveston Bay system is a complex interconnection of

biological, hydrological, and geological resources providing

valuable ecosystem services to a large number of people. As

such, it can be represented in a variety of ways. Chapter 2

describes 5 concepts that are important for understanding the

physical and biological systems that operate in this space.

A watershed is the area of land that drains into a water body.

In the case of Galveston Bay, the larger watershed is composed

of all of the smaller watersheds of its tributaries: the Trinity

River, the San Jacinto River, all of the creeks and bayous that

feed into the rivers or directly into the bay, plus land that

drains directly into the bay.

Estuaries are dynamic mixing zones where watersheds meet

the sea. People often think of the Galveston Bay Estuary as

limited to the waters flowing from the mouths of the Trinity

and San Jacinto Rivers to the passes into the Gulf of Mexico at

Bolivar Roads and San Luis Pass. However, the tidal movement

of water occurs many miles up some tributaries and the mass of

low salinity water sometimes extends many miles into the

Gulf.

The concept of the ecosystem was developed to help explain

the relationship between biological communities and the

physical environment. Ecosystems are complex and difficult to

define because they have indistinct edges, come in all sizes, and

overlap and interact with one another. Ecosystems constantly

change; once disturbed, they do not return to an equilibrium

state, but rather can exist in a new, alternative state. We must

also not forget that human socio-economic systems cannot be

separated from the concept of the ecosystem.

From the simplest microscopic plants to the largest animals, organisms are connected to each other in a set of pathways of energy

consumption known as a food web. Food webs in Galveston Bay are based on the production and consumption of (1) living plant

tissue in the form of free-floating phytoplankton or submerged vegetation, and (2) detritus (dead plant and animal tissue) produced

both within and outside the bay system.

Habitats are a standard way to ecologically subdivide a physical environment such as a watershed. Estuarine habitats include

fringing -arshes, mud flats and sand flats, seagrass beds, oyster reefs, open-bay bottom and open-bay water. Inland habitats include

riparan (or floodplain) forests and coastal prairie wetland complexes. All of these habitats occur in the Galveston Bay system.



Chapter 3
The Human Role: Past
Human activities in and around Galveston Bay have shaped the watershed for thousands of years. From the creation of the first shell

middens to the present dredging of numerous navigation channels, human inhabitants have had an impact on the bay and its

surrounding landscape.

Chapter 3 highlights human influences on, and uses of, Galveston Bay and the surrounding landscape. The chapter begins with a

look back to the Pleistocene Ice Age and the impact of the earliest humans and continues with the use of resources by Native

Americans and the changes engendered by European-American expansion to this part of North America. The chapter then focuses

on the alterations that occurred to the bay as the regional focus shifted from agriculture to municipal and industrial development.

Archaeological evidence shows that humans have been using the resources of Galveston Bay for at least 11,000 years. Early hunter-

gatherers modified the bay environment by harvesting shellfish and other wildlife, producing shell middens and introducing plants

from other ecoregions. After 1800, settlers used the fish, shellfish, prairies, and forests in and around the bay to develop the early

cattle, lumber, and fishing industries.

In addition to its biological resources, the bay's physical resources were used as well. The bay and its tributaries yielded

construction materials, shell, sand and clay. Ranch land composed of upper prairies and lower saltgrass marsh areas was used over

time for other purposes, including farming, oil extraction and industrial and urban development.
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Chapter 4
The Human Role: Present

_Ii

Buffalo Bayou provides many ecosystem services. Image 2006 iStockPhoto.com/Kimberly Smith.

As the human population grows, society's influence on the physical and ecological components of the estuarine system becomes

more pronounced. Anthropogenic stresses are placed upon the bay's natural resources and the ecosystem services that they provide

(such as clean air, clean water, and flood attenuation). The stressors have impacts on the health of the estuary and its watershed as

well as the quality of life of the human residents. The physical and ecological condition of Galveston Bay is a general indicator of the

well-being of the regional environment.

Chapter 4 discusses current human uses of Galveston Bay resources and the relation of resource uses to economic development in

the region. It discusses the major uses of the Galveston Bay system, including surface water use, extraction of groundwater and

minerals, urbar and agricultural land use, commercial fishing, and shipping and water-related recreation.

Galveston Bay supports economic growth in the region and it is surrounded by intensive urban and industrial development.

Resources in the Galveston Bay watershed have provided numerous ecosystem services over the years in support of construction,

transportation, oil, natural gas and petrochemical production, water supply, commercial and recreational fisheries, agriculture, and

recreation.

Projected growth in population and economic activity will increase pressure on the bay's resources, creating the potential for user

conflicts. A larger population may place greater demands on water supply, roads and highways, and land for urban and suburban

development. Residents also desire access to a healthy bay and associated recreational resources. Integrated approaches that

minimize user conflicts and maximize resource conservation are essential to building sustainable coastal communities in the years

to come.



Chapter 5
Physical Form and Processes
Twenty thousand years ago the earth was in the midst of an ice age and ice sheets in both hemispheres were expanding, fed by

water from the sea, to the extent that sea level fell an average of 100 meters across the globe. Then, when the ice age ended

approximately 17,000 years ago, meltwater from the ice sheets flowed back into the oceans, causing sea level to rise to its current

level. It was during that rise in sea level that the estuaries of the Gulf Coast were formed, including Galveston Bay. Hence, the very

existence of Galveston Bay is attributed to sea-level rise.

Chapter 5 provides a description of the physical components of Galveston Bay, including wetland habitats, the Trinity Bayhead

Delta, minor bays, and coastal barriers. The chapter also discusses the physical processes that formed the Galveston Bay Estuary,

how those processes continue today in conjunction with human modifications to the bay environment, and how the future will

continue to shape the estuary.

The evolution of the Galveston Bay Estuary was punctuated by rapid changes, most of which occurred when sea level was rising at a

rate faster than present and when regional climate was changing. The most important modifications included changes in

precipitation and the resultant changes in vegetation and sediment supply to the system. Other Texas estuaries, including Sabine

Lake, Matagorda Bay, and Corpus Christi Bay, have experienced similar changes.

In the geological record, the Trinity bayhead delta has been shown to be especially vulnerable to rapid sea level rise and variations

in sediment supply. In the past, the delta has had a threshold response to these changes that was manifested as virtual destruction of

the delta followed by reoccupation of the delta in a more landward location. This, in turn, had impacts on the other estuarine

environments. We should begin monitoring changes in the delta and thinking about ways to mitigate impacts.
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Chapter 6
Water and Sediment Quality
Water pollution in the Houston-

Galveston region first became a

public concern in the early 1900s

with the recognition that sewage

contributed pathogenic bacteria to

area waterways. In the 1920s, oil

pollution in the Houston Ship

Channel prompted local and state

officials to voice concerns about

industrial contamination. In 1967,

federal investigators identified the

Houston Ship Channel as the worst

example of water pollution

observed in Texas. That prompted

the Texas Water Quality Board

(now part of the TCEQ) to initiate-

corrective measures to improve

the water quality of the Houston

Ship Channel and Galveston Bay The Houston Ship Channel seen from the top of the San Jacinto Monument.

even before the passage of the

Clean Water Act.

Chapter 6 deals with the historical trends and the present status of water and sediment quality in the bay. Contributions from point

and nonpoint sources are discussed. Biological monitoring of contaminants is also included, because some chemicals can only be

detected after they accumulate in organisms living in the water or sediment.

The water and sediment quality of the bay is generally good and improving. In many cases, substantial improvements are evident

from the 1970s to the present. The areas of Galveston Bay exhibiting contamination are in regions of concentrated human activity,

including urban, suburban, and industrial areas.

Water quality parameters of interest are fecal coliform bacteria and dissolved oxygen. Fecal-coliform concentrations in Galveston

Bay tributaries are of concern. They have shown a decline in measured concentration but unlike many of the other water quality

measures-they continue to exceed water quality criteria. Recent data suggest declines in pH and dissolved-oxygen concentrations

in some areas of the bay. The reasons for the declines are unknown at this time.

Reported oil spills in Galveston Bay have declined in number since 1998. While most spills are small in volume, large spills (greater

than 30,000 gallons) such as those that occurred in 2000, 2001, and 2004 do happen from time to time.

Sediment quality is improving overall with cadmium, chromium, copper, and lead concentrations exhibiting declines in sediments

of the Houston Ship Channel. However, some metals such as mercury still exhibit spikes in concentration in the sediments of the

Houston Ship Channel. Monitoring of water and sediment contamination by assaying the concentration of pollutants in tissues of

organisms shows elevated concentrations of PCBs and dioxins, and some peaks in mercury concentrations.



Chapter 7
Key Habitats of the Galveston Bay Watershed
The Galveston Bay system contains a variety of habitat types, ranging from open water areas to wetlands to upland prairie. These

habitats support numerous plant, fish, and wildlife species and contribute to the tremendous biodiversity found in the watershed.

This chapter gives details on the most vulnerable habitats found in and around Galveston Bay, including their location, relative area,

biological characteristics, the ecological services they provide, and specific threats to their existence. Terrestrial and aquatic habitats

that are common in the Lower Galveston Bay watershed are considered, including coastal prairie, riparian forest, wetland, oyster

reef, and seagrass meadow. Three of the bay's aquatic habitats are emphasized because they have been identified in The Galveston Bay

Plan for special conservation and restoration efforts.

Wetlands serve important hydrological and ecological functions in the bay system, but have experienced significant rates of loss

over the past century. Most of the loss of salt and brackish marsh has been caused by a rise in relative sea level, due in large part to

land subsidence from groundwater withdrawals and subsequent conversion to open bay and barren flats. Creation of subsidence

districts and protections under the Clean Water Act have slowed the loss of these estuarine wetlands over the last 10 years. The

continuing loss of freshwater wetlands, however, remains significant. The loss is primarily associated with conversion to agriculture

and, more recently, suburban and urban purposes.

Seagrass meadows are a valuable but now rare habitat in the Galveston Bay system. Continuous beds of submerged aquatic

vegetation flourished around the Trinity River Bayhead Delta, along the western shoreline of the bay from Red Bluff to San Leon,

and in West Bay before post-World War II intense dredging and poor water quality. Only a remnant of the historical habitat has

been preserved in Christmas and Bastrop bays and Trinity Bay. Recent establishment of seagrass beds in West Bay suggests that

water quality may once again be suitable for these species.

Oyster reefs are important as indicators of the condition of the ecosystem and are the basis for an important commercial fishery.

Oyster-shell reefs were dredged and exploited, with ecological detriment, for many decades. However, by the mid 1990s there

was some evidence of an increase in oyster-reef area. Unfortunately this habitat was severely affected by burial with sediment

carried by Hurricane Ike's storm surge, and recovery will take years. The potential for creation and restoration of oyster reefs has

been demonstrated by several projects that created new
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reefs in Galveston Bay.

Estuarine marshes and seagrass meadows have

historically been the focus of restoration and mitigation

efforts. Currently these bay habitats are no longer

declining, due in large part to the efforts and

partnership of committed bay stakeholders and

successful restoration. Still, the threat to freshwater

wetlands and coastal prairies continues largely unabated

as increasing urban and suburban development is

covering prairie, forests, and associated wetlands. Land

conservation and habitat preservation must be

undertaken in the years to come if the remaining habitat

diversity around Galveston Bay is to be protected.

r- biswdLtei wvou Jii uliles rimle adLMidiu bayou Nature ueritur. Image courtesy Andrew Sipocz.



Chapter 8
The Bay's Living Resources
Galveston Bay and its watershed are home to a diverse array of organisms. Fish and wildlife resources provide some of the area's

greatest economic, recreational, and aesthetic assets. These organisms also serve as useful indicators of the overall condition of the

bay. Therefore, considerable resources are devoted to studying fish and wildlife populations.

Chapter 8 discusses the bay food web in terms of

population trends of phytoplankton,

invertebrates, finfish, and bird, reptile and

mammal species. When available, long-term data

are used.

Phytoplankton abundance, measured through

chlorophyll a concentrations, has changed

significantly through the years possibly in

response to increases in nutrients peaking in the

late 1960s, followed by nutrient reductions.

Over wide expanses of the bay, the benthic

community remains abundant and diverse,

following a natural gradient of increasing diversity

from the upper bay system seaward. Benthic

species exhibit the clearest impact of pollution on

a biological community, with pollution-tolerant

species found in areas of suburban, urban, and

industrial devolvement.
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Various species of colonial nesting waterbirds in Galveston Bay.
Image 2010 Jarrett Voodrow.

Most finfish populations appear to be in good health and many exhibit increasing trends in catch per unit effort. This suggests that

habitat is suitable and management of the biological resources is generally successful. One species with a declining trend is the adult

blue crab. Its complex life cycle makes the cause of this decline difficult to determine. One tropical species, the gray snapper, is

now seen in Galveston Bay the result of what appears to be a range expansion related to warmer winter water temperatures along

the Texas coast.

Colonial waterbird species show some trends of concern, particularly those species in the guild of wading birds (great blue heron,

tri-colored heron, etc.). Also, the composition of the colonial waterbird comnrrunity appears to be +anging with stable numbers of

terns, decreasing numbers of herons and egrets, and increasing numbers of brawn pelicans. Shorebirds, including some rare and

endangered species, also use Galveston Bay as a foraging and nesting area. A system of bird sanctuaries located around the bay

protects many of these species and creates a great opportunity for nature viewing.

A variety of mammals and reptiles, including bottlenose dolphin ane three species of sea urtle, can be found in and around the bay.

Abundance of marine mammals has not been a concern in the area around Galveston Bay despite some episodes of mortality.

Populations of sea turtles seem to be responding to conservation efforts and have been increasingly observed.

When compared to those of other estuaries of the eastern United States, Galv eston Bay s living resources appear to be relatively

well-preserved and well-managed. It is important for stewards of the bay to promote continued monitoring of fish and wildlife

populations to support habitat protection and restoration, and to encourage irnnrovements in water quality.



Chapter 9
Impact on Public Health
Maintaining good water quality is not only important to the ecological health of the bay, but also to the health of bay users. People

can come into contact with pathogens and toxics through seafood consumption and recreational activities that cause people to come

in contact with water, such as wade fishing, sail boarding, and swimming.

News accounts of bay-related health threats get much attention from the media and the public. Additionally, contamination in

seafood collected from Galveston Bay and its tributaries has led to a series of consumption advisories from the Texas Department of

State Health Services (TDSHS). Similarly, large areas of the bay are closed to shellfish harvesting due to potential risk to consumers

from pathogenic bacteria.

Chapter 9 summarizes the various types of risk to human health that may be associated with using the bay. Public-health risks are

placed in three categories: pathogens, such as the bacteria that cause Vibrio-related illness; toxicants, such as dioxins or mercury;

and other risks, such as drowning. The discussion of risk factors is followed by a description of the ways in which the responsible

agencies address these risks through management strategies.

The consumption of oysters, especially raw, can pose a significant health risk because oysters can concentrate bacterial and viral

pathogens in their tissues. In 2009, much of Galveston Bay (53 percent of all classified areas in the bay) was classified as approved

or conditionally approved for shellfish harvest while 42 percent of classified areas was restricted or prohibited to harvest. Improved

water quality has resulted in the positive reclassification of 1 percent of areas classified for shellfish harvest, while declining water

uality has resulted in the degraded reclassification of an additional 4

percentt of bay area classified since 2003.

I Health consultations (a form of risk assessment) by the TDSHS concluded

that contaminant concentrations detected in some species from Galveston

Kay exceeded comparison values. Pregnant women and children should not

onsume the species noted in the consumption advisories due to an

increased risk in non-cancer health effects. However, an average person

<onsuming one 8-ounce meal of seafood per week is not likely to

xperience these health effects.

)pen-water portions of Galveston Bay generally conform to Texas water

quality criteria for contact recreation. Areas where levels of fecal coliform

bacteria exceed the state standard are located in the western, developed

tributaries of the bay.

In reality, science cannot currently assess all of the risks to bay users or

>cafood consumers resulting from contamination by bacteria, viruses, or

toxic materials. Risk varies among individuals and different segments of the

population and is dependent on many factors, such as age, frequency of

consumption or use, and overall health. However, even given those

limitations, risk estimates are useful guidelines that can assist people as they

make personal health and safety choices.

Oys ;;. J I I I a Ga -. .. , .,ston Bay. Image courtesy Earl Nottingham, TPWD.



Chapter 10
The Future of Galveston Bay
Of one thing we can be certain: Galveston Bay will change. The bay and watershed are dynamic. Trying to keep any part of these

systems static will not work. Some of the change is natural. We know from the geological record described in Chapter 5 that past

sea-level change, floods, and sediment deposition have played major roles in the evolution of the estuarine system we observe

:oday. Less than 200 years ago, large-scale human modification was added to these natural forces in shaping the estuary, its

watershed, and the physical and biological processes that occur there. As we look to the future and try to define the best

management for the Galveston Bay watershed, we must recognize continued human impact and the inevitability of change. Our

challenge is to balance the needs of nature and humans, of opposing uses of the bay and the needs of user groups, and of the needs

of currert and future generations of humans and other creatures.

Saltmarsh at Brazoria National Wildlife Refuge near 111a h y.

Image 020'0 Jarrett Woodrow.

This chapter discusses the future of

Galveston Bay based on a summation

of the historical drivers of change and

their impacts on the estuarine system.

We use our knowledge of the trends

and scale of these forces to extrapolate

potential future impacts. The focus is

primarily on those drivers that are

associated with people and might be

managed by people, including

demographic change, trends in

economic activity, discernible cultural

trends, scientific and technological

change, policy changes, and probable

interactions among them. Of course,

many of the conclusions drawn have a

degree of uncertainty and are

debatable. It is the intent of this chapter

to encourage the discussion.

The State jf tle Bay, Third Edition, was commissioned by the Galveston Bay Estuary program whose mission is to "preserve

Galveston Bay for generations to come." As noted above, no one can hope to preserve the bay unchanged as it is today or as it was

200 years ago, be-ore European-American expansion and settlement. The Estuary Program and its partner organizations hope to

pire serve the properties of the bay that ensure valuable services from its natural ecosystems, the fish and wildlife that depend on the

bay and its watershed for survival, and the characteristics of the bay and its watershed that offer aesthetic and spiritual rewards.

3ased on the histcrical record examined in this book, management of Galveston Bay has improved over time, and achieving the

goals outlined in The Galveston Bay Plan has become more probable. However, if the goal of preservation is to be achieved for many

"generations to come," we will have to adopt sustainable strategies for using the resources and services of the bay and its watershed.

We a-e optimistic that, despite the challenges that await us, a system of ecosystem-based management by government and public

participation in sound environmental stewardship is achievable when we are all working toward a shared, sustainable vision.



For more information contact:

Galveston Bay Estuary Program
17041 El Camino Real, Suite 210
Houston, TX 77058

Phone 281-218-6461
Fax 281-218-6807

E-mail gbep@tceq.state.tx.us
A PROGRAM OF THE

Sunset on Galveston Bay. Image @2006 iStockphoto.com/Dave Huss.
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