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The Galveston Bay National Estuary Program

Texans increasingly express their expectations for a clean environment in terms
of entire ecosystems. Until recently, our tendency was to view environmental
problems in isolated pieces we could understand—indeed this view was
institutionalized (and seemingly immortalized) in an elaborate mosaic of
fragmented jurisdictions. The Galveston Bay National Estuary Program
(GBNEP) is a forerunner in elevating hands-on management of coastal
environments to the level of the ecosystem; and in doing so, is encouraging an
integration of traditionally disparate institutions.

The GBNEP was established under the authority of the Water Quality Act of 1987
to develop a Comprehensive Conservation and Management Plan (CCMP) for
Galveston Bay. The purpose of the CCMP is to address threats to the Bay
resulting from pollution, development, and overuse. To address these threats,
five years of work commenced in 1990, consisting of three phases: (1)
Identification of the specific problems facing the Bay; (2) A Bay-wide effort to
compile data and information to describe status, trends, and probable causes
related to the identified problems; and (3) Creation of the CCMP itself to enhance
governance of the Bay at the ecosystem level. The GBNEP is accomplishing this
work through a cooperative agreement between the U.S. EPA (Region 6) and the
State of Texas (administered by the Texas Water Commission).

The structure of the GBNEP reflects a strong commitment to consensus-building
among all Galveston Bay user groups, government agencies, and the public. The
GBNEP "Management Conference" consists of six Governor-appointed
committees with broad representation, totaling about one hundred individuals.
Meetings of these committees are also open to the public, and public participation
in policy-setting and in Bay management are considered strengths of the
program. When submitted to the Governor of Texas in late 1994, the CCMP will
reflect thousands of hours of involvement (much in the form of volunteer time) by
individuals who in various ways use, enjoy, or help govern this vital coastal
resource.
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EXECUTIVE SUMMARY

The regulatory framework for protecting the environment of Galveston Bay is very
complex, involving literally hundreds of laws and every level of government:
federal, state, regional, local, and special district. One way to order the complex
regulatory framework is to evaluate programs according to problem areas. The
Galveston Bay National Estuary Program (GBNEP) has developed a list of ten
"action plan topics," or areas for which it intended to develop action plans as part
of its comprehensive management program. Our evaluation of the regulatory
framework is ordered first according to the ten action plan topics that concern
substantive areas. (After our study was nearly complete, GBNEP's Management
Committee decided to add a new topic, Water Quality, to coordinate the approach
to water quality management.) Each chapter includes a one-page summary of the
regulatory framework and our evaluation of it. The final section of the report
includes three chapters that evaluate environmental management of Galveston
Bay in other ways. First, eight management topics guide the discussion. Then
we consider various issues of special importance to Galveston Bay, including the
institutional resources available and the various institutions that could be
established to conduct ongoing management of the Bay. The final chapter offers
some general findings and a list of the recommendations found throughout the
other chapters, ordered according to level of government.

Chapter 1. Introduction and Evaluation Criteria. The criteria used for
evaluating the programs can be summarized as follows: authority—are laws and
regulations adequate for controlling the problem; capacity—are there adequate
resources for undertaking the programs spelled out in the laws and regulations;
policy—is there support for the goals of the program; and environmental
outcome—is the regulatory framework succeeding in protecting the environment.

Chapter 2. Galveston Bay. The Galveston Bay system constitutes the seventh
largest estuary in the United States, with 600 square miles of shallow water.
Galveston is one of the most productive and complex of the nation's bays. It is
bordered by the Houston Metropolitan Region, a very densely populated area with
the highest concentration of petrochemical facilities in the world. The bay
supports several ports, carries a vast amount of shipping, and produces fish,
shrimp, and oysters in quantity.

ACTION PLAN TOPICS

Chapter 3. Point Sources. In Texas at present, generators of point source
discharges are regulated under a dual permitting system: they must obtain
permits both from the Texas Water Commission (TWC) or the Texas Railroad
Commission (RRC) and from the U.S. Environmental Protection Agency (EPA).



Otherwise, the statutory and regulatory framework for reducing point source
pollution is strong, consistent with the two decades of experience in implementing
it. Although TWC's resources for permitting seem adequate, over-emphasis on
facilities consistently in compliance reduces resources for enforcement, which is
weak. TWC is also faced with the transition to the Natural Resources
Commission; merging of the municipal group from the Texas Department of
Health has already occurred but will take some time to smooth out. The RRC has
a smaller staff, conducts no post-permit review, and appears less concerned about
environmental impacts of oil and gas activities. Technical review of permits is
routine, with limited attention to ambient monitoring nearby, and coordination
between TWC and RRC is minimal; neither knows of the other's permittees
nearby when issuing a permit. TWC policies limiting delegation to field offices
slows permitting and enforcement. The system could be improved by delegation of
more authority to field offices, and increase in emphasis on enforcement, and a
concerted effort to obtain NPDES delegation so EPA permits would not be required.

Chapter 4. Non-point Sources (NFS). Nonpoint sources of pollution include
urban runoff, agriculture, hazardous waste disposal sites, and septic tanks.
Stormwater runoff is now regulated as a point source under the federal Clean
Water Act. Federal funding is available to implement control programs for NPS
pollution under the Clean Water Act, which requires states to identify water
bodies affected by NPS pollution and develop programs to control it. The Texas
Water Commission undertakes these programs. However, the framework for
regulating NPS is relatively weak because agencies have little authority over
specific activities generating NPS: localities permit septic tanks if properly
constructed; urban pesticide use is unregulated; agricultural land use (soil
erosion) and pesticide use are largely unregulated; and construction sites are
permitted by localities for purposes other than water quality. Similarly, NPS is
difficult to control because it requires working with thousands of individuals to
change their lifestyles. The most effective mechanisms for reducing NPS are
market-based incentives that encourage individuals to change their ways: several
agricultural programs give loans and technical assistance to farmers to improve
practices, and similar programs could be instituted for urban runoff. The
complexity of the problem, its dispersed nature, and the multiple agencies and
governments, each responsible for only one aspect, make NPS a relatively
intractable problem. The State Revolving Fund could assist all parties with NPS
programs; in other states, the SRF makes loans to counties who pass them on to
qualified individuals and small businesses for NPS reduction. Cities can include
erosion and waste runoff control requirements in construction site permits.

Chapter 5. Spills/Dumping. Spills are regulated by many different agencies, and
spill response is conducted by these agencies as well as by private spill response
teams maintained by private companies or by public-private response teams. The
Texas Water Commission is the lead agency for spill response and cleanup, with
special responsibility for hazardous materials. The 1991 session of the Texas
Legislature made the General Land Office responsible for prevention and
oversight of most oil spills. A complex 4-tier response team mechanism was
instituted after the Exxon Valdez spill. The authorities covered by these tiers and
participating agencies have been clarified since 1990. Pipelines, another source



of spills because of their large number in the bay, are regulated by RRC. Spill
response is difficult to evaluate because, happily, there have been no major spills
since the new system was instituted. However, there are gaps in the present
plan, including lack of an inventory of resources available for spill response and
very little awareness of private resources that could be deployed. The Coast
Guard has inadequate resources to board and inspect ships for spill plans and
preventive procedures. The entire system, moreover, is based on developing a
strong spill response rather than focusing on prevention. Ship personnel are
licensed but otherwise unregulated, despite the fact that many spills are a result
of human error, and two "minor" spills occur each day in Galveston Bay alone.
Development of a database of bayside facilities and substances that could be spilled
and of response capabilities and a system for mobilizing them very rapidly would
be useful, as would new ideas to encourage prevention.

Dumping of waterborne trash is regulated under a series of federal laws, but
enforcement is difficult and dumping is widely believed to occur regularly.
Marine debris is regulated under Annex V of the MARPOL Convention, which
prohibits disposing any plastics into the sea. Under the Marine Plastic Pollution
Research and Control Act of 1987, the Environmental Protection Agency regulates
discharge of plastics, food wastes, and other garbage within the 200 mile zone.
The Coast Guard enforces the law by boarding ships and conducting inspections.

Chapter 6. Dredging/Filling. Construction activities in navigable waters of the
U.S. are regulated under the federal Rivers and Harbors Act of 1899. Disposal of
dredge material is also regulated under Section 404 of the Clean Water Act.
Permits under both laws are granted by the U.S. Army Corps of Engineers;
section 404 permits are also reviewed by EPA, the National Marine Fisheries
Service, the U.S. Fish and Wildlife Service and several state agencies, including
TWC, Texas Parks and Wildlife Department, and the General Land Office.
Under Section 401 of the Clean Water Act, the Texas Water Commission (TWC)
may prohibit any permit that will violate state water quality standards, although
it denies only 1-2 permits annually, partly because of the draft status of sediment
standards that could form the basis for such denials. Final Corps evaluation is
based on a "public interest review" that includes consideration of environmental
and economic concerns, but the Corps' primary mandate is construction and
maintenance of channels. The General Land Office issues permits for all
activities on state-owned submerged lands. As they review permit applications,
few of the agencies can inspect the actual sites, but the interagency review
meetings allow agency comments to be heard and fully discussed. There is
virtually no enforcement, either to ensure all relevant projects are permitted or
that permitted projects are following guidelines. Meanwhile, at the federal level
the Corps is seeking a "streamlined" review process that would downgrade
impact of other agencies' comments. The essential problem is that the statutory
framework was not really intended to protect wetlands, and there are no laws
offering a comprehensive policy approach including proper mitigation of the
cumulative impacts of dredge and fill. The proposed Coastal Zone Management
program will ensure consistency of dredge and fill and other coast-disturbing
projects with a plan yet to be developed.



Chapter 7. Freshwater Inflow. Freshwater inflow is regulated largely by the
water rights provisions of the Texas Water Code administered by the Texas Water
Commission. The Texas Water Code prioritizes water uses, with municipal and
agricultural uses much more important than preservation of bays and estuaries.
In issuing permits for diversions, TWC must take into account 1) studies by the
Texas Parks and Wildlife Department and the Texas Water Development Board
that determine inflow conditions necessary to maintain bays and estuaries and 2)
effects on fish and wildlife. Although TPWD reviews permits, it cannot veto them,
and there is no way for TWC to ensure that TPWD has actually reviewed all
permits within the allowed time. Removal of the environmental review group out
of the permitting office of TWC further distances environmental concerns from
the permit review. TWC processes 500 permits or amendments a year with 5 staff
members. Monitoring of actual water use is not required, making self-reporting,
the basis of both planning and enforcement, inaccurate: because they would
otherwise lose their water rights, people have an incentive to report full use
rather than actual use. Regulations that would provide guidelines for managing
water rights with estuaries in mind are slow in being issued. The multiplicity of
agencies that can build surface water impoundments adds to the complexity of
managing freshwater inflow. Metering water, and perhaps even imposing a
water use fee, would rationalize the water rights system considerably.

Chapter 8. Shoreline Development. Shoreline development is regulated primarily
under local zoning and development ordinances. Several major cities on
Galveston Bay—Houston, Baytown, and Pasadena—do not have zoning
ordinances, although Houston is developing one. Existing and proposed zoning
ordinances focus on neighborhood compatibility rather than natural resource
protection. At the same time, all localities on the bay are actively seeking new
development and, in many cases, providing tax and permit abatements as part of
the recruitment effort. The Texas Coastal Zone Management Plan, provided for
in acts passed by the legislature in 1989 and 1991, significantly increases
governmental control over shoreline development by requiring all projects to be
consistent with the as-yet-undeveloped coastal management plan. The General
Land Office also permits activities on state-owned submerged lands. Counties
have virtually no land use authorities. In addition to economic development
pressures, subsidized federal flood insurance encourages people to build on the
shoreline. Working with local governments to help them understand the
economic benefits of environmental protection, as well as the costs of cleaning up
NPS, should improve commitment to shoreline management.

Chapter 9. Habitat Protection. The combination of fragmented and indirect
authorities and low capacity along with the extreme importance of wetlands in
cleansing the water and providing nursery habitat makes wetland loss perhaps
the most important problem facing Galveston Bay. Although there is no
comprehensive law to protect habitat or wetlands, they are partly protected under
the federal Endangered Species Act, the Fish and Wildlife Coordination Act, and
other laws, generally administered by the federal Fish and Wildlife Service and
the National Marine Fisheries Service, that require various activities to be
reviewed for their effects on habitat and for habitat to be acquired if necessary.
The Texas Parks and Wildlife Department reviews many activities at the state



level for their effects on habitat, although in general it cannot veto permits. A
controversy over the definition of wetlands has been fueled by the August 1991
announcement of a Bush Administration proposal to alter the definition to reduce
the number of acres designated as wetlands and rank wetlands according to their
importance. Resolution of this controversy will be important to continued use of
the Rivers and Harbors Act and section 404 of the Clean Water Act as tools to
protect habitat. State and federal agencies have very small staffs to review
permits. The General Land Office, very supportive of wetlands protection under
its present leadership, must always take into account its mandate to maximize
revenue from state-owned lands, creating an incentive to give use permits rather
than protecting habitat. Some wetland losses are offset by habitat restoration,
creation, and enhancement. Funds are inadequate for land purchase, which is
the most effective method presently available for ensuring continued protection of
habitat. Adoption of the Coastal Zone Management Plan will be useful in
protecting habitat if the plan is strong.

Chapter 10. Species Protection. The federal Endangered Species Act, which is
implemented by the U.S. Fish and Wildlife Service and the National Marine
Fisheries Service, protects living resources and their habitat. Under the Fish and
Wildlife Coordination Act, the same agencies, along with the Texas Department
of Parks and Wildlife, also have authority to review proposed projects of any
federal agency that hopes to control or modify any body of water. TPWD also sets
limits on takings of fish and wildlife and enforces them, and undertakes a variety
of other programs, including nursery protection, stocking, and designation of
scientific areas, that are intended to protect living resources. However, the most
effective method of species protection is habitat preservation; so long as wetlands
and other habitats continue to be lost, species will also be threatened.

Chapter 11. Human Health. Human health is protected by water quality laws
discussed above, by laws concerning hazardous waste disposal, and by state
activities concerning fish and shellfish consumption. The Texas Department of
Health surveys bodies of water and classifies them according to their ability to
produce healthful shellfish. Of Galveston Bay's total of 331,000 acres available for
shellfish production, 60 percent were closed in 1990. The various indicators of
safety include rainfall and fecal coliforms; improved indicators would refine the
classification process. The Texas Water Commission also samples water to
determine water quality and establishes water quality standards for contact and
non-contact recreation, although the agency does not have the authority to post
signs indicating that an area does not meet the standards for compliance with
shellfish bed closures. Twenty Parks and Wildlife game wardens oversee several
hundred commercial oyster boats; many other sport fishermen are more casual
and less likely to be aware of closings, which change frequently. Management of
human health risks due to consumption of fish and shellfish contaminated with
toxics is based on chemical analysis of seafood tissues. This is complicated by a
lack of laboratory resources and an incomplete scientific understanding of
human health effects of human consumption of contaminated fish. Swimming
and boating are virtually unregulated.





Purpose

The outpouring of environmental concern that began in the 1960s in the United
States resulted in passage of more than 20 major federal statutes and scores of
state and local laws. As new problems were identified, new laws were added to
the list. Thus U.S. environmental policy is embodied in a multitude of laws and
carried out by many different agencies at different levels of government. The
early laws tended to focus on a single medium or problem: air, water, noise,
endangered species. Growing experience and scientific understanding suggested
the importance of a more comprehensive approach such as the "cradle-to-grave"
oversight of hazardous materials required by the Resource Conservation and
Recovery Act (RCRA). Nevertheless, U.S. environmental policy remains
generally fragmented, a result of the history of incremental additions to the
statutory arsenal. Recent concerns about cross-media pollution and preservation
of entire ecosystems have yet to be embodied in law.

Important exceptions to this generally piecemeal approach to environmental
oversight are the more comprehensive planning requirements of the federal
Coastal Zone Management Act of 1972 and the National Estuary Program
established by the Water Quality Act of 1987. The former law encouraged coastal
states to develop comprehensive plans for protecting coastal resources, including
beaches, sand dunes, and wetlands, and tried to overcome one of the most
important barriers to coherent policy making by allowing states to control federal
projects in state waters. The National Estuary Program reflects the new scientific
understanding of the importance of estuaries in maintaining the health of large
coastal ecosystems and calls for development of Comprehensive Conservation and
Management Plans (CCMPs) in "estuaries of national significance."

The CCMP rests on a clear and systematic understanding of the multitude of
federal, state, and local laws and agencies that have gained authority over
different aspects of the environment during the last quarter century and on the
effectiveness with which those laws are implemented and enforced. The purpose
of this report is to provide an evaluation of those agencies and laws, along with
their associated regulations, that constitute the regulatory framework for
environmental protection of Galveston Bay, one of the estuaries of national
significance covered under the 1987 law. This evaluation is the second stage in a
multistage process that will result in development of the CCMP. The first stage
was an inventory of the laws and regulations, which is available separately but
which forms the basis of this report. This management evaluation, along with a
number of scientific studies being conducted contemporaneously, will form the



2. Program procedures, funding, and staffing. For this, we are assessing an
agency's capacity to undertake the duties outlined in the statutes and regulations.
When examining capacity, the questions to be asked (standards to be applied) are:

• To what extent has the legislative branch funded the program compared to
the size of the task?

• Has the agency provided for enough staff to implement the program? Are
there support personnel? Do staff turn over frequently, so that the program
is always being implemented by novices?

• Has the agency assigned legal and other professional staff specifically to the
program, or do the program staff have to work with whoever is available
when they need internal support?

• Does the program have appropriate material resources: computers, travel,
measuring equipment, etc.?

3. Agency policy, funding, and organization. For this, we are assessing whether
the implementing agency has internal policies that are adequate to fulfilling its
authority—in other words, does it have the will to implement the program goals.
When examining agency policy, the questions to be asked (standards to be applied)
are:

• Does the agency policy making body support the program? Do they usually
approve rules and regulations suggested by program staff, or do they water
them down? Do they support program staffs requests for assistance in
working with federal agencies and the state legislature?

• Has the agency created a separate program or is the program subsumed in
another office?

• Has the agency ensured that the program receives all the money due to it?
• Does the agency require program staff to undertake unrelated tasks?
• Does the agency's legal division work closely with program staff to ensure

adequate enforcement? Do they enforce consistently and at a high enough
level to suggest seriousness of purpose?

4. Technical and environmental results. For this, we are examining the
environmental outcome of agency programs. When examining environmental
outcomes, the questions to be asked (standards to be applied) are:

• Has the water quality improved or deteriorated, with respect to all relevant
pollutants? What are the continuing number of shellfish closures, fish
kills, etc.?

• Has the quantity and quality of wetlands improved or deteriorated?
• Has the quantity and diversity of living resources improved or deteriorated?
• Have factors affecting human health improved or deteriorated? What are

the continuing numbers of shellfish closures, recreation closures,
consumption advisories, pathogen indicators?

• Has the level of freshwater inflow been maintained or improved?
• Is land use consistent with environmental protection of the Bay? Are there

new shoreline development restrictions, are they enforced? Is there any
new shoreline development or changes near the estuaries?



As noted, all these questions may not be answerable with data presently available.
Limitations of the study are described in more detail below.

Report Organization

The regulatory framework for environmental protection of Galveston Bay is very
complex, involving scores of agencies at the federal, state, and local levels. Often
a single environmental problem is addressed by several different agencies, each
responsible for some small part of the problem. If we were to present our
evaluation on a program-by-program basis, the reader would have considerable
difficulty ascertaining the effectiveness of the overall approach to the problem.
Our report is therefore organized according to the ten "problems" identified by the
Galveston Bay National Estuary Program, called "action plan topics." These are
topics to be considered in the action plan that will precede the CCMP. Table 1
lists the action plan topics that are discussed in this report.

Table 1-1. Action Plan Topics List
Galveston Bay National Estuary Program

Source Controls Estuary Management
1. Point Sources 6. Shoreline Development
2. Non-Point sources 7. Habitat Protection
3. Spills/Dumping 8. Species Population Protection
4. Dredging/Filling 9. Public Health Protection
5. Freshwater Inflow 10. Subsidence/Shoreline Erosion/Sea

Level Rise

Following a brief description of Galveston Bay and a summary of the major
findings, the chapters on the action plan topics include a brief description of the
laws and regulations (which are also described, often with more complete legal
references, in the Management Inventory and its associated computerized
regulatory information system) and of the agency programs for implementing
these laws. After the description is a section which details the evaluation
according to the criteria outlined above. Although we have attempted to make the
chapters consistent in the way information is presented, each topic differs from
the others in important ways. For example, some topics are relevant only at one
level of government, and the entire analysis is devoted to that level. Similarly,
some topics are comprised of several sub-issues, each of which is treated
separately. The headings and subheadings in the chapters should help guide the
reader.

We have included for each topic such data as are available concerning the
resources devoted to the program: staff and budget. Because Galveston Bay is only
one of many areas of environmental concern in Texas, it is often difficult to
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determine precisely the resources devoted to the Bay alone. We have attempted to
provide additional information so that readers may determine whether they think
available resources are adequate to the task. We should also note that budget data
were particularly difficult to obtain and that in many cases agencies resisted our
request for such information.

In addition to the action plan topics, GBNEP's Management Committee identified
a range of management concerns, such as permitting, research, and data
management. Although each of these issues is discussed to a greater or lesser
extent under the action plan topics, we have also provided considerations of each
in a separate chapter. Following that, we attempt to provide an overall evaluation
as well as some recommendations.

Report Limitations

Any study that covers an entire estuary system, even one that has grown to the
unwieldy length of this one, must have some limitations. At the urging of the
Management Committee, we do not consider air pollution in this study, even
though many people believe that air pollutants that waft out over the bay do
contribute to diminution of water quality. We also do not consider sediment
quality, an issue of considerable importance in an area that is so frequently
dredged. GBNEP is sponsoring a study of sediment quality, and the Texas Water
Commission is also conducting studies concerning bay sediments. Finally, this
study is not as quantitative as we had hoped it would be. Although we believed
from the outset that the management evaluation criteria we had identified were
appropriately qualitative, we thought that we would be able to support the
qualitative analysis with quantitative data. In many cases, however, we found
that the appropriate data were missing. In Chapter 15, we suggest the need for
more policy-relevant scientific research so that some of these numbers would be
available for future students of bay management.
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CHAPTER TWO
OVERVIEW OF GALVESTON BAY

The Galveston Bay system constitutes the seventh largest estuary in the United
States, with 600 square miles of shallow (10-12 foot) water. Because precipitation
exceeds mean evaporation and an additional 10 million acre-feet of fresh water
enter the estuary annually, the bay has a very low salinity, which in turn is one of
the keys to its extraordinary productivity. A second factor is the large number of
marsh, forest, and fresh water ponds and lakes that surround the bay, filtering
runoff and providing a rich source of nutrients and valuable habitat. The bay
supports a wide range of commercial and recreational fishing, producing nearly
7 million pounds of shrimp in 1987 along with oysters, redfish, flounder, and
many other kinds of fish. It also provides rookeries for colonial nesting birds.
More than 70 species of waterfowl and shorebirds live or migrate through the bay
as do 90 species of amphibians and reptiles.

Galveston Bay is composed of four main bodies of water and several smaller side
bays. Galveston Bay proper, Trinity Bay, East Bay and West Bay. Galveston Bay
proper is at the center of the bay complex. Trinity Bay, named after the Trinity
River which empties into the bay there, is located in the northeast corner of the
bay system. East Bay is a narrow stretch eastward from the center of the bay
complex behind the Bolivar Peninsula. West Bay is long and narrow and runs the
length of Galveston Island from Pelican Island to San Luis Pass. Texas
mainland is separated from Galveston Island by the West Bay. The largest
exchange between the Gulf and the Bay occurs at the narrow pass between the
eastern end of Galveston Island and the western edge of the Bolivar Peninsula,
known as Bolivar Roads. Rollover Pass, a man-made interchange located in
Gilcrest, provides a small connection between East Bay and the Gulf of Mexico.
Figure 2-1 is a map of the bay.

Galveston Bay lies generally southeast of the Houston Metropolitan Area and is
fed in part by the San Jacinto River which drains populated areas of northern
Harris and southern Montgomery Counties. Other municipalities on its shores
include Baytown, Pasadena, Galveston, and Texas City/LaMarque, putting it at
the edge of the most heavily populated area of Texas. The bay is surrounded by
four counties: Harris, Chambers, Brazoria, and Galveston. In 1960, the four
counties bordering Galveston Bay had a population of about 1.65 million people.
By 1990, the population had grown to about 3.6 million, placing considerable
additional burden on the shoreline and bay. In addition, it is at the center of the
state's petrochemical industry, with 30 percent of U.S. petroleum industry and
nearly 50 percent of U.S. production of ethylene and propylene occurring on its
shores. Finally, most of its riverine inflow comes from the Trinity River, which
flows through the Dallas metropolitan region.
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In order to support ocean-going ship traffic, the Houston Ship Channel was cut
across Galveston Bay: a 400-foot-wide, 40-foot deep cut through the floor of the
otherwise shallow bay. The channel has allowed the Port of Houston to become
the third largest port in the United States. The channel carries 70 percent of the
state's total port traffic and generates over $3 billion of revenue to the state and
local economy. More than 150 companies line the channel, primarily producing
petrochemicals and steel. It is estimated that over 110,000 Texas residents are
employed in organizations that are related to business activity along the Houston
Ship Channel. In addition, the Gulf Intracoastal Waterway, a barge channel,
crosses the bay.

In short, Galveston Bay is of great economic importance to Texas. The Port of
Houston generated $3 billion in revenue in 1987; the Intracoastal Waterway
system carried almost 73 million tons of commodities in 1986. In May 1988, when
then-Governor William Clements nominated Galveston Bay as an estuary of
national significance, the Texas Water Commission estimated the total economic
value of its natural resources, including habitat, fishing, and recreation, to be
$2.74 billion.

The economic importance of the bay contributes to the difficulty of developing
coherent and sensible policies for environmental protection. On the one hand, the
continued economic importance of the bay depends upon its environmental
health, including its ability to sustain fishing and recreation. On the other hand,
environmental protection must be balanced against economic development and
the continuing use of the bay, without which the economy of a large portion of
southeastern Texas would simply collapse. The following evaluation will suggest
the extent to which these dual goals have been achieved.
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Figure 2-1
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CHAPTER THREE
POINT SOURCE POLLUTION

Point source pollution originates from a single defined source such as municipal
or industrial wastewater treatment discharges. Galveston Bay is the final
destination of over 60 percent of all Texas' permitted discharged waste (GBNEP,
1991). In the four county area nearest the bay, some 485 industrial and 617
municipal sources discharge 750 million permitted gallons per day into the bay or
its adjacent bodies of water. These 1102 permits constitute one-third of all the
water quality permits issued in Texas in 1990.l Figure 3-1 displays locations of
many of the industrial point sources.

Point source pollution is regulated by the federal Environmental Protection
Agency, the Texas Water Commission, the Railroad Commission, municipal
governments, and other regulatory agencies. We begin with a brief review of the
statutes governing water quality, then turn to the permitting processes of the two
Texas agencies separately. We then review municipal wastewater treatment,
focusing on local treatment facilities and the Gulf Coast Waste Disposal
Authority. The final section evaluates our findings. We conclude that the system
for managing point source pollution is among the more effective considered in
this report, and that it generally succeeds in controlling what would otherwise be
the single largest source of environmental stress on the bay.

In spite of the overall success of the system, several Galveston Bay segments
continue to suffer poor water quality as shown in the segment rankings in Tables
3-1 and 3-2. These tables are based on findings published in the TWC Water
Quality Inventory (1992) submitted annually to the EPA. The inventory includes a
statewide ranking for all surface water segments in Texas. The rankings shown
in Table 3-1 represent the 31 Galveston Bay segments included in a statewide
ranking of estuarine water segments only. Each of 79 estuarine segments was
tested for traditional water quality parameters (including eutrophication and
fecal coliform count), assigned an overall water quality score, and a
corresponding rank between 1 (worst) and 79 (best). The 31 Galveston Bay
segments range from very bad (2,4,5, and 8)) to fairly pristine (79, 75, 72). The
actual water quality scores and fecal coliform scores are listed in columns 4 and 5
to highlight the wide divergence in score that sometimes occurs between two
successive rankings. In addition, TWC compiled a toxicity score for each
segment. While this score does not figure into the rankings in Table 3-1, it does
figure into those of Table 3-2.

1 These figures are from the 1990 Texas Water Quality Report. Figures in the 1991 report are quite
different, apparently due to the upcoming requirement for repermitting under S.B. 818 that has
delayed renewal of many permits. We will speak below of "about 1000" permits in order to avoid
confusion or will use the 1990 figures.
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Figure 3-1
Industrial Point Source Discharg<
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Table 3-1
Water Quality Indicators in Galveston Bay Segments

Segment
Number

1007
1101
1005
1006
1103
1113
2436
1013

2426
2427
2425
2430
1001
801

2429
2428
1105
2421
1107
2438
2422
901

2423
2437
2432
2439
2424
2435
2431
2433
2434

Segment Name

Houston Ship Channel
Clear Creek
Ship Channel
Ship Channel
Dickinson Bayou
Armand Bayou
Barbours Cut
Buffalo Bayou Abv
Tidal
Tabbs Bay
San Jacinto Bay
Clear Lake
Burnett Bay
San Jacinto River Tidal
Trinity River Tidal
Scott Bay
Black Duck Bay
Bastrop Bayou Tidal
Upper Galveston Bay
Chocolate Bayou Tidal
Bayport Channel
Trinity Bay
Cedar Bayou Tidal
East Bay
Texas City Channel
Chocolate Bay
Lower Galveston Bay
West Bay
DrumBay
MosesBay
Bastrop Bay
Christmas Bay

Water
Quality
Rank

2
4
5

**
8

10
12
13

14
15
16
19
20
21
22
23
24
28
32
37
51
52
57
58
63
64
68
70
72
75
79

Eutrophication
Rank

27
14
23
30
7
3
6

36

5
**
11
8

13
17
9

16
31
20
26
33
47
38
53
46
57
56
72
73
69
80
79

Fecal
Coliform

Rank

2
5

22
3
4
17
24
1

25
27
31
9
18
19
11
29
20
44
23
36
56
37
48
50
60
52
55
43
51
58
62

Water Quality Score
(Absolute Score)

807.63
791.00

* *
788.30
746.83
737.83
718.67
694.17

691.33
685.00
674.17
662.00
649.17
640.83
624.33
619.33
607.17
589.67
571.00
545.67
426.67
416.83
382.83
372.00
388.00
327.83
294.00
290.00
264.50
224.50
156.67

Fecal Coliform
Count

(Absolute Count)
3869
400
65

580
574
80
47

9061

43
42
31

185
80
78

135
38
75
15
55
23
7

22
11
11
6
9
7

17
10
7
5

Toxic
Score

600
100
400
600
**
* *
* *
300

* *
400
* *
**
400
* *
* *
* *
* *

200
* *
200
100
300
* *
400
* *
100
* *
* *

200
* *
**

"""Indicates no score (i.e. this indicator not a problem in that segment)

Source: Texas Water Quality Inventory, Texas Water Commission, 1992, pp. 54-64.



Table 3-2
Problem Water Quality Segments in Galveston Bay

Identified by the Texas Water Commission

Segment
Number

1007

1006

1005

2421

1014

1101

1103

1104

2422

2423

2424

2432

Segment Name

Houston Ship
Channel/Buffalo Bayou

Houston Ship Channel

Houston Ship
Channel/San Jacinto
River
Upper Galveston Bay

Buffalo Bayou Above
Tidal

Clear Creek

Dickinson Bayou Tidal

Dickinson Bayou Above
Tidal

Trinity Bay

East Bay

West Bay

Chocolate Bay

Water
Quality
Rank

1

10

14

34

39

42

62

64

69

94

96

102

Problem Indicators

Toxics. Known NPS. High PS. Fish
kills. Low DO. FC. Nutrients.

Toxics. High PS. Known NPS. Fish
kills. FC. Low DO. Nutrients.

Toxics. High PS. Known NPS. Fish
kills. FC. Nutrients.

Toxics. High PS. Potential NPS.
High RV. DO range. FC.

High PS. Known NPS. Minimal
SMN data. FC. Some Toxics.

Moderate PS. Potential NPS. Low
DO. Tidal eutrophication. FC.

Moderate PS. DO range.
Eutrophication. FC.

Potential NPS. DO. Eutrophication.
FC. Cl.

Potential NPS. High RV. Some
Toxics. Nutrients. FC.

Potential NPS. High RV. FC.

Potential NPS. High RV. FC.

DO range. FC.
Source: 1992 Texas Water Quality Inventory. Texas Water Commission, pp. 31-39.
Legend
Cl = Chlorine
DO = Dissolved Oxygen PS = Point Source
FC = Fecal Coliform RV = Resource Value
NPS = Nonpoint Source SMN = Stream Monitoring Network
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The rankings in Table 3-2 are particularly significant because they are extracted
from a selection of 104 "problem segments" identified by TWC. Therefore, each of
the
twelve Galveston Bay segments listed suffers poor water quality. More
importantly, of the 104 problem segments, the worst one (Houston Ship
Channel/Buffalo Bayou) is in Galveston Bay, and six of the twelve are ranked
below 50. Table 3-2 confirms the significant presence of toxics in the Houston Ship
Channel. In addition, all segments but one have high point source and fecal
coliform pollution.

REGULATORY FRAMEWORK

Federal Legislation

Point source pollution is regulated by a combination of state and federal laws. The
controlling federal law is the 1972 Federal Water Pollution Control Act (FWPCA).
This law has been amended many times and is now known as the Clean Water
Act (CWA). The purpose of the law is to "restore and maintain the chemical,
physical and biological integrity of the nations waters" (Section 101). The Act
establishes the framework for monitoring and controlling industrial and
municipal point source discharges through the National Pollutant Discharge
Elimination System (NPDES) and authorizes federal assistance for the
construction of municipal waste water treatment facilities.

Under the act, all discharges of wastewater into navigable waters require an
NPDES permit. Permits are required for any point source discharge and
establish specific limits on the quantity and concentration of contaminants. The
NPDES program requires industrial and municipal dischargers to meet
technology-based effluent limitations and receiving water quality standards. The
standards are classified according to industry type, and establish minimum
water quality levels. The technology-based effluent limitations (set by federal rule)
prescribe minimum performance standards to be attained by industrial
dischargers and are automatically incorporated into a permit unless the state
water quality standards for a given parameter are more strict then the EPA
limits, in which case the latter will apply.

The standards are broken down by type of industry and are based on level
obtainable through the use of pollution control technology such as Best Available
Technology (BAT) and Best Conventional Pollutant Control Technology (BCT).
For conventional pollutants such as suspended solids, oxygen and bacteria, BCT
is used. BAT concerns toxic and non conventional pollutants. NPDES limits over
1,500 types of pollutants and contains an EPA "priority pollutant" list of 126 toxic
chemicals. Permits also list the compliance requirements for monitoring, spill
prevention, employee education, and other statutory and regulatory
requirements.

The system relies on permitted dischargers to monitor their effluent and other
requirements in the permit and report them regularly. Permits also require
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periodic monitoring by a regulatory agency through inspections. If necessary,
enforcement actions may be taken and can include civil and/or criminal
penalties. Permit violations are discovered through self-reporting data and
inspections. Required data collection varies according to the parameters of each
permit but are reported on a monthly basis unless otherwise specified in the
permit. In addition, when a facility discovers a non-compliance that is a threat to
the environment or to human health, or that is 40 percent over the effluent limit
specified in its permit, it must notify TWC within 24 hours. Written notification
must be provided within five working days of the discovery, and should comment
on the amount of time and actions necessary to correct the problem and mitigate
any adverse effects.

The Clean Water Act provides for the delegation of NPDES duties from the federal
government to each state, if the state meets minimum requirements. EPA has the
right to revoke any state delegation not in compliance with federal standards.
Currently, Texas does not have NPDES authority because it does not meet federal
guidelines for certain of the administrative and legal arrangements regarding
the program. NPDES delegation is discussed in more detail in the following
section on dual permitting.

Section 303 of the Clean Water Act requires states to establish their own receiving
water quality standards, subject to EPA approval. The two basic components of a
water quality standard are:

1) a designated use • such as shellfish harvesting, drinking water
or swimming, for which the water body is to be protected; and

2) criteria - which are numerical concentration limits of
contaminants necessary to preserve or achieve the designated
use.

The standards may exceed, but they must at least meet, EPA requirements. State
water standards must be reviewed every three years by the TWC under section
303. The last review became effective on July 10, 1991.

Finally, the Water Quality Act of 1987 added a new management structure for
permitting storm water discharges to the Clean Water Act (Section 402(p)). The
1987 Act also created State Revolving Loan Funds to help municipalities build
waste water treatment plants.

State Legislation and Regulations

The Texas Water Commission (TWC) sets water quality standards to prevent
degradation of the state's waters and to comply with the federal Clean Water Act.
The standards include parameters for radioactivity, nutrients (such as nitrogen
and phosphorous), aesthetics (such as taste, odor, floating debris, and settleable
solids), salinity, bacteria, and dissolved oxygen. The regulations also set out
specific parameters for toxic materials that threaten water quality, including
chromium, lead, arsenic, PCBs, and toxaphene, for which adequate toxicity
information is available. The criteria differ for different categories of water,
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including recreational waters, domestic water supply sources, and waters
supporting aquatic life such as oyster waters in Galveston Bay.

TWC has established a three-tier antidegradation policy to protect the state's
waters. The first tier maintains and protects the existing uses of a body of water.
The second tier protects water quality in waters that exceed the typical range of
fishable/swimmable criteria. The third tier provides special protection to high
quality waters that are designated Outstanding National Resource Waters
(ONRWs).

Data on sediment quality goes into an indicators database, but is not really
considered when reviewing permit applications. TWC monitors sediment quality
through routine monitoring in its Stream Monitoring Program, but the agency
has no comprehensive criteria or standards for sediment and is not likely to until
more extensive national criteria is developed. Currently, EPA makes
recommendations that can be tailored to meet state needs. The Standards and
Assessment Division at TWC is currently reviewing sediment standards, but
available EPA criteria are narrow and focus primarily on toxic metals. TWC will
continue to evaluate EPA recommendations for Texas' needs as they develop, but
cautions that it will be difficult to relate the criteria to the source of pollution and
to predict what a given sediment concentration should be. Overcoming these
obstacles will require some innovative thinking.

New Watershed Approach. In 1991, the 72nd Texas Legislature passed Senate
Bill 818, also known as the Texas Clean Rivers Act, which amended the Texas
Water Code to require a regional assessment of water quality in each watershed
or river basin of the state. It further requires that all permits within a single
watershed or within the region of a single watershed contain the same expiration
date. To this end, TWC is required to adopt and implement procedures for
simultaneous review and renewal of all permits within a watershed or a region of
a watershed.

The first set of proposed rules for implementing S.B. 818 were published in the
Federal Register in February 1992. They established new expiration dates for
existing permits, and included an amended permit schedule for each basin. The
proposed rules met with protest by permittees who were unwilling to have the
terms of their permits shortened at their own expense. Some facilities that were
required to prepare an application within a short time period claimed financial
hardship. (The average cost of preparing an application for renewal is $2,000, but
can vary significantly.) Also, a substantial number of man-hours are required for
preparing the data and analysis that must be submitted to the TWC. Finally, the
new rules and recently revised water quality standards are expected to strengthen
effluent limits in almost all renewal cases. One TWC official indicated that all
facilities on an unclassified segment will move to a more stringent level of
treatment. Such changes not only require new information and testing from
permit applicants, but possible expensive plant modifications in order to meet new
permit conditions. The regulated community protested, claiming that it prepares
budgets under the assumption that permits are good for five years without
significant changes. In addition, the EPA informed TWC that the basin permit
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renewal schedule in the proposed rules would preclude TWC from NPDES
delegation which requires the state to use the same permit expiration dates as
EPA. For these reasons, the Water Commission rejected the proposed rules.

It is not yet clear how S.B. 818 will be implemented, but it now appears that some
permit terms will be lengthened instead of shortened in order to meet a
simultaneous expiration date within each basin. TWC is in the process of
designing a new basin schedule incorporating EPA expiration dates. Hopefully,
TWC will retain the right to issue a permit for less than four years if necessary.
It is also hoped that TWC will retain the order of renewal originally proposed
since the San Jacinto River Basin was first in line for renewal. The Brazos and
Trinity Rivers had the next earliest expiration dates under the former schedule
which was to begin as early as January 1, 1993.

For the Bay and its more than 1000 permitted facilities, the regional expiration
will have an immense impact on water quality management. The simultaneous
review and renewal process will allow water quality modelers at the Commission
to obtain, in the words of the law, a "comprehensive evaluation of the combined
and cumulative effects of permitted discharges on water quality" within the Bay.
It will thus provide a more accurate picture of the overall loadings in the Bay, and
will accomplish acting on wasteload evaluations in a more timely manner since
they will be done just prior to renewal in a particular basin. Because everything
builds on in-stream river sampling, it should be noted that TWC will have to focus
on data collection and on improving and expanding the wasteload evaluation
program in order to implement S.B. 818 fully. There are at present very few
wasteload evaluations compared to the number of water segments in Galveston
Bay. Improvements may require additional resources for in-stream river
sampling and for the actual evaluations since they are expensive and complex to
perform. One source suggested that resources would be better spent on expanded
and more frequent wasteload evaluations rather than on simultaneous renewal
since this process will have to be staggered within each basin anyway.

Dual Permitting. As noted, Texas has not received NPDES delegation from EPA;
as a result, facilities must obtain permits from both TWC and EPA. Texas has
pursued delegation of the NPDES program for many years. However, in order to
receive NPDES delegation, a state must meet certain federal guidelines. In
February 1991, the Office of the Texas Attorney General informed TWC that it
found two deficient areas in state law that would prevent federal delegation.

First, Texas law does not make adequate provisions for citizen participation in
state enforcement. The federal Clean Water Act stipulates that citizens must be
allowed under state law to intervene in civil and administrative actions, or the
administrative agency must provide at least 30 days for citizen comment on
proposed settlements of state enforcement actions. The administrative agency
also must make certain assurances that it will allow and encourage citizen
participation in the enforcement process.

Second, the Attorney General found that Texas violates the conflict-of-interest
provision of the Clean Water Act. This provision prohibits persons who serve on
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an NPDES permitting body from receiving a significant portion of their income
from permit-holders or applicants. The Railroad Commission (RRC), which
permits oil and gas discharges, violates this requirement because the Railroad
Commissioners are elected officials. The State of Texas cannot ensure that the
Commissioners will not have interests in the oil and gas discharges they
regulate. To overcome this obstacle, TWC is applying for "partial assumption" of
NPDES delegation. Negotiations with the EPA are ongoing, and TWC is drafting
proposed statutory language to be presented for approval in the upcoming
legislative session. TWC is aiming for partial NPDES delegation by October 1993.

Other problem areas include the lack of a state requirement for an Environmental
Impact Statement for new permits and the low level of penalties assessed under
state law. Some environmental organizations prefer dual permitting because it
allows them to influence the permitting process on two fronts. These groups are
troubled by TWC's legal inability to regulate federal discharges and to physically
enter facilities for enforcement purposes.

From a regulatory standpoint, the dual permitting system is cumbersome for both
the Texas Water Commission and the permitted facilities. For facilities, the dual
NPDES permit process results in wasteful duplication of information and
additional costs to produce two documents instead of one. Further confusion
results when different expiration dates for the permits for the same effluent and
facility require different renewal times and when state permits and federal
permits have different compliance parameters and/or different limits for the
same parameters. For TWC, the dual permitting system leads to additional
paperwork because its staff is required to review and help draft selected NPDES
permits for the EPA. The EPA generally selects larger facilities whose permits
are due in the coming year for this program. Industrial as well as municipal
facilities participate in the program which is funded under a 60/40 participatory
grant from the EPA. In the past, the permittee sent the permit application to the
TWC. The Commission then drafted the EPA permit for the facility. The TWC
must use the EPA's system when the EPA permit requirements differ from the
TWC's.

Regional EPA offices will soon have to raise permit fees to make the NPDES
permitting program pay for itself; rather than raise fees, it would be more
efficient for both the agency and the permittees if the entire program could be
delegated to Texas. Comprehensive delegation will require action by the Texas
Legislature to remove at least some of the barriers, and the legislature is not likely
to convene until January 1993. If EPA raises its fees too rapidly in the interim,
there may be a backlash 'among legislators, who may then not pass the necessary
amendments. In any case, the portion of the permitting process under the
Railroad Commission may not be able to be delegated because of the federal
conflict of interest provisions, and the oil and gas permitting process may have to
remain a dual system.
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TWC's Water Quality Permitting Process

Obtaining a water quality permit is a long and often complex process. From the
time the permit application is first received to its final issuance or denial,
anywhere from six months to several years may elapse.

The process (illustrated in figure 3.2) begins when the application for a permit is
received by the Applications Unit, which checks to make sure the application is
administratively complete. A new or amended permit application costs $150.00.
Notices of the permit application are then sent to affected land owners and other
parties, and the application is given its technical review. The field office performs
site and stream assessments to verify the information on the application.

TWC develops permit conditions and discharge limits under a process similar to
EPA's. Water quality standards determine the appropriate pollutant levels for a
particular water segment and a wasteload evaluation (for some segments) of the
new discharge to see if it will allow the segment to stay within the specified limits.
In the Galveston Bay area, proposed permits which discharge into the bay are
screened against criteria in the standards which may include FDA criteria. The
1988 edition of the standards primarily addressed aquatic life protection with only
two references to human health (i.e. drinking water protection and FDA toxic
concentrations in fish). However, the revised standards, effective in July 1991 are
more sophisticated with basically the same aquatic life criteria, but additional
criteria for the protection of human health, only some of which are FDA-based. If
the proposed permit exceeds the in-stream fish consumption criteria, the
permittee will be required to conduct a Chemical Specific Reduction Study within
twelve months of the effective date of the permit. This study evaluates the
potential mechanisms to reduce the toxicants which are a potential threat to
human health through consumption of fish or shellfish. The permit is re-
evaluated based on the results of the study.

In addition to the conditions and discharge limits discussed above, TWC has
begun developing Total Maximum Daily Load (TMDL) parameters for individual
toxics, as required by The Clean Water Act. TMDL evaluations are to be done for
all substances which are of concern for a given water body, and thus overlap with
the wasteload evaluations conducted in certain segments. TWC recently received
an EPA grant to develop TMDL parameters for five toxics, including nickel, in the
Houston Ship Channel. The process of developing and enforcing parameters is
complex because it requires tracing the substance back to its point source(s). For
this reason, the current study is restricted to point source permitted discharges
and dry weather flows. EPA is assisting in the study by sending out
questionnaires that will generate information and data from appropriate sources.

Once the permit is technically complete, the engineer drafts a recommendation
and sends it to the Executive Review Committee, where the recommendation is
drafted in the form of a proposed permit. The application is then filed with the
Chief Clerk. Up to this point, if no public hearing has been requested, the Chief
Clerk sends instructions to the applicant on how to publish the permit in a local
newspaper. Notice is also mailed to land owners, except in the case of permit
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renewals. The applicant is required to submit proof of publication to the Chief
Clerk. If a public hearing still has not been requested, the Commission sets the
date for final consideration and the permit is published in the Texas Register.
The Texas Water Commission then issues the permit as it was finally proposed.

If any of the affected parties writes to the Chief Clerk and requests a public
hearing, the Commission will schedule one. The complex and expensive process
is conducted under the Procedural Rules of the Texas Water Commission and the
Texas Administrative Procedure Act. Most hearings are held in Austin,
although some may take place in the affected area. In public hearings, testimony
can only be accepted

Figure 3-2
Permitting Process at TWC
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from parties directly affected, not including those with general environmental
concerns, who may provide comments but not evidence to the hearing examiner.
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Each permitted facility is required to self monitor based on the sampling
frequency and parameters specified in the permit. Parameters may be measured
on daily, weekly, bi-weekly, or a monthly basis. Permittees also are required to
maintain monthly effluent reports showing the date, place, time of the sample,
the location of the analysis, and the names of the people who collected the sample
and performed the laboratory analysis; this information must be produced upon
TWC request. In case of noncompliance, the permittee must notify TWC in
writing within five days. In some cases, written communication concerning a
non-compliance can be submitted with the Monthly Discharge Monitoring Report
(DMR).

Biomonitoring was developed to test the effects of effluent as a whole on indicator
organisms, and is required for some permitted facilities including EPA
designated major facilities (this would include most of the petrochemical plants
in the HSC), any domestic facility with an EPA pre-treatment program, and any
facility with a history of toxicity problems. Effluent samples are taken at regular
intervals, and submitted to commercial labs where technicians expose indicator
organisms to the samples. If the effluent is found to be toxic, the facility must do a
Toxic Reduction Evaluation (TRE) to identify the toxic source. If the facility fails to
pinpoint a toxic source, TWC will issue a "wet limit" requiring continued,
frequent biomonitoring. If a particular toxic is found, the facility will be given a
permit limitation for that toxic. Critics of biomonitoring say that both the
sampling and the TRE are extremely expensive while the test itself is unreliable
and does not serve as a true indication of in-stream effluent effect. Policies
concerning biomonitoring are still being developed.

Approximately seventy people work in the permitting section, and are specialized
in the following areas: municipal, industrial, toxics, plans & specifications,
applications, pre treatment, and water rights. The team reviews approximately
550 permits per year. Turnover is high; new permit writers are trained on the job
by experienced staff people.

The central office of TWC as well as several field offices are responsible for
enforcing permits. At the central office, the Office of Waste Management and
Pollution Cleanup and the Office of Water Resource Management have the
primary responsibility for enforcement actions detected through variations in the
self reporting data. The field office in Houston is responsible for discovering
violations not detected in the central office, often during routine on-site
inspections at facilities. The Legal Division of the Commission assists both offices
in pursuing enforcement cases. In addition to the self-reporting data and filed
inspections, citizen complaints provide a means for detecting possible violations.

Central Office. Enforcement responsibilities at the central office are spread
between the Industrial and Hazardous Waste Division, the Petroleum Storage
Tank Division, and the Watershed Management Division. The Watershed
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Management Division, with 12 employees, has the main responsibility for
enforcing wastewater discharge violations.

Beginning in 1988, the Commission initiated a Mandatory Enforcement Hearing
process (MEH). This process relies on self-reporting data from individual
facilities to detect permit violations. If a facility exceeds its permitted discharge
levels for four consecutive months at levels greater than 40 percent of its permitted
amount, the Commission initiates enforcement actions. According to the
Commission, this method is useful because it detects a pattern of violations and
not just a few random exceedances. Because the MEH process relies on computer
generated data, it frees the district and central enforcement teams to concentrate
on other methods (such as field office referred cases) for catching violations not
detected in the self-reporting system.

The Commission may take action against violators in three ways: administrative
penalties, civil penalties, or law suits. Administrative proceedings are the
preferred means of taking action because they keep the process inside the agency
and may avoid lengthy court delays. Civil penalties may be assessed at a
maximum of $10,000 for each act of violation and for each day the violation occurs.
In assessing penalties, the TWC considers a variety of factors, including the
harm caused by the pollution and the violator's past record.

The law provides for a range of administrative procedures to protect the rights of
the violator, including written notifications and opportunities for hearings. If a
public hearing is held, the matter is usually remanded to the Office of Hearings
Examiners to develop an evidentiary record and recommendations prior to the
hearing. If the alleged violator requests judicial review, a petition is filed with a
district court in Travis County. The alleged violator must place the amount of the
assessed penalty in an escrow account at the TWC. Upon final decision by the
court, the money will either be returned to the alleged violator or kept by the TWC.
If the penalty money is not forwarded to the TWC, the right to judicial review is
waived and the matter is sent to the Attorney General for enforcement.

Currently, there is a backlog of 111 enforcement cases in the Industrial and
Hazardous Waste Division, and 28 cases in the Watershed Management Division
(Comptroller's Office, 1992). The 1992 Performance Review by the Comptrollers
Office identified a high turnover rate among enforcement personnel as one reason
for the persistent backlog of enforcement cases.

The Four-Month/Fortv-Percent Rule. When discussing enforcement and
compliance it is important to note that permits vary considerably in the number of
parameters they are required achieve. Historically, permit limits have been
negotiated and agreed upon with the understanding that 100 percent compliance
for all parameters 100 percent of the time is not realistic. Thus, when
determining whether a given facility is in "significant non-compliance", the
number of violations should be reviewed in relation to the total number of
parameters listed in the permit. One industry representative commented that it
is better to relate the term "significant non-compliance" to a pattern of non-
compliance based on a decrease in percent compliance below an acceptable level.
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This is essentially the method with which TWC currently measures permit
violations, i.e. the four-month/forty-percent rule. The problem with this method
is that facilities violating their permits by more than forty percent for one, two, or
three months tend to go unchecked.

To evaluate central office enforcement, we obtained the 1990 self-reporting data
from TWC. We then analyzed whether the 4-month/40-percent criterion for
"significant noncompliance" was a sensible one; that is, whether large numbers
of additional violations would emerge if the criterion were modified slightly to 3
months or 30 percent. Table 3-3 displays the number of violations reported in 37
Galveston Bay segments ranging from 2 to 5 months and from 20 to 60 percent
noncompliance.2 To create the table, we identified an exceedance on one
parameter for one facility and characterized the percent by which it exceeded the
permit. Once the exceedance was so characterized, it could not appear again in
the same row, only in the same column. A different analysis could be done in
which subsequent columns are subsets of the previous one (so that a 60 percent
exceedance is also counted as a 50 percent exceedance), but that is not what we
did. Therefore, comparisons across the row are not meaningful or valid.

Examining the table in columns rather than in rows, we find that 377 facilities
violated their permits by 10 percent on at least one parameter for 2 months, but
only 223 continued to violate on that parameter for another month. TWC does not
want to waste its time enforcing against facilities that make an occasional
mistake, and there does appear to be a large drop-off in exceedances between 2
months and 3 months (average of 54 percent) and again between 4 months and 5
months (average of 43 percent). In spite of the drop-off after four months, it seems
rather excessive to allow facilities to violate without fear of punishment for four
months. Three months of steady exceedances should trigger at least a warning
letter.

Regarding percentage violations, the table shows that significantly more facilities
are violating at 30 percent than at 40 percent. The figures in bold type (to the right
and below the intersection of 4 months and 40 percent) represent facilities
exceeding both of the "significant violation" criteria. Violations of 50 percent or
more would seem to be very serious indeed. Violations over a period of five
months or more suggest that TWC was not as vigilant in examining the self-
reporting data as it should have been, or that it was slow in enforcing after the 4
month period had elapsed: about half of the facilities violating in the fourth month
were still violating in the fifth. Moreover, the number of facilities exceeding
parameters by 50 or 60 percent is not insignificant, especially when compared to
the number of facilities meeting the lesser standard. These results evoke
speculation as to whether the 4-month/40-percent criterion reflects more a
scarcity of resources for enforcement than a reliable yardstick for measuring and

2 It is noteworthy that in compiling the data for this table, we came across a number of Os in the self-
reported parameters. Given that facilities are required to monitor only those parameters that were
found in their effluent during TWC screening, we find it puzzling that there would be so many Os.
Moreover, in several cases a minimum level of effluent (rather than a maximum) is specified in
the permit. We have some difficulty understanding what a 40 percent violation of a minimum
standard means and we cannot see why there are so many Os.



correcting the most serious violations. The basis for the 4-month/4-percent
criterion should at the least be formally re-examined.

Table 3-3
Numbers of Facilities Violating their Permits in 1990

Months of
Exceedance

Percent of Exceedance

10% 20% 30% 40% 50% 60%
2
3
4
5

377
223
149
127

450
214
171
98

239
117
64
44

136
88
48
24

157
63
50
20

146
53
33
15

Source: Calculated by authors from data supplied by TWC.

The Field Office. The District 7 Field Office of the Texas Water Commission is
responsible for the four county region surrounding Galveston Bay. The office
routinely inspects and monitors the 1102 permitted facilities in district 7. These
inspections may uncover violations not identifiable through the self-reporting
data.

Facilities are assigned to three categories: industrial majors (100 in district 7 in
1990), municipal majors (163), and minors (868). Criteria for distinguishing
among them include but are not limited to size of discharge. The district office is
committed to inspecting all major facilities and one-half of all minors annually.
TWC charges an inspection fee determined by the parameters for which the
facility is authorized and which cannot exceed $11,000. In assessing a fee, TWC
considers pollutant potential, flow volume, traditional pollutants, heat load, and
whether the facility is designated as a major or a minor. An increase in the
annual inspection fee for permitted facilities instituted in 1984 allowed the Water
Quality Team in the district office to grow from six persons to its present staff of
eighteen.

During compliance inspections, inspectors assess the conditions of the facility's
current treatment processes and operations, evaluate operations and
maintenance activities, check the completeness and accuracy of the records, and
determine if water treatment units are being operated as efficiently as possible.
If a problem is discovered during a routine annual inspection, the inspector sends
a notice of violation to the permittee asking for a response. District 7 tries to
negotiate with the facilities to achieve compliance at the district level. The facility
is usually given one month to comply and correct the problem. During this time,
the district office continues to take effluent samples from the non-compliant
facility to serve as evidence in case of further enforcement action. Most
enforcement letters result from record keeping violations rather than from
serious non-compliance. For the period of September to December 1990, the

35



district office issued 238 notices of violation. Of this total 151 or 63 percent required
further response. Generally 60 to 75 percent of the notices require further action.
Table 3-4 summarizes District 7 enforcement activities for 1991.

Table 3-4
District 7 Enforcement and Compliance Activities in 1991

Annual Inspections 923
Complaints requiring trips to field and follow up 288
Enforcement Meetings 34
Enforcement Requests from Austin 10
Follow-up Inspections resulting in a report 164
Site and Stream Assessments 13
Source: Data Supplied by Field Office

Enforcement is slowed because field office staff cannot issue citations directly to
violators but must go through the central office in Austin. The lack of a field
citation program needlessly increases the central office's workload. TWC staff
also identified problems with frequent and redundant monitoring of facilities that
are consistently in compliance. Over monitoring is a drain on limited human
resources that could be better spent monitoring and inspecting non-complying
facilities. The process of enforcement is also complicated by the long time needed
to process a case. Some violations may not be as significant as the TWC
enforcement first thought, and other violations may be more significant.
However, the TWC must stand by the initial accusation, even if it is from a year
old pleading.

In the past, district inspections have been infrequent and announced in advance.
Environmental groups believe that announced inspections do not provide an
accurate picture of what waste generators are doing. In response to these
complaints the TWC has initiated some surprise sampling.

Texas Watch, a citizen monitoring program initiated by TWC, may help solve
some of the monitoring burden that District 7 now experiences. Citizens trained
by TWC can monitor water quality in the Bay on a more frequent basis than
District 7's limited resources allow. While the parameters for which citizens may
test are somewhat limited, they can, nevertheless, alert the TWC to problem
areas and help it become a more aggressive and accurate environmental
watchdog. Texas Watch is currently underfunded and could benefit from being
included in TWDB's State Water Plan and budget.

It is not surprising that some industrial facilities choose to take advantage of
enforcement loopholes and discharge illicitly until they are reported by fellow
industries or are otherwise discovered by the TWC. However, a more proactive
stance towards limiting point source pollution would reduce the administrative
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and legal burden of enforcement, freeing both industry and regulators to focus on
improving performance. Planning for growth would make a particularly
important contribution toward this goal, since unplanned growth often results in
effluents that exceed the capacity of existing wastewater treatment facilities.

Evaluation of TWC Water Quality Activities

The program for permitting facilities that generate point source pollution is
nearly thirty years old. There has been time to refine it and make sure it works.
Indeed, the system works well enough that additional efforts at controlling point
source pollution should not be the highest priority among the Action Plan Topics.
Nevertheless, we have identified some problems that should be resolved.

From a procedural standpoint, the most obvious problem is that facilities must
obtain permits from both TWC and EPA, a requirement which imposes a
paperwork burden on both the federal and state agencies as well as on the
facilities. The federal process appears to offer additional safeguards in the form
of citizen participation, reduced conflict of interest, and an environmental
assessment; state law will have to be amended to achieve these benefits.

Given that lack of procedures to ensure citizen participation is one of the
impediments to NPDES delegation, it is particularly ironic that less than one-half
of all hearings are held in Texas City and all procedural hearings are held in
Austin. Recognizing that using the Austin site probably saves trips by many
agency personnel, it may be possible to delegate enough authority to the field
offices to hold certain of the hearings nearer to the permit site. Alternatively, the
applicant could be required to pay for the travel costs of Austin-based agency
personnel to attend the hearing. Delegation of other authorities, especially issuing
of citations, to field offices would also streamline enforcement and reduce costs.

Another procedural problem is the extended time required to process a permit
application. In an era of highly constrained resources, technical staff should not
be conducting routine permit reviews that could be conducted by non technical
staff, a self-certification program, an automated permit review, or a combination
of all these. Expert systems, which embody some human expertise in the
computer, often through hierarchies of rules, can allow non technical personnel
to issue renewals by entering information about the particular permit contained
in the application. If there is a problem or a difficult case, the permit would be
referred to a specialist. Similarly, computer programs designed to identify
compliance histories should be readily available to those reviewing permit
renewals. There is a backlog of more than 220 water quality permit applications,
and 97 wastewater plan applications (Comptroller of Public Accounts, 1992, p. 4).

While inspection fees do appear to meet the cost of inspection, the present permit
processing fees—$150 for a new and $115 for a renewal—do not cover the cost of
reviewing the permit, which may require at least eight hours of work by an
engineer. A more complex application for a new or amended permit can take
more than one hundred hours for a single engineer to process. If permit fees
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were raised and even some portion of them dedicated to the permit program,
additional staff could be hired to reduce processing time.

More important than these procedural problems is whether the present system is
protecting the water quality of Galveston Bay. According to a recent study by the
Galveston Bay National Estuary Program, undocumented pollution discharges
into Galveston Bay may exceed permitted discharges. The study, conducted in
1991, found a total of 117 unpermitted discharges on eight of Galveston Bay's
shoreline segments. Of the unpermitted discharges, 40 appeared to be storm
drains; in addition to many unknown sources, 15 were from lawn drainage, and 8
from oil and sewage (Fay, 1991). While these discharges are not necessarily
illicit, they nevertheless constitute a serious problem by remaining largely
unaccounted for in the regulatory process. TWC identifies some unpermitted
discharges through regular field inspections and citizen complaints, and the
Texas Watch program described above should add to this capacity. As with
unpermitted discharges, there appears to be no effective system for detecting illicit
discharges (i.e. facilities which should be permitted but are operating illegally).
Again, the TWC appears to be largely dependent upon routine field sampling and
anonymous complaints for detecting these discharges. Some thought should be
given to developing a more reliable detection system for illicit dischargers,
especially since small discharges that are difficult to detect are certainly not
limited to insignificant pollutants. On the contrary, they may have a very serious
impact on receiving waters. A cooperative program with other agencies, local
officials, and the private sector that stimulates peer pressure may be in order.

One of the most common criticisms of water quality permitting throughout the
United States is its focus on the individual permit rather than on the overall
quality of larger bodies of water. The incremental way in which decisions are
made makes it difficult to control the larger outcome. Recognizing this, the
Environmental Protection Agency recently announced a watershed protection
program. Similarly, Senate Bill 818 provides TWC an opportunity to develop an
extensive watershed management plan for Galveston Bay through simultaneous
permit renewal. In preparation for that repermitting, TWC should ensure that it
has a valid, comprehensive model of the circulation and water needs of the bay as
well as a clear understanding of current loadings. Some of the scientific studies
being conducted for the Galveston Bay National Estuary Program can form the
basis for this comprehensive repermitting program. TWC may also want to
consider implementing a market-based tradable permit system for the bay or
appropriate watersheds. Under such a system, analogous to the new one
established under the federal Clean Air Act, TWC would issue tradable permits
rather than traditional ones during the repermitting process. Such a system,
which many people believe is inappropriate or unworkable, would limit the
amount of new pollutants by setting a cap on the levels of pollutants allowed to be
discharged to the bay.

Finally, the public is much concerned about one particular kind of point source
discharge; namely, toxic substances. In 1987, TWC substantially revised water
quality standards to include numerical criteria for several toxic substances and
required whole effluent toxicity testing by most point source dischargers. In 1991,
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TWC again revised the standards to regulate 30 toxics affecting aquatic life and 66
affecting human health either through drinking water or contaminated fish and
shellfish; these criteria are imposed depending upon the designated use of the
segment. Most observers are convinced that implementation of these standards
will continue to reduce the amount of toxic substances discharged to water.
However, absence of good baseline data and the cost of testing for so many toxics
impede understanding of the effectiveness of the new standards. The pollution
prevention programs for toxics reduction discussed in chapter 13 will also help
water quality in the medium term.

One means for identifying some of the toxics emitted to the bay is to examine the
data submitted to EPA under the Toxics Release Inventory program of the
Emergency Planning and Community Right to Know Act of 1986. Table 3-5 shows
the changes in emissions of the top five substances discharged to all water bodies
in the counties near Galveston Bay (not necessarily reflecting discharges that
affect the bay directly). Using 1988 data as the base, we examined the substances
with the largest total discharges to water. Table 3-5 shows a reduction in some of
these toxics discharges to water in the Galveston Bay area, but an increase in
other discharges. Note that increases may be attributable to a single facility, and
that the data are sometimes flawed due to the complex data entry procedures used
by EPA. Use of these data, which cover more than 300 toxics, will provide all
interested parties a means of monitoring new emissions to the bay.
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Table 3-5 (a)
Decreases of Toxic Substances Discharged to Water in Galveston Bay Counties

Chemical (by County)

Brazoria
Ammonia
4,4'-isopropylidenediphenol
Chromium compounds
Phenol
Zinc compounds

Chambers
4,4'-isopropylidenediphenol
Diaminotoluene (mixed isomers)
O-Toluidine
Dichloromethane
Toluene

Galveston
Xylene (mixed isomers)
Naphthalene
Ethylbenzene
Benzene
Toluene

Harris
Methanol
Sulfuric acid
Chlorine
Chloroform
Phosphoric acid

1988

906,123
220,000
42,456
28,750
22,310

3,000
2,700
1,400
1,300
1,300

993
890
733
697
586

88,991
37,437
23,196
9,343
8,300

1989

1,339,988

40,560
2,030

18,914

1,577
1,540

750
250
250

12,994
400

1,530
4,184
8,685

102,208
123,950
29,381
9,260

409,400

1990

119,960
99

430
580

5,750

1,073
250
250
250
250

22
235
125
140
125

79,621
1,571

14,410
3,900
1,225

Source: Compiled from the Toxics Release Inventory
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Table 3-5 (b)
Increases of Toxic Substances Discharged to Water in Galveston Bay Counties

Chemical (by County)

Brazoria
Diethanolamine
Styrene
Dimethyl phthalate
Xylene (mixed isomers)
Copper compounds

Chambers
Ammonia
1 ,2-Dichlorobenzene
2 ,4-Dinitro toluene
Chlorobenzene
Chloroform

Galveston
Ammonia
Methanol
Chlorine
Phenol
Chromium

Harris
Ammonia
Zinc compounds
Glycol ethers
Methyl tert-butyl ether
Naphthalene

1988

17,000
213

310
56

4,700
70

170
50

63,446

6,803
557

70

99,924
14,965

782
750
549

1989

31,078
1,496

250
482
80

3,284
250
250
250
250

52,146

7,750
1,488

455

803,799
18,881

4,387
9,535

1990

25,100
2,400
1,400

904
297

81,237
250
250
250
250

117,631
23,000
15,100

960
700

1,367,295
25,195
24,375
17,856
17,276

Source: Compiled from the Toxics Release Inventory
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MUNICIPAL WASTEWATER TREATMENT

Municipal wastewater treatment plants constitute a major source of water
discharges to Galveston Bay and its tributaries: in 1990, 617 plants had permits in
the 5-county area under consideration. Although these facilities must be
permitted in a manner identical to other facilities, they present some additional
problems for the bay's environment. Domestic wastewater contains very high
levels of nutrients, incomplete treatment of which can seriously alter the ecology
of the bay. In a region characterized by regular heavy rainstorms, provision must
be made for catching and storing waste and stormwater that exceed treatment
plant capacity until they can be treated.

In this section, we briefly review municipal wastewater permitting and then
examine the systems belonging to the major municipal dischargers in the bay
area and to the Gulf Coast Waste Disposal Authority, which operates both
domestic and industrial facilities. We then turn to the financing of municipal
treatment plants, because this is a critical element in ensuring that systems'
discharges meet water quality standards.

Regulatory Framework

Municipal wastewater treatment plants are subject to the same water quality
standards as other dischargers. In order to assist them in meeting these
standards, the federal National Pretreatment Program established in 1981
requires industries that discharge into municipal wastewater treatment systems
to pretreat their own wastes. Municipalities are responsible for enforcing the
pretreatment program, which aims to prevent industries from releasing
pollutants that might interfere with the treatment process or create a hazard. In
addition, the program specifies standards for 26 industries. Those which are
present in Galveston Bay include organic and inorganic chemicals, plastics, and
seafood processing.

Municipalities with populations greater than 5000 people must comply with the
Municipal Water Pollution Control and Abatement Program, regulations for
which were developed by TWC. The program requires municipalities to maintain
an inventory of all significant waste discharge to the water within the city and,
optionally, the extraterritorial jurisdiction. Municipalities must also, monitor
significant waste discharges, inspect and test the waste discharges, and work
with TWC to ensure compliance. The Texas Water Code requires facilities in the
Clear Lake Watershed to meet especially high standards (311.21-22).

These additional standards placed burdens on localities to construct and
maintain higher quality wastewater facilities. The Texas Water Development
Board, which oversees water supply and water financing, provides 55 percent of
funds needed for certain components of public wastewater collection and
treatment facilities through the State Revolving Loan Fund (SRF). Municipalities
obtain low interest loans, repayment of which is used to sponsor new projects.
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The Water Development Fund, a similar revolving fund, emphasizes regional
wastewater treatment programs, and can be used also for regional surface water
facilities.

The Water Quality Act of 1987 further augmented the responsibilities of
municipalities by requiring storm water discharges to meet water quality
standards. Although storm water is permitted in the same way as other
discharges, the components of stormwater runoff are primarily nonpoint sources;
thus, the new provisions of the WQA are discussed in chapter 5 on nonpoint
source pollution. Here we present information, provided by each city, about the
capacity of the municipalities to treat water.

Wastewater Treatment Capacity

Table 3-6 summarizes the resources available to the eighteen cities in the
Galveston Bay area for treating wastewater. Two cities that discharge the most
water are described in more detail below:

Galveston. The City of Galveston currently operates four wastewater treatment
plants which the city asserts do not have a problem with bypass. During heavy
rain, excess storm water not immediately treated by the plant goes to storm water
clarifiers. These clarifiers hold the storm water until the plant can treat it.

Galveston has occasional overflows at manholes during heavy rains. Other
overflows are due to blockages in the sanitary sewer line, collapsed lines or
failures at lift stations. However, overflows are infrequent and do not pose a
severe problem for the city. During high flows, permitted criteria for BOD and
TSS are sometimes exceeded. The city also has exceeded the criteria for chlorine,
due to residual chlorine from the plant's cleaning process. At present the city has
a new dechlorination system that has reduced the chlorine level to the permitted
0.lmg./liter.

The city is preparing to apply to the TWDB for money to install a collection system
in the west section of the island where septic tanks are now in use.

Houston. The City of Houston operates 35 wastewater treatment facilities and 310
lift stations. The plants range in capacity from 1 to 200 million gallons per day.
The wastewater discharges are currently well within permitted levels but the city
is always looking for ways to improve the efficiency of the plants and is building
larger regional facilities to reduce the number of small inefficient facilities. The
city has already spent approximately $2 billion on its treatment plants with money
from both the EPA and the city. Of the 35 treatment plants, 17 are now equipped
with dechlorinization mechanisms and the remaining plants are scheduled for
additions as their permits come up for renewal.

In spite of the large amount of money already invested, the city still has a problem
with wet weather overflows in the sewer system and infrequent plant bypasses
because the sewer lines are old. The past year of heavy rains has increased the
wet weather overflow problems in the sewer system. The overflow from heavy
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rains and power failures is highly diluted and not raw sewage. The city is under
a mandate from the TWC and EPA to eliminate the problem of inflow and
infiltration of the sewer lines. To accomplish the goals of the mandate, Houston
has initiated a systematic program to repair, rehabilitate, and upgrade its
treatment facilities and sewer lines through a five year capital program and
sewer revenue bonds. Using a combination of SRF loans and bonds the city will
spend approximately $476 million on sewer rehabilitation and $560 million on
relief work. The city plans to spend an additional $1.14 billion on the collection
system.

Municipal Utility Districts (MUDs). There are hundreds of MUDs and other
utility districts in the Galveston Bay area. These are independent districts created
either by TWC or the Texas Legislature to provide certain services outside cities.
Many of them operate package treatment plants for wastewater treatment. These
small, pre-fabricated plants, although permitted, are usually operated by a
contractor who provides a registered sanitarian periodically. These operators are
seldom present throughout the day; if an emergency arises, it may not be
identified for hours or days. To give the reader a feeling for the number of
districts that must be considered, Figure 3-3 shows the approximate center of the
utility districts in Harris County.

It is widely believed that package treatment plants are operated sloppily and are
responsible for many unpermitted discharges, although the extent of the problem
is not clear. In an effort to identify problems associated with MUDs, we surveyed
the MUDs that lie within 1.5 miles of Galveston Bay or bodies of water feeding
immediately into it. Of the 44 utility districts that were surveyed, 15 responded.
Several others replied that they were "not MUDs" and didn't complete the
surveys. The size of the responding MUDs ranges from 1 to 27,000 acres, and the
level of developed real estate in the areas they serve ranges from 20 percent to 98
percent. Five of the responding MUDs operate their own package treatment
plants, and treat between 150,000 and 3.5 million gallons per day. The average
age of the treatment plants is 16 years, with a range from 3 to 30 years. Four
respondents reported bypasses in their collection systems, while 7 said they had
never experienced any bypass. Two plant operators reported bypasses to their
treatment systems and 9 have not. Few respondents provided specific comments
on water quality problems in their area. Those who did mostly cited rural septic
systems as the primary pollution source.

Our survey was flawed and does not provide much insight into GBNEP's concerns
about MUDs as a point source of water quality problems. However, we think that
we have learned that conducting a follow-up survey would not be very useful. We
found respondents generally uninterested and/or uninformed. We suggest
working with nearby cities and Texas Watch to monitor near MUD outfalls; if
fecal coliform appears elevated, perhaps TWC could take additional action. This
is the first of many cases we will encounter in this report where the dispersed
nature of the problem and the relatively small contribution made by each unit
combine to increase the costs of strong regulation beyond what is appropriate. In
such cases, it is usually better to develop economic incentives to ensure that
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Figure 3-3
Water Utility Districts in Harris County

EXPLANATION
x Municipal Utility District (MUD)
o Other Utility Districts (WCID's, PUD's, etc.)

Source: Texas Water Commission



entities behave in the desired way. We have not yet thought of such an incentive
for MUDs.

Summary. Wastewater treatment in the bay area, as in much of the United
States, reflects a long history in which concern focused more on human health
than on the environment. For example, when activities now conducted by the
Texas Water Commission were still under the auspices of the Texas Department
of Health, cities were encouraged to provide for bypass to prevent water from
backing up and causing a health problem during periods of heavy rain. While
this concern remains, we now recognize that it is equally important to construct
systems that will store water until it can be treated properly and discharged at
environmentally acceptable levels.

Most cities' population in the bay area grew rapidly in the 1980s. Although many
cities have now caught up in wastewater treatment capacity, most are still
plagued with problems during the area's seasonal heavy rains. Older sewer
systems, in particular, require upgrading. To discover problems before they
occur, many cities regularly test sewer lines for inflow and infiltration using
smoke, video and dye tests.

Tests and repairs are expensive and often funded through municipal bonds or
loans from the Texas Water Development Board. Currently, the interest rates
available on the market are better and, as Table 3-6 shows, many cities are
issuing bonds rather than using loans from TWDB. The Houston-Galveston Area
Council provides technical assistance to smaller cities that might otherwise find
difficulty in designing systems or presenting proposals to TWDB.

In our survey of the bay's cities, all stated they have alternative means for holding
water until it can be properly treated. The extent of the problem created by
municipal wastewater discharges, often thought to be a serious threat to the bay,
is not clear.

Disposal Authority (GCA)

The 61st Legislature created the Gulf Coast Waste Disposal Authority (GCA) in
1969 to act as a special conservation and reclamation district for waste
management activities. It is a self-supporting governmental unit that builds,
owns, and finances water pollution control facilities. The GCA currently employs
approximately 200 staff who work in laboratories or treatment facilities as
chemists, biologists, and engineers. Approximately 30 people work in
management or support positions. The statute which created GCA gave it
planning, regulatory, and operational authorities, but did not provide funding.
Initially GCA had taxing authority in Chambers, Harris, and Galveston counties
but taxpayers in the three-county district overwhelmingly rejected this provision
in 1970. Left without a funding source, the GCA decided to provide waste
treatment services to municipalities and industries for fees. Industrial and
municipal users pay for the cost of treatment at the facilities based on their use.
The Authority has assisted in financing pollution control by issuing over $800
million in bonds that have been used by the cities of Columbus,
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Table 3-6
Municipal Wastewater Treatment

City

Alvin
Angleton
Baytown

Deer Park
Dickinson
Friendswood

Galveston
Hitchcock

Houston

Kemah
LaMarque

Pasadena

Texas City

Plants

1
2

West
East

1
0
1

4
1

35

0
2

3

1

Capacity
(in mgd)

1.3/4.0*
3.0/4.5*

8 (actual=3)
* *

1-200

.8/2

Funding

SRF. TWDB
EPA. City
$26m bonds
$5m for repairs

City

TWDB 1986
$350k Community
Development Board
$lb SRF Bonds

* *

Bonds in 1996

$2.00 Sewer
Connection User Fee

$1.3m City

Comments and Problems

Minor permit violations. Built 1985.
Overflow in old lines; upgrade in process
In heavy rain, manholes overflow, minor
permit violations. Pretreatment
ordinance: industrial discharge=domestic
standards
Replacing combined sewers.

10 percent treated; rest to GCA plant.
Overflow in heavy rain. Upgrade in 4
years.
Overflow in heavy rain. See text.
Overflow in heavy rain. Old sewers leak.
New sewer lines being installed.
Overflow in heavy rain. Old sewers. See
text.

Overflow in heavy rain. New stormwater
clarifiers. New plant in 1996.
Overflow in heavy rain. Minor permit
violations in heavy rain. Sewer
rehabilitation with fee for sewer repair, lift
station.
Overflow in heavy rain. Last bypass, 1988.
Bio- and chenical monitoring.

*present/upgraded capacity

Legend
mgd = millions of gallons per day
SRF = State Revolving Fund
TWDB = Texas Water Development Board
GCA = Gulf Coast Waste Disposal Authority

Source: Interviews with municipal officials
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Table 3-7
Gulf Coast Waste Disposal Authority Water Treatment Facilities

Plant Capacity
(in mgd*)

Use Source of Water/Comments

Industrial

Washburn Tunnel 55.0

Bayport Facility 17.0

40 Acres Facility 16.0

44.5 90% industrial. Pulp/paper; petroleum, organic chemicals
synthetic rubber. 10% from Pasadena. Wet/cold weather
permit problems.

12.1 95% industrial. Organic, inorganic chemicals. 5% from
La Port and Shore Acres. Cold weather permit problems.
Expansion of organic removal capacity planned.

13.3 All industrial. Organic chemicals. Cold weather problems.

Municipal

Alief 3.55 1.3 Houston and Braes; no pretreated industrial wastes. Odors in
adjacent collection system. Has exceeded dechlorinization.

Blackhawk 9.25 3.9 Friendswood, Houston, MUD55, Webster, and Harris County
Tertiary treatment and activated sludge.

*mgd= million gallons per day

Source: GCA Officials
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Galveston, Houston, La Marque, and League City as well as by many local
companies.

Currently, GCA owns and operates three industrial wastewater treatment plants.
These plants process liquid wastes from over 45 facilities located in Baytown,
Texas City, and the area near the Houston Ship Channel. It also operates 11
municipal plants, serving approximately 24 water districts and cities. Five of
these plants are large regional facilities. Data about some of the major facilities
are presented in Table 3-7.

GCA facilities do not have primary treatment capabilities. Many industrial
dischargers pretreat wastes at their plants if it is economically feasible and/or
they are required to do so. GCA requires pretreatment of certain substances like
dissolved metals, and analyzes wastes from each industrial and municipal
source before it is mixed with other waste streams at the treatment plant.
Industrial dischargers are expected to report any discovered leaks to GCA, but
GCA often catches leaks at industrial or municipal facilities through its analysis
before the dischargers realize that a problem has occurred.

As the largest industrial waste treatment complex in the Galveston Bay area,
GCA is also the largest discharger of effluent into the bay system. In the past, it
has been accused of illegally discharging such contaminants as ammonia,
cyanide, oil, and grease into the bay. In 1990, the EPA listed the Houston Ship
Channel as a "toxic hot spot" because of its excessive levels of dioxin and nickel,
and cited a GCA treatment plant as one of the two known sources of the dioxin.3
GCA has been requested in the past to conduct a study of the impact of its effluent
on Galveston Bay but has thus far not initiated such a study. GCA argues that its
facilities function as POTWs that must be permitted and monitored by the TWC,
and should therefore not be subject to harsher scrutiny than any other wastewater
treatment facility. Attempts to review the compliance history for GCA effluent
were unsuccessful, although one TWC source said that GCA's effluent is
compliant with its permit conditions.

GCA is nevertheless a target for public criticism, and some sources believe the
facility has contributed more to the deterioration of Galveston Bay than to its
improvement. At least one state representative is planning to introduce
legislation in the 1993 session that will force GCA to do an Environmental Impact
Assessment of its discharges into the bay system. Recent criticism has centered
primarily on a dispute involving the McGuiness Disposal Pits which treat sludge
from GCA's Washburn Tunnel Facility which in turn service primarily paper
mills. McGuiness has 22 open pits located in the heart of some of the most
valuable, and floodprone, wetlands in Galveston Bay, and are directly adjacent to
West Bay. Although the pits are surrounded by a 17 ft. levee, critics argue that
they still represent a hazard in the event of a serious storm or hurricane.
Apparently there was one incident recently when waste did escape into a canal
and into the bay during a severe storm.

3 Houston Post. Houston, Texas, 1990, p. A-11
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McGuiness operates under a wastewater permit that expired in 1989 and for
which renewal is still pending. While this situation logically implies that
McGuiness is not operating under the new, stricter water quality standards, TWC
has said that McGuiness is already compliant with some of the stricter conditions
of the new, pending permit. For example, McGuiness has agreed not to construct
anymore sludge ponds without a solid waste permit, and has agreed on securing
an alternative disposal method by 1994. Some environmentalists perceive these
conditions to be unacceptable. They feel that, at the very least, McGuiness should
be forced to operate under a solid waste permit and to dewater its sludge rather
than risk contaminating groundwater and surface water. The EPA does not
require a solid waste permit from a POTW such as GCA.

Nevertheless, TWC attempted to secure a solid waste application from
McGuiness, but was unsuccessful. According to TWC staff, a solid waste permit
will allow for safer closure of the pits in 1994 because the requirements for closing
a solid waste plant are stricter than those for a wastewater plant. Secondly, the
state cannot require financial assurance from wastewater permit holders, but it
can from solid waste permit holders. Should McGuiness declare bankruptcy
prior to full closure of the facility in 1994, cleanup operations could be very costly to
the state. GCA is McGuiness1 only client.

Any agency faced with the kind of public distrust elicited by GCA must take
proactive steps to change people's perceptions. We find it very Difficult to evaluate
the competing arguments or to determine whether GCA constitutes a threat or an
asset for the environmental protection of the bay. However, establishing a
citizens' advisory panel, analogous to those established by many private
companies which discharge toxics to the environment, and being open with the
public about problems and projects, could serve both the agency and the
environment well.

Financing Municipal Wastewater Treatment

Financing is a very important component of the battle to ensure that
municipalities can meet wastewater treatment standards. Upgrading sewer
systems and expanding or improving treatment plants are necessary if cities are
not to commit permit violations or discharge environmentally harmful waters.

Although the primary funding source is state agencies (many of which rely on
federal monies) some federal grants are still available directly. In the first half of
1991, for example, EPA's Construction Grants Program for Wastewater
Treatment Works (which is being phased out) appropriated the following sums in
the Galveston Bay area: Brazoria County (Danbury) $105,000; Harris County:
Houston ($80,000) a MUD ($9000), Memorial Villages ($50,000), LaPorte
($118,000), Pasadena ($221,000). All these grants were intended to allow
recipients to reduce the quantities of effluents.

The Texas Water Development Board (TWDB) is responsible for administering
federal and state water finance programs as well as long-term water planning
initiatives reflected in the State Water Plan. The six member board meets
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monthly to consider financial requests from municipalities in Texas for water
supply, waste water treatment, flood control, municipal solid waste disposal, and
agricultural projects. The TWDB issues Texas Water Developments Bonds to
fund the projects. Since 1957, the Texas Legislature has authorized the issuance
of up to $2,680,000,000 in bonds. As of July 1, 1991, the Board had $454.42 million
available to fund waste water projects. In the Galveston Bay area, the Board has
helped fund several large projects including a $30 million loan to the City of
Houston for sewer line repair and a sewer line overflow project to Bellaire. The
TWDB considers Harris County to be a high priority area. Of a total $490 million
committed through State Revolving Fund since it began in 1989, $234 million (48
percent) went to Harris County.

Although the Board tries to encourage the regionalization of wastewater
treatment facilities, in accordance with federal and state policies, regionalization
is difficult because it requires cooperation between municipalities with different
needs and financial capabilities. Often one potential partner needs a new
treatment plant immediately while its neighbor will not need a new facility for ten
years. The latter has few incentives to spend money before the capacity is
required.

Applicants for loans must be political subdivisions or non-profit water supply
corporations. To speed the process, applicants either should have permits from
the Texas Water Commission or be in the process of obtaining the necessary
permits when they schedule a pre-application conference with TWDB to discuss
the project's eligibility. The application, containing fiscal, legal, engineering and
environmental information, is then submitted to the Development Fund Manager
for staff review. Upon approval by the Board, a commitment period is extended to
the applicant. During this period, the applicant's plans and specifications are
reviewed by the TWDB engineering staff and upon approval the loan is issued to
the applicant. The Board continues to monitor the loan for the life of the project.
The Board does not design sewer systems or treatment plants for municipalities.

Water Development Fund. Financed with TWDB Bonds, the Water Development
Fund provides loans for construction of water supply, wastewater treatment,
municipal solid waste disposal and regional water supply and wastewater
treatment facilities. Through the Water Quality Enhancement Account and the
State Participation Account, the Fund supports wastewater treatment projects.
The State Participation Account allows the state to purchase an interest in a
reservoir, regional water supply or regional wastewater treatment plant.
Through the Account the board tries to optimize the size of the project, including
oversizing lines to encourage regionalization of plants.

State Revolving Fund (SRF). The State Revolving Fund, established by the federal
Water Quality Act of 1987, provides low interest loans to political subdivisions for
the construction, improvement or expansion of sewage treatment and collection
facilities and nonpoint source pollution control projects. The interest rate on
these loans is set at 1/2 percent below the TWDB's borrowing cost. Congress
designed the Fund to phase out Title II Construction Grants under the Clean
Water Act because Title II grants were not cost effective. Federal grants provide
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the initial basis for SRFs, with the expectation that the funds will become self
supporting. Under the SRF program, states must deposit at least 20 percent of the
federal capitalization grant into the fund. Monies from the fund may then be
loaned to communities to finance wastewater projects. Loan recipients must
repay the SRF loans to replenish the fund for future projects. Federal
capitalization grants are authorized through 1994, when financing wastewater
treatment facilities will become solely a state responsibility.

Water Assistance Fund. The Texas Legislature funds the Water Assistance Fund
through appropriations. The Water Loan Assistance Fund provides loans to
political entities for water supply and treatment projects and wastewater
treatment. The Research and Planning Fund supports water research, flood
protection and regional water supply and wastewater treatment plans. This fund
provides 50-50 matching grants to research projects involving more than one
political entity. The fund is essential because it allows communities to work
together to research and develop plans. Historically, the fund has been a popular
target for cuts by the Legislature and is now dwindling in size.

Evaluation

Municipal treatment plants account for 62 percent of waste discharged to
Galveston Bay. Municipal water can be a serious source of fecal coliform and
oxygen depleting agents; if cities are not careful to enforce pretreatment
requirements, discharges may also include inappropriate levels of industrial
wastes and toxic substances. Yet municipalities are very hard pressed to meet
their obligations to maintain sewers that do not leak and treatment plants that are
adequate for growing populations—problems exacerbated by the many heavy
rainstorms that characterize the area around Galveston Bay. The legislative
mandate to Houston to upgrade its wastewater collection and treatment facilities
is costing the city well over $1 billion. The most important means to ensure that
municipal discharges are not a continuing source of problems for the bay is to
make low-cost loans available to cities for upgrading their wastewater collection
and treatment systems. Because regionalization is often an effective means for
improving the quality of waste treatment, Texas should also develop incentives to
encourage cities to work together. As long as interest rates on the open market
are below those offered by the state, however, such incentives cannot work. Some
means for altering the borrowing rate must be identified.

OIL AND GAS ACTIVITIES: THE TEXAS RAILROAD COMMISSION

The Texas Railroad Commission (RRC) is a three-member elected body which is
responsible for the prevention of pollution of surface and subsurface water caused
by the activities related to the exploration, development and production of natural
gas. The Commission has organized its activities into twelve districts; District 3
is responsible for Galveston Bay and the surrounding counties.

The Oil and Gas Division of the RRC regulates nearly all phases of the oil and gas
production process, and handles all permitting and enforcement duties for
discharges of wastes associated with these operations. Statewide Rule 8, which
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includes a provision expressly prohibiting pollution of offshore waters and
adjacent estuarine zones, is the basis for RRC actions concerning water pollution.

Permits

In Galveston Bay, the RRC's primary activity is overseeing water discharges from
oil wells. There are approximately fifty RRC-permitted discharges in the bay. To
obtain a permit for a discharge, applicants must provide the RRC with an
analysis of the discharged water. In addition to the standard concerns including
temperature, pH, dissolved oxygen, and suspended solids, the RRC analyzes some
thirty additional components, including heavy metals and other substances often
associated with oil and gas activities. The RRC is under a statutory mandate to
follow TWC water quality standards (Texas Water Code 26.131(b)) and must
ensure discharges will not violate the numerical criteria of these standards, the
toxicity included in the criteria, or contribute to any historical problems with the
receiving waters. The RRC has recently been accused of interpreting and
applying the WQS improperly in Nueces Bay and has been meeting with TWC on
this issue.

Permit applicants must notify any surface owners of water front tracts between
the discharge point and 1/2 mile downstream from the discharge point. If an
affected party protests to the RRC within 15 days of notification, the Director may
initiate a hearing. The outcome of the hearing will be decided by the Hearings
Examiner. Violations are discovered through citizen complaints, routine
inspections, and variations in the self reporting data. Permit violations are
discovered through citizen complaints (RRC receives nearly 2000 per year),
routine inspections from the District, and variations in the self reporting data
which are recorded monthly but filed only on a quarterly basis. The number of
inspections is dependent upon the location of the site. Sites in water are usually
inspected annually while land sites are subject to more frequent inspections.
Inspectors look for an obvious sheen on the water, which often signifies an
exceedance of the permit.

Permittees are required to take monthly samples and report their findings to the
RRC. For oil and grease, the contamination parameter is 25 parts per million
(ppm). If the permittee reports a level between 26 and 100 ppm, the RRC will look
for a pattern of exceedances in prior months. If a pattern is discovered, RRC staff
send a letter of inquiry. District 3 then inspects the site to see what steps are being
taken to remediate the problem. If nothing is being done, the district office can
issue pipeline severance and stop the sale and purchase of oil from the pipe.
Generally, the threat of severance brings about compliance.

If all these options fail, the district can send the case to Austin for an enforcement
hearing. The Austin staff send a letter to the violator offering to settle the case for
a certain amount of money and compliance. If the operator agrees, the RRC
issues an Agreed Order stating the violation has been corrected and the penalty
agreed upon. Penalties may be assessed for up to $10,000 a day per violation.
Usually the maximum penalty is not assessed. Most fines range between $3 and
$20,000 and the average fine is $5,000 to $6,000. If the operator cleans up the
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problem quickly, the penalty amount may be reduced. Although the
Commissioners review the proposed order along with the permittee's record and
have the right to raise or lower penalties, they seldom alter the staffs
recommendation. Often, by the time the case reaches the Commissioners, the
operator has already paid the necessary fines.

Small Producers and the Well Plugging Fund

It is common practice in the oil industry for large companies to sell wells to
smaller operators when production begins to slow; that is, when perhaps 60
percent of the oil and gas have been removed. As the well becomes less and less
productive, it is sold several times. The final owners are often very small "mom-
and-pop" operations who cannot operate the well according to its permit and who
abandon the well because they cannot afford to cap it to ensure that it does not
pollute the environment after all production has ceased.

As a result, many of the cases brought by the RRC for noncompliance with the
permit affect small companies and well owners rather than the large oil
companies. A five year study of RRC cases at the Attorney General's Office found
that cases from the RRC tend to be sent to the Attorney General only when the
defendant is non-existent (i.e. has abandoned the well or is deceased). Although
the AG's office may get a huge judgment against the defendant because the fines
for violations accumulate over time, the state rarely receives any of the money.
Many RRC suits result in default judgments where a suit is filed but the
defendant does not respond.

A similar problem arises in plugging wells when they have ceased producing.
Even though the original large owner has received approximately 95 percent of
the profits form the oil well, the small owner is liable for plugging the well. If the
small owner cannot be found or cannot pay, the state is forced to plug the well,
spreading the costs to the citizens of Texas instead of passing the costs to the
company that made most of the money off the well. The average cost is $3,000 to
$4,000. RRC claims that typically people plug their own wells, but in 1991 the state
established a Well Plugging Fund for capping abandoned wells and cleanup
operations. The fund is supplied by fees, penalties, and a per barrel regulatory fee
for produced oil and gas. As of June 30, 1992 $7,232,486 had been credited to the
fund. Since September 1, 1991, 900 wells have been plugged at a total cost of
$3,200,000. However, approximately 7,000 wells statewide have been identified as
environmental threats in need of plugging, and tens of thousands may need
plugging in the near future. Policy makers should consider implementing strong
incentive mechanisms for preventing abandonment before plugging, especially
since RRC staff resources are already inadequate for monitoring plugging
operations and were only present at 40 percent of pluggings in 1991.

Plugging oil wells with state funds is problematic. The equipment on the site of
the abandoned well does not belong to the RRC. The RRC leaves the equipment at
the site and ownership reverts to the surface owner after six months to one year.
If there are legal questions about ownership, a judge, not the RRC, decides. If a
well in the water needs to be plugged, the equipment is hauled to the shore. The
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equipment does not belong to the RRC, but is the responsibility of the General
Land Office (GLO). The GLO and the RRC work together to decide what to do with
the salvaged equipment. Although no wells in the water have yet been discovered
to be leaking yet, they present a potential problem.

Evaluation

Assuming first that it is reasonable to treat discharges into the water from oil and
gas activities differently from other discharges, we may evaluate the RRC's water
quality program on its own merits. Applications are reviewed on a case-by-case
basis, including proximity to ecologically sensitive areas among the review
criteria. The Commissioners could impose a moratorium on further discharges
within a particular segment, but have never done so. New applications are sent to
the Texas Parks and Wildlife Department for comment, but that overtaxed agency
rarely protests these permits. The RRC does not keep data on its permits in a
form allowing us to analyze patterns and trends. Enforcement is based on self-
reporting data, inspections, and complaints; few enforcement actions are taken
each year. In short, the permitting process appears to be largely a paperwork
process that serves to keep track of the number of dischargers but does little to
constrain them.

Any evaluation of the RRC's water quality program must note forcefully the lack
of coordination between the RRC and the TWC. Because their data bases are not
compatible, the two agencies do not share permit and enforcement data. The
RRC does send permits to the Texas Parks and Wildlife Department for comment,
and the RRC is contributing discharge data to the COMPAS program, making it
available to all participating agencies. However, it appears that neither agency
considers existing discharges monitored by the other when issuing new permits.
Monitoring data differ in both form and content, further confounding
coordination.

The RRC's procedures are an important element in Texas' inability to be
delegated the federal NPDES program. The Railroad Commissioners are elected
officials who are allowed to own and operate oil and gas businesses, creating a
potential conflict of interest which EPA believes conflicts with the requirements of
the Clean Water Act. The Clean Water Act could be amended to allow an
exception for the RRC, Texas could amend its constitution to provide a no conflict
of interest provision in Texas, or EPA might delegate the NPDES program only to
the TWC and its successor Natural Resources Commission, simply excluding
permits issued by the Railroad Commission.
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SUMMARY EVALUATION: POINT SOURCE

1. Problem. Industrial facilities and municipal wastewater treatment plants emit
pollutants into water, making it unsuitable for various uses and unable to support
plants and animals. Galveston Bay receives wastewater discharges from more
than 500 domestic sources and 500 industrial sources as well as from oil and gas
wells in the bay.

2. Authority. The regulatory framework for controlling point source water
pollution is well established under the federal Clean Water Act. In Texas,
permits are issued by both EPA and TWC, based on a designated use for each
water quality segment and criteria, or concentrations of effluents that will
maintain these designated uses. There is no limit on the number of permits in a
segment, but there is a limit to the wasteload. The RRC issues permits for point
source discharges from oil and gas activities. A new state law echoes a new EPA
initiative in attempting to reduce reliance on permit-by-permit review and
introduce watershed-wide review.

3. Capacity. Sufficient staff at TWC for permitting; inadequate for enforcement.
Over-review of facilities consistently in compliance reduces resources for
identifying violators. High staff turnover. Merging of municipal group from
Texas Department of Health will take some time to smooth out. RRC has smaller
staff and conducts no post-permit review.

4. Policy. RRC not very concerned about environmental impacts of oil and gas
activities. TWC technical review of permits is routine, with limited attention to
ambient monitoring nearby. TWC puts low priority on enforcement.

5. Environmental results. Water quality improved over several years ago; new
watershed approach may improve more. Inadequate information to evaluate
adequacy of present water quality.

6. Barriers and problems.
a) Dual permitting by federal and state levels wastes regulatory resources but may
provide some additional environmental protection. Delegation of federal NPDES
program will require legislative action.
b) Poor coordination between RRC and TWC; neither knows of presence of other's
permittees when issuing a permit.
c) RRC mandate to promote oil and gas, only secondarily to regulate its
environmental effects.
d) TWC policies limiting delegation to field offices slows permitting and
enforcement.
e) Staff turnover high, wages low, especially relative to comparable private sector
jobs. Government incurs training costs but loses experienced people.

7. Recommendations. Implement CZM; remove dual permitting to the extent
possible; TWC coordinate with RRC better; TWC delegate to field offices. Consider
market in water pollution rights analogous to new markets in air pollution
rights. Enforcement. Study of illicit discharges in the area.
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CHAPTER FOUR
NONPOINT SOURCE POLLUTION

Nonpoint source pollution is a general category for pollution which does not
emanate from a single location. This pollution is associated with agriculture,
silviculture, and urban runoff, as well as leaks from septic tanks and waste
disposal sites. It originates from contaminants collected in surface water runoff,
discharges from boats and marinas, and atmospheric deposition. Included in
nonpoint source pollutants are pathogens, sediments, nutrients, toxicants, and
oxygen demanding substances. Most of the pollutants originate on land and are
then picked up by rainwater which carries them into streams and rivers that
empty into the bay. Because Galveston Bay receives drainage from a large land
area as well as discharges from boats and other water based sources, it is difficult
to identify the numerous individual sources of pollution.

As point source municipal and industrial pollution is reduced, nonpoint source
pollution plays a relatively larger role in the degradation of the nation's waters.
65 percent of the nation's waters fail to meet water quality standards because of
non-point source pollution. Similarly, 28 percent of the nation's assessed coastal
areas, including lakes and estuaries, fail to meet water quality standards because
of urban runoff and storm sewer discharges.

Tables 4-1 through 4-3 provide background information on nonpoint source
pollution in the bay area. Table 4-1 illustrates changing land use: as open land
declines and the proportion devoted to residential, commercial, and industrial
uses increases, NPS becomes more likely and more difficult to control. GBNEP's
report on nonpoint source loadings provides two other estimates of land use.
Tables 4-2 and 4-3 provide estimates of NPS, the former overall and the latter by
land use category. Although Table 4-3 covers only a limited study area (while the
others cover the entire 4-county area) it illustrates the differing kinds of NPS
pollution associated with different land uses. From a policy standpoint, it would
be more useful to normalize these data on a per acre or other appropriate basis.
This would highlight which kinds of NPS are most serious for each kind of land
use and suggest priority approaches to NPS.

After a brief review of the general regulatory framework for nonpoint source
pollution, this chapter considers several causes of nonpoint source pollution in
Galveston Bay: agriculture, stormwater runoff, and septic tanks. Soil erosion,
another important kind of nonpoint source pollution, is considered in chapter 12.
Airborne pollutants that precipitate onto the water, or onto land and then wash
into the water, may affect water quality as well. The extent of this problem is
unknown, and it is not treated here.
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Table 4-3
Non-Point Source Loads by Land Use

Average Year in Study Area
(thousand kg/year except where noted)

Source Load

Runoff

(xlOA3 ac-ft)

Total Suspended Solids

(millions/kg)

Total Nitrogen

Total Phosphorous

BOD

Oil and Grease

Fecal Coliforms

(xlOA cfu)

Dissolved Copper

Pesticides

Urban

766

157

1985

350

8000

12000

205

2.93

0.378

Residential

371

46

1561

362

7000

2000

101

1.419

0.183

Open

567

49

1056

84

4000

0

17

2.167

0.07

Agricultural

593

147

1142

264

3000

0

18

2.269

0.073

Barren

21

57

134

15

0

0

0

0.08

0.003

Wet

187

9

192

14

1000

0

4

0.716

0

Water

164

0

0

0

0

0

0

0

0

Forest

345

17

353

26

3000

0

7

1.318

0.043

Total

3014

4S2

6423

1115

26000

14000

352

10.899

0.75
Source: Groundwater Services, Inc and Rice University. Characterization of Non-Point Sources and Loadings to Galveston Bay.
Volume I, Technical Report. October 1991, pp. 5, 12. (We have changed portions of this table that were incorrect in the original
document, such as adding up numbers with different metrics.)



REGULATORY FRAMEWORK

Under the Clean Water Act, pollution sources are divided into two kinds, point
and nonpoint. As early as 1972, Congress recognized the difficulty in regulating
nonpoint source pollution, noting the absence of technological solutions and the
resulting need to rely on land use controls. Congress was, however, unwilling to
mandate new local land use controls and agricultural practices standards;
instead, they shifted the responsibility for NPS to the states and regional
authorities. Governors were to designate areas with "substantial water quality
control problems" and then appoint a local agency to develop a plan for managing
nonpoint pollution in their regions. Section 208 of the CWA specified that the
plans utilize land use controls to reduce nonpoint urban, agricultural,
construction, and silvicultural runoff.

Implementation of the law was impeded by the short time allowed for planning,
erratic federal funding, inadequate data, and intergovernmental conflicts,
reflecting both state agency resentment of the authority of the regional bodies and
EPA resentment about its lack of control. The emphasis on land use controls
alienated many people, agricultural interests resisted the application of nonpoint
controls to farming, and the law itself did not give any level of government
adequate authority to control NPS effectively.

A new nonpoint source initiative was included in the Federal Water Quality Act of
1987, which establishes a national policy aimed at controlling nonpoint source
pollution. The governor of each state was required to submit two major reports,
an assessment report and a management plan, to the EPA Administrator for
approval by August 4, 1988. EPA approval of the plans is required before the state
can receive federal grants which could cover as much as 60 percent of the
implementation costs of the nonpoint source pollution reduction plans. Although
$400 million has been authorized for the federal program from 1988-1991, the $38.6
million appropriation in FY 1990 marked the first appropriation for the program.
An additional $50 million was appropriated in FY 1991 and $23 million for 1992.

Section 319 is unusual in that it appears to require states only to consider nonpoint
source problems, but not to adopt regulatory controls. However, states are given
an incentive to participate in the nonpoint source program by a federal
consistency provision in Section 319 which requires states to identify federal
financial assistance programs and development programs as consistent or
inconsistent with their nonpoint source programs (Anderson, 1990, p. 386-387).

It is possible that Section 319 may follow the fate of Section 208 of the CWA.
Section 208 required the development of area-wide waste treatment plans by the
states, but no federal implementation money was authorized and few plans
developed were ever implemented (Copeland, June 12, 1991, p. 7). Some observers
fear that the Section 319 NPS program will be delegated entirely to the states
without any federal funding as part of the reauthorization process of the CWA in
1992.
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In Texas, the Texas Water Commission (TWC) was responsible for preparing the
Section 319 report as the lead agency for surface and groundwater quality in
Texas. In 1988, TWC submitted a management program which provided
guidance for preventing NPS through the use of Best Management Practices
(BMPs) and a document assessing what little was known about NPS in the state.
EPA approved the assessment and the groundwater and agricultural sections of
the management report; the remaining sections were approved in January 1990.
TWC's list of nonpoint source impacted waters includes four parts of Galveston
Bay as shown in Table 4-4.

Table 4-4
TWC's List of Nonpoint Source Impacted Waters

Water body Length Pollutant Source

Houston Ship 32 miles Fecal coliform Urban stormwater
Channel DO, metals, runoff

nutrients

Buffalo Bayou ** Oil and grease Stormwater runoff

Clear Creek 44 miles Fecal coliform Septic tanks
(above tidal) DO, chlorides

Clear Lake 1.7 sq.mi. Nutrients, Irrigated crops, septic
fecal coliform tanks, stormwater

runoff
Source: Texas Water Quality Inventory, Texas Water Commission, 1992.

Early in 1989, TWC established the 27-member Nonpoint Source Advisory
Committee to aid in developing and directing the program. It has emphasized
public education, distributing publications to educate farmers, ranchers and the
general public on the causes and remedies of nonpoint source pollution (GLO
Issue Brief publication, 2/28/90).

The 1990 reauthorization of the Coastal Zone Management Act of 1972, other
aspects of which are discussed in more detail in other chapters, added
management of nonpoint source pollution to the law's goals. States with coastal
zone management programs that have received federal approval must develop a
Coastal Nonpoint Pollution Control Program. Both the state coastal zone
management agency and the designated nonpoint source management agency
are responsible for developing and implementing these plans. If the plans meet
national standards, the federal coastal management office approves the state plan
and provides some funding. Once a state plan is adopted, all federal activities in
the affected area must be consistent with the plan.
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This brief overview of the laws that take a general approach to nonpoint source
pollution reveals the weakness of the statutory framework. States are required to
assess the problem but not control it, and federal funding for any aspect of the
program is small and declining. In the following sections describing specific
sources of NPS, however, we shall see that the major problem does not lie in weak
federal or state laws. Instead, the problem is that reduction of NPS requires each
individual to alter everyday behavior—something no law can effectively mandate.

AGRICULTURE

Agriculture is a major source of NPS. The Texas Clean Water Council Nonpoint
Source Subcommittee believes that agriculture is the single largest contributor to
NPS. Pesticides, animal and crop wastes, and soil itself may all run off from
farms. Pollutants include sediments, nutrients, organic materials, pesticides,
and, in the case of animals, even pathogens. The most common approach to
controlling NPS from agriculture is to teach farmers about methods both for
minimizing runoff and reducing the contaminants in the runoff and to give them
loans or grants to acquire necessary equipment. Cooperative Extension Agents
offer more generalized technical assistance, including information on proper use
of pesticides.

Best Management Practices

Under the Clean Water Act, concentrated animal feeding operations are
considered point sources of pollution and are subject to the National Pollution
Discharge Elimination Program (NPDES). Other farm discharges are considered
nonpoint sources. The U.S. Soil and Water Conservation Service (SCS) is directed
to administer a program to assist farm operators in learning and deploying Best
Management Practices (BMPs) for controlling NPS. Many of the federal and
related state programs focus on teaching farmers BMPs or providing them with
money to implement BMPs.

The SCS is a technical agency within the U.S. Department of Agriculture (USDA)
established in 1935 to carry out a continuing program of soil and water
conservation of private lands. Through a federal/local partnership with
Conservation Districts, SCS provides technical assistance to private individuals,
community and watershed groups, and public agencies. The agency studies the
characteristics of soil, water, and vegetation and compiles technical guides
describing best management practices, and their costs, for controlling runoff and
reducing erosion under various types of local conditions. SCS provides on-site
technical assistance from conservation specialists to individual farmers to help
plan and apply BMPs which will control runoff and erosion. Based on the specific
soil and site conditions, Conservation Plans are developed for individual farms.
The plans offer suggestions for structural and nonstructural BMPs that will
retain precipitation where it falls or move excess water from the land slowly so as
to minimize soil loss.
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The U.S. Agricultural Stabilization and Conservation Service (ASCS) is also a
part of USDA and works closely with SCS. ASCS provides cost-share grants (up to
$3,500 per year) as part of the Agricultural Conservation Program. These grants
are provided to individual farms for the installation of BMPs which involve capital
improvements such as pollution control facilities, drainage control facilities, and
streambank stabilization programs. ASCS conservation programs are
administered through local ASCS offices. A farmer-elected Agricultural
Stabilization and Conservation committee works with people in the community to
assess conservation problems and determine which measures should be offered to
landowners in their areas to solve these problems.

Under the Agricultural Conservation Program (ACP) of the ASCS, local
committees establish the amount of cost-sharing required for each practice. In
the five county area surrounding Galveston Bay, the primary ACP cost-sharing
practices used are 1) reorganizing irrigation systems to conserve irrigation water,
improve water quality, control erosion, and reduce pollution of water or land from
agricultural nonpoint sources, and 2) constructing sediment retention, erosion,
or water control structures to reduce erosion and pollution of land or water from
agricultural or silvicultural nonpoint sources.

The 1992 ACP allocation for Texas was $13.2 million, which is distributed among
the counties based on a formula that considers conservation needs. The ACP
contribution is limited to $3500 per producer. In the typical cost-share program,
50-75 percent of the cost is paid by the USDA/ASCS. In 1992, Harris County
received $2,558; Galveston, $2,498; Brazoria, $8,327; Liberty, $7,250; and
Chambers, $15,299. The relatively small amounts are explained in part by the
flatness of the area, which makes these counties ineligible for other programs
involving soil loss. In addition, some counties, including Harris, require
extensive permitting to receive grants; farmers are discouraged by the
requirements and do not ask for money. Because allocations are determined in
part by previous demand, the amount the counties are allocated has decreased.
Of the five counties, Chambers has the strongest program, with 10 to 12 farms
(out of an estimated 240 farms) participating each year.

Other funding sources for BMP capital investments include the Farmers Home
Administration (also in USDA) and the Small Business Administration (SBA).
The State of Washington uses its State Revolving Fund to make loans and grants
to counties which then make them available to individual farmers for nonpoint
source control measures. The Texas Water Development Board could set up a
similar program. Finally, a federal program funding conservation ponds for
flood control and for watering cattle has had the unexpected side effect of
arresting sediment runoff. In Texas, there are 3,000 of these ponds.

The Texas State Soil and Water Conservation Board implements state laws
relating to conservation and protection of soil resources, including programs for
abating agricultural and silvicultural nonpoint source pollution. It prepared the
agricultural and silvicultural components of Texas' NPS assessment and
management documents and published 13 fact sheets related to agricultural
management for water quality. It has conducted NPS workshops and tours for
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the directors of local Soil and Water Conservation Districts, who pass the
information on to producers in their districts.

The Texas Soil Conservation Law makes it possible for local landowners to
manage their own soil and water conservation districts. Each of the 211 local
districts develops a long-range program and plan of work and an annual plan of
operations to guide the district in solving its conservation problems. After a
landowner signs a cooperative agreement with the district, a conservation plan is
developed for the individual farm or ranch. There are now more than 204,000
cooperative agreements in force covering about two-thirds of the agricultural land
in Texas.

All state-owned tracts leased for agricultural and grazing purposes must have
Soil and Water Conservation Plans. In 1990, approximately 290,000 acres under
surface lease had such plans; small and scattered leases surrounded by large
private tracts do not have plans because they are not considered manageable units
of land. The General Land Office (GLO) requires the lessees in these small tracts
to follow minimal guidelines to protect land from erosion and overgrazing. In
order to assure that guidelines are followed in these cases, letters of
understanding are signed by the lessee and the GLO.

Rules newly proposed by TWC would require concentrated animal feeding
operations, an agricultural business where contamination may almost be
considered a point source, to ensure that rainfall runoff from open lots is
contained. Other proposals include new BMPs to decrease lot runoff volume and
wastewater discharges to watercourses.

The several federal and, to a lesser extent, state programs that give farmers
assistance in implementing BMPs are small in scope and, at the present rate,
will take a decade or more to reach every farmer. The program most likely to be
effective is assistance in reducing soil loss, because farmers can clearly see that
they save money, saving in fertilizer costs more than they must spend on
structural controls. Programs to increase the efficiency of irrigation, in contrast,
are not attractive because water doesn't cost the farmers any money, a policy we
will again call into question in chapter 7 on freshwater inflow. However, both
these programs are much more likely to succeed than those for reducing pesticide
use, which may constitute an equally important source of NPS pollution, because
no agency yet offers technical assistance for reducing pesticide use analogous to
that provided for using BMPs.

Pesticides

The Texas Department of Agriculture (TDA) is the lead agency for pesticide
regulation in Texas. TDA may license pesticides for use in Texas independent of
EPA's actions; the state also certifies applicators for certain especially potent
pesticides. Most pesticides are registered with EPA, which develops a label based
on the manufacturer's studies that describes its legal uses. Pesticide labels, often
booklets of 50 pages, include the crops and pests for which the product may be
used, the timing and concentration of applications, and methods for disposing of
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the container. It may also contain special environmental warnings for
substances with deleterious effects on bees or in runoff. It is illegal to use a
pesticide in a manner not indicated on the label, but enforcement would require
an inspector to be nearby every time a farmer used one—an impossible situation.
The Texas Department of Agricultural does not maintain data on the amount of
pesticides applied in the state.

Under Texas law, farmers must prevent the discharge of waters which have been
contaminated by pesticides and shall notify the executive director immediately if
such discharge occurs. Unfortunately, most such discharges are a result of
runoff after a heavy rain. It is unlikely that farmers have the means to identify,
monitor, or even avoid such runoff, regardless of how well informed they are of
weather conditions.

The Texas Agricultural Extension Service provides farmers with education and
assistance, including information about pesticides. Both state and federal
extension agents work closely with farmers to teach them proper pesticide use.
However, most agents believe that there is little need to cut down on pesticide
applications. It is well known that pesticide manufacturers work closely with
extension agents, extolling the virtues of their products in order to get them
"prescribed" by the agents, just as pharmaceutical manufacturers provide
samples to doctors. Under the present system, therefore, farmers tend to receive
personalized technical assistance from people whose mindset favors pesticide use
rather than pesticide avoidance. If NPS pesticide runoff is to be controlled
through minimizing pesticide use as well as through BMPs, extension agents
will have to be trained.

In contrast to the general approach to pesticide use in Texas, the Texas
Agricultural Extension Service's Integrated Pest Management program (IPM)
has succeeded in lowering pesticide use for certain crops. IPM controls pest
populations through measures such as natural enemies, pest resistant plants,
cultural manipulations and pesticides. The Extension Service conducts crop-
specific educational programs for Integrated Pest Management (IPM). In the
Galveston Bay area, attention is focused on rice, sorghum, corn, and cotton. On a
statewide basis, the Extension Service reports that it has been especially
successful in reducing pesticide use for cotton crops. The IPM program is
implemented county by county with an extension office in each county. Each pest
management specialist serves a two-county area. Participation in IPM technical
assistance programs is voluntary, and farmers must pay for the field service.

The bird and fish kills that used to be associated with routine pesticide
applications have declined significantly as EPA and states have used new
information to write better labels that take runoff into account and as farmers
have become better-informed about the problem. However, NPS from pesticides
remains a concern; many very tiny sources still add up in a heavily-affected body
of water such as Galveston Bay, and ecological and human health effects of long-
term low level exposures to these substances are poorly understood. Most NPS
pesticide runoff comes not from deliberately illegal pesticide applications but from
sloppy use, failure to understand the complex instructions on the labels, and
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severe weather. It will not be an easy task to reduce this source of NPS. More
careful benefit-cost studies of pesticide application may show farmers that they
should reduce their pesticide use, and additional research on BMPs for pesticide
use and runoff minimization may offer means for controlling effects of those
applications farmers continue to find beneficial.

Evaluation

The difficulty with controlling agricultural NPS even for the most willing farmers
is the complexity of the problem. Different crops must be treated differently, with
different BMPs. Soil and topological conditions are unlikely to be uniform,
requiring still different methods for minimizing runoff. However, certain kinds
of agricultural sites such as rice fields are like large construction sites and can be
monitored. Similarly, on dairies and farms with poultry and hogs, the nutrient
source is relatively confined and is more readily controlled. Technical assistance
and monetary incentives are among the more effective means for controlling
agricultural NPS, along with education about reduced use of pesticides. It would
be worth investigating whether the Harris County requirements that limit
farmers' interest in Agricultural Conservation Program grants could be
changed; an effort to increase the counties' participation in all the USDA
conservation programs is clearly indicated.

STORMWATER RUNOFF

Because of the high density of impervious areas, including rooftops, streets, or
parking lots, urban land uses have a much higher volume of runoff than rural
land uses. Even grass lawns are often almost as impervious as some paving. The
runoff from these land uses is called stormwater or urban runoff. The pollutants
prevalent in developed areas include suspended solids, nutrients, bacteria, oil and
grease, and metals and other toxicants. The sources of these contaminants are
motor vehicles; applications of fertilizers, pesticides, or herbicides; construction;
pet feces; and poor household waste management.

As noted in chapter 4, stormwater discharges are defined as point source
discharges under the provisions of the federal Water Quality Act. However, since
nonpoint source pollutants are a major constituent of stormwater discharges, the
problem is analyzed in this section, which first covers those programs, laws, and
regulations that are directed generally towards reducing urban runoff, and then
treats briefly the laws and programs related to specific urban sources, including
pesticides, construction, motor oil, and waste disposal, including hazardous
waste.

Controlling Urban Runoff

Laws and Regulations. Storm sewers, ditches, and other surface water
conveyance systems were originally exempted from the NPDES program. In 1975,
after the Natural Resources Defense Council (NRDC) successfully challenged the
exemption in court, EPA revised its regulations to treat stormwater as a point
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source because it is discharged from a pipe.1 Stormwater systems were divided
into two categories: industrial discharges and urban runoff discharges. Only
industrial stormwater was regulated.

Spurred by EPA's lack of success at formulating a comprehensive storm water
regulatory program and the findings of the National Urban Runoff Program that
urban runoff posed a threat to the nation's waters, Congress included a
stormwater program in the WQA of 1987. It established a new management
structure for permitting storm water discharges, imposed new deadlines for the
regulatory program, and established a two-stage process for city permits. Part I
applications are preliminary: they describe discharges and precipitation, the
nature of the receiving waters, and the strengths and weaknesses of both the
physical stormwater system and its management and regulatory underpinnings.
Part II applications, which outline the specific controls on stormwater to be used
in implementing a BMP approach and their costs, will result when approved in a
permit valid for five years. Table 4-5 lists the deadlines.

Table 4-5
Deadlines for Stormwater Runoff Permits

Regulated Entity*

Municipal >250,000
(with separate storm sewers)
Municipal (100,000-250,000)
(with separate storm sewers)
Industrial facilities>250,000 (owned
and operated by government)

Industrial facilities
(100,000-250,000)
(owned and operated by
government)
Uncontrolled sanitary landfills,
power plants, and airports <100,000
(owned and operated by
government)

Deadlines
Part I

11/18/91

5/18/92

9/30/91

5/18/92

5/18/92

Part II

11/16/92

5/17/93

10/1/92

5/17/93

5/17/93
*Omits some subtleties regarding individual, group, and general permit
for industrial facilities.
Source: Federal Register, November 16, 1990; March 21, 1991; November 5, 1991

Permits for municipal systems may be issued on a system or jurisdiction-wide
basis, must include a requirement to prevent non-storm sewer discharges into the
storm sewers, and must require methods of control which eliminate the

1 NRDC v. Train. 396 F. Supp. 1393.
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discharge of pollutants to the maximum extent practicable. Runoff from
agriculture, mining, and from oil and gas exploration, production, treatment, or
transmission is exempted if the discharge does not come into contact with any
raw material, product, byproduct, or waste product located on the site.

In the Galveston Bay area, the City of Houston, Harris County, and the Harris
County Flood Control District filed a joint application as municipalities over
250,000 in population. For part two of the application, due in November 1992,
Houston conducted a specialized water monitoring to characterize stormwater
runoff from at least five kinds of sites: high density (apartments); residential;
commercial; industrial; and open space. The plan focuses on pesticide
application, household hazardous waste, and erosion from construction sites. A
management handbook for construction activities has been issued. Because the
cost of implementing the NPS plan will be significant, the city must develop
funding mechanisms and, even more important, obtain community support for
both its costs and required actions. Finally, planners must determine whether
their jurisdictions have sufficient authority to implement the plan or whether
action by the City Council or even the Texas Legislature will be required.

Texas law recognized the problem of urban runoff in 1989, requiring cities with
populations of 5000 or more to establish nonpoint source pollution control and
abatement programs. Under this law, plans must be established and
implemented for controlling and abating pollution or potential pollution resulting
from generalized discharges of waste which are not traceable to a specific source,
such as storm sewer discharges and urban runoff from rain water. TWC reviews
the city programs and may adopt rules guiding them. The rules initially
proposed were not well received by the cities, and the agency is presently working
on revisions which were to be published in summer 1991 but had not yet been
published in spring 1992. The rules are now being considered as part of the larger
efforts of the Clean Water Council.

Mitigation Programs. TWC's Urban Surface Runoff Program relies on education
and technology transfer as the most effective methods for delivering BMPs to the
local level. The BMPs for the Urban Surface Runoff Program are contained in the
TWC manual "Best Management Practices for the Control of Urban Runoff Water
Pollution", which TWC is distributing to cities in Texas with populations over
5,000. TWC is also working with local entities to develop demonstration projects
that address urban surface runoff. Among the BMPs to be funded as
demonstration projects are extended detention ponds; wet ponds; infiltration
trenches; infiltration basins; porous pavement; water quality inlets; vegetative
practices; non vegetative practices; and nonstructural controls. TWC's Nonpoint
Source Assessment, required by EPA, determined that Lake Houston and the
Houston Ship Channel are second priority water bodies which are therefore
targeted to receive technical assistance relatively soon.

Other TWC educational and outreach programs include a quarterly newsletter, a
video library, radio public service announcements, and citizen's monitoring of the
bay. The agency's proposed programs include an advertising campaign which
will target individual behaviors contributing to NPS; news media publicity aimed

71



at providing media coverage to significant NPS events; a community outreach
project which will use a public education and awareness campaign conducted by
entities at the local level; and a public education grant program directed for
public, private and non-profit groups to conduct public education and information
projects pertaining to NPS pollution.

As noted in chapter 3, the Texas Water Development Board (TWDB) is responsible
for administering federal and state water finance programs, including the State
Revolving Loan Funds (SRF) which provides loans for construction, improvement
or expansion of sewage treatment and collection facilities and nonpoint source
pollution control projects. At the moment, there are no SRF loans which
specifically target NPS, although TWDB will entertain funding proposals for
nonpoint source projects on the same basis as point source projects.

The Galveston Bay National Estuary Program (GBNEP), in cooperation with the
EPA, TDH, GLO, Texas Parks and Wildlife Department, TWC, and the counties of
Brazoria, Chambers, Galveston, Harris and Liberty, has developed a handbook
that advises on how individuals living in the Galveston Bay area can contribute to
the Bay's protection. The handbook addresses four main issues including lawn
care, hazardous household products and wastes, automobile care and boat care.
A list of contact numbers is also provided in the book.

Sources of Nonpoint Source Pollution

Many different substances may enter the waters of Galveston Bay after being
emitted to and carried in the air. Although these air emissions are regulated as
point sources by the Texas Air Control Board, they constitute a potential nonpoint
source of water pollution. Many organic air emissions are volatile or dissolve, but
others include metals that do not dissolve but rather concentrate on the bottom or
are ingested by living organisms. The extent of this problem is difficult to
measure, although new information about the nature and quantity of air
emissions of many toxics is now available under SARA Title III. Because the
five-county area contains the largest concentration of air pollution emitters in the
nation, it would seem worthwhile to study the nature of these deposits and their
effect on water quality.

Industrial sites may also create NPS pollution through runoff. Industry believes
this is a trivial problem adequately controlled on-site, and TWC has few resources
to monitor these dispersed sources. Only when people complain does the agency
investigate or take action.

Pesticides. Urban pesticide use is of two types: inside or structural, for control of
cockroaches, rats, and other indoor pests, and outdoor. Outdoor uses that may
create noticeable nonpoint source pollution arise primarily from lawn
applications (fertilizers present the same problem and will not be considered
separately), mosquito control, and, sometimes, park management. There is
virtually no control of any of these outdoor uses, and the public is generally
unaware of any side effects of outdoor pesticide use.
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The Structural Pest Control Board (SPCB) is a Texas agency with special
authority for urban pesticide use. It develops licensing standards for structural
pest control applicators and regulations governing the methods and practices of
pest control when adverse effects on human life and the environment are
suspected to result. Because SPCB only regulates commercial pesticide
applicators for structures, many urban applicators, such as those applying lawn
treatments, do not fall under the agency's jurisdiction. On a voluntary basis, the
Texas Department of Agriculture certifies private applicators of restricted-use
pesticides and other commercial and non commercial applicators who use
ornamental and turf pest control or fly control. The Texas Department of Health
certifies commercial and non commercial applicators for health-related pest
control (i.e. vector, rodent, and sanitation).

Automobile-Related Runoff. In a year with average rainfall, runoff into
Galveston Bay contains 31 million pounds of oil and grease (Dawson, p. 18A).
People sometimes dump their used motor oil into the storm sewer or out onto the
pavement, where it is picked up by the next rainfall. (Many household hazardous
materials are disposed of in the same way due to ignorance or the absence of
means for disposing of them safely.) Cars deposit oil and grease on streets and
sidewalks, again contaminating runoff. The Chesapeake Bay Foundation believes
that automobile exhaust carried by the wind and deposited on the surface of the
bay also results in measurable contamination. The number of automobiles in the
Houston area and the relatively long distances people commute make this a
significant source of stormwater pollution.

Under Texas Senate Bill 1340, passed in 1991, service stations and other sites were
encouraged to participate as collection centers for motor oil. However, not all
stations will take the oil because they are unsure of the content. Even a small
amount of anti-freeze can contaminate an entire collection container. When this
happens, the service station must pay a high price to the recycler for collecting the
waste. The risk is simply not cost-effective. The station can refuse to accept waste
other than motor oil, but without an alternative disposal site, the waste either
ends up left on the sidewalk, or in the parking lot, or down the storm drain. A
more effective approach to automobile fluid recycling will provide safe (and well-
publicized) waste disposal for fluids that cannot be recycled. TWC is attempting to
develop a program for motor oil recycling in rural areas with widely scattered
service stations.

A recent Houston initiative allows curbside recycling of used motor oil from
automobiles. Presently, 47,000 homes participate in this program; the city
anticipated that 380,000 will be covered within two years.

Construction. Construction sites can be a major source of NPS, especially erosion
of soil. The Wisconsin Department of Natural Resources reports that without
erosion controls, construction on one acre of land delivers about 30 tons of soil to a
stream or lake. Other sources of NPS from construction include oil and grease
and hazardous materials, such as paints, if improperly stored, used, or disposed.
However, construction sites offer a relatively easy focus for reducing NPS
pollution, because they are in effect point sources. Moreover, every locality
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requires various permits for construction; NPS mitigation can be made a
condition of the permit.

Erosion control consists of two steps. Contractors must first limit the amount of
ground disturbed; they must limit the damage caused by changes in water flow on
the land. Mechanisms mandated in local ordinances in other states include
protecting exposed area with tarps, sod or seeding; keeping rocks and topsoil out
of fill material; use of straw bales or silt filter fences to keep soil from moving off
site; prohibiting any disturbance of ground within a certain distance of streams or
water; downspout extenders, which catch water from impervious surfaces and
run it towards appropriate disposal areas such as storm sewers or vegetated
areas; and paved or graveled driveways and parking areas to minimize removal
of mud and soil from the site on the wheels of construction vehicles. Wisconsin
and some other states have developed model ordinances for adoption by localities;
some states have mandated that cities adopt these model ordinances.

Waste disposal is another important concern on construction sites. Many
contractors simply bury construction debris on the site. Disposal of rubble, rocks,
or other noncompacting material destabilizes the site, while disposal of
hazardous materials (which is illegal) may imperil ground water or inhabitants.
To reduce this problem, cities often require dumpsters to be on a construction site.
Some require barrels and containers of chemicals and fuel to be set on plastic.
However, monitoring disposal of paint containers and paint-contaminated water
is very difficult. Ready availability of sites for leaving household hazardous
wastes would reduce the costs to contractors of properly disposing of containers
for fuel, paint, cleaners, and other ubiquitous construction site materials.

Evaluation

The new federal stormwater permitting requirements give cities a strong
incentive to control urban runoff. Unfortunately, most of the contamination
arises from such everyday acts as driving a car and is therefore very difficult to
control. For some programs, especially motor oil recycling programs and
household hazardous waste collection systems, cities mostly require additional
money. Some state programs are available to assist in improving these
programs. Money is also available for upgrading stormwater treatment systems;
that is, treating the problem rather than its cause. Because of the diffuse and
difficult nature of NPS, however, such treatment may be the best mechanism for
maintaining the quality of stormwater discharges.

We surveyed directors of wastewater treatment plants in 15 cities in the
Galveston Bay area, asking about compliance with the new stormwater
regulations. The responses varied from not realizing that there were new
regulations to anticipating that compliance would not be a problem. The majority
expressed a willingness to comply but were frustrated by a lack of practical
solutions for meeting compliance standards. These managers pointed out the
difficulties of identifying runoff points and tackling rainwater infiltration
problems that lead to sewage overflows and collection system leaks. Other
complaints involved a shortage of funds to offset the high cost of monitoring water
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quality (most use a biomonitoring system) and upgrading wastewater treatment
plants. Very few managers recalled receiving TWDB grants for upgrading their
plants. These survey results suggest the need for improved communication
between state and city officials as well as some collaborative research into
affordable methods (or additional funding) for meeting the new stormwater
regulations. Lack of awareness or understanding by relevant city officials will be
a major impediment to meeting the stormwater runoff standards and, especially,
to trying to get citizens to reduce NPS voluntarily.

Other programs, especially developing strong regulations for construction sites
and land uses, will tax political resources as much as financial ones. In this
case, the state may be able to help by requiring cities to develop such regulations,
accepting the criticism that would otherwise fall on local politicians who might be
less able to ensure compliance.

Finally, educating people to adopt habits that limit NPS will be the most difficult
task of all. They must learn not to dispose of used motor oil or hazardous liquids
down the drain and to limit their use of lawn chemicals and fertilizers. Cities
must develop ways of tying these behaviors to costs. We envision an
advertisement like this: "Every time you throw a can of used oil down the drain,
you raise your taxes 3 cents."

SEPTIC TANKS

There are thousands, perhaps tens of thousands, of septic tanks in the five-county
area. Many, especially the older ones and those nearest to Galveston Bay, pose a
threat to its water quality. Although leaks from septic tanks frequently affect
groundwater, they may also affect surface water in two ways: when the water
table is shallow and when systems fail, creating runoff. Poorly designed or
failing on-site sewage disposal septic systems can discharge pathogens and
household chemicals. Septic tank systems may contaminate groundwater with
phosphates, nitrates, pathogens, and organic wastes. Preventing degradation of
water quality by septic tanks requires ensuring that they are properly designed,
constructed, and maintained.

Regulatory Framework

In the United States, public health has generally been regarded to be a state or
local function, in part because only local governments could construct and
maintain sewers. Thus the federal government plays a very small role in
regulating septic tanks, although the Clean Water Act does require EPA to
conduct research into alternative on-site systems and provides some grants to
states for pilot projects to demonstrate them. Several agencies, including EPA,
the Farmers Home Administration, and the Department of Housing and Urban
Development, provide (a decreasing amount of) technical assistance and funding
to states and local governments for wastewater management projects. FmHA
and HUD require prospective homeowners to certify that a septic system is
operating properly before obtaining a housing loan.
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The Texas Department of Health (TDH) was the primary authority over septic
tanks. After September 1, 1989, TDH either delegated authority to permit and
inspect new on-site sewerage disposal systems to counties or exercised this
authority in counties without approved waste control orders. On March 1, 1992,
the portion of TDH concerned with all aspects of municipal waste, including
septic tanks, became a part of the Texas Water Commission. In the following
paragraphs, we discuss the regulatory program naming TWC as the state agency
but recognizing that most policies have been brought over from TDH and that
there has been little time to redefine them. Following that, we consider some
problems arising from the merger of the agencies.

On-Site Sewage Facilities (OSSFs) are regulated in three ways: they must be
permitted (by TWC or the designated county authority), they must be inspected,
and the installers must be trained and licensed. TWC has promulgated
standards for construction based on many characteristics, including soil type,
volume, topology, and distance from other facilities. OSSFs may have to be lined
in order to meet the permit criteria. To obtain a permit, an owner submits a
proposed design and a permit fee; the permitting agency may visit the site or
approve the permit on the basis of the information provided. Once the OSSF is
installed, agency staff inspect it for design and quality of construction. State law
provides for fines ranging from $50 to $100 for a first offense and $125 to $500 for
later offenses if an unlicensed person constructs an OSSF or constructing one
without a permit. TWC oversees the programs administered by local entities for
adequate performance and compliance with state statutes through an annual
review.

Enforcement is largely a matter of responding to citizen complaints. OSSF
complaints must be investigated within 21 days; complaints received by TWC will
be forwarded to the regional offices or authorized agent within 7 days of receipt.
The regional office has 30 days to resolve or reasonably attempt to resolve the
problem after the regional office is notified of the complaint.

Unfortunately, county officials often impede enforcement. Because the On-Site
Wastewater program is a local option program, TWC may monitor and enforce
only with local cooperation. This problem is exacerbated by the lack of
administrative penalties, making TWC dependent upon local Justices of the
Peace, who are generally uninterested in OSSFs, to impose fines. TWC is seeking
a means to make enforcement more effective, perhaps through an existing but
obscure administrative penalty. In the meantime, to improve relations with local
programs, TWC staff would like to hold a series of seminars for the county
commissioners explaining the importance of well-constructed and well-
maintained septic tanks.

Another problem for TWC is fee collection in the districts. TWC's general policy
prevents the agency from collecting fees in the field. Installers who have not been
required to pay at the moment they apply for a permit often build the systems
without permits. TWC or the county loses the money and an unmonitored system
is built.
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Merging the Program into the TWC. Costs are always incurred when a program
moves from one agency to another. At a minimum, staff time is devoted to
moving rather than to program implementation. The move of the TDH Bureau of
Solid Waste Management to TWC has been relatively smooth.

At TDH, several staff members worked for the On-Site Waste water program but
were not included in its budget. These staff members were not transferred to
TWC, leaving the program short of personnel. The most obvious manifestation of
the problem is the inability to conduct inspections, which are quite time-
consuming. In the first five months of 1992, the program has conducted 15 out of
193 necessary inspections.

Two other enforcement problems noted above—the inability to collect fees in the
field and the lack of administrative penalties—are unexpected consequences of
the transition; TDH rules did not create these problems. Statutory or regulatory
changes will be needed. Conversely, the transition has also resulted in some
important benefits. The On-Site Wastewater employees are now housed in the
ground water section of TWC, allowing for improved coordination between the two
programs. Considering that groundwater is frequently contaminated by leaking
septic tanks, this new office arrangement is highly desirable. The heightened
sensitivity to environmental concerns the staff find at TWC confirms the
arguments made by proponents of merging the two agencies and seems to justify
the transition.

In addition to the TWC, another agency, the On-Site Wastewater Treatment
Research Council, has responsibilities for septic tanks. The Council, which is
composed of 11 members appointed by the governor, awards grants for research
on wastewater treatment technology. TWC has an opportunity to suggest people
for the council, most of whose members are required to have specific skills or
backgrounds.

County Programs

TWC has delegated authority for septic tank programs to all five of the bay-area
counties' health departments. Here we briefly review the programs in three of the
counties as illustrations of the problems.

Brazoria. The Brazoria County Health Department began issuing permits in
June 1985. Six inspectors conduct two inspections for each tank during the
construction process: first when the line and tank is set and again after the tank
has been finished and the dirt is replaced. Although the county had planned to
reinspect the tanks every 3 years, they have neither the time nor the manpower;
furthermore, the county commissioners were reluctant to charge for a new
permit after a reinspection. No reinspections are performed unless there is a
problem reported with the tank. Texas Sea Grant has a multi-agency program
which networks with the Brazoria County Health Department, the Texas
Agricultural Extension Service, and the Texas Engineering Extension Service to
train septic tank installers through one-day topical seminars focusing on
pollution problems. Thus far, the program has identified improper installation
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and inappropriate site determination (soil type, etc.) as two of the major reasons
for septic tank pollution. Thus far seminars have been held on laws and
regulations, and on properly choosing an installation site.

Harris. The Harris County Engineer's office has been issuing permits for the
unincorporated parts of Harris County since July 1978. The office has issued
approximately 12,300 permits in 14 years, mostly during the early 1980s when
there was a construction boom in the Houston area. The 16 inspectors check each
system once at installation; only spray irrigation systems are reinspected
periodically. Other OSSFs are reinspected for a mortgage certification or a
reported malfunction. By early 1993, the office expects to begin licensing systems
which have undergone major repairs.

Harris County is the only government entity inspecting septic tank systems for the
City of Houston and its surroundings. The City of Houston Public Utilities
(CHPUD) Department will be working with Harris County officials to implement
1991 state legislation (known as the Bailey Bill) mandating Houston to provide
sewer service to anyone within the city boundaries and to newly annexed areas
within five years of annexation. CHPUD officials estimate the cost of the program
at $350 million. No state funding is available for implementation. The legislation
was spurred by Houston residents who complained that the drainage field for
their septic tank systems was not working properly. City officials will implement
the new program using an "area by area" approach that targets the worst
problem areas first. Officials are still in the process of prioritizing areas for
action.

Liberty. The Liberty County Health Department began issuing permits in 1979
and has issued approximately 30 to 50 permits a month over the last 12 years.
There are currently two inspectors who perform one inspection before the initial
construction is finalized. The inspectors do not perform routine inspections
unless there is a problem. The county abides by the rules and regulations of the
state with a few exceptions. In Liberty, the office issues a permit regardless of the
lot size and requires a sandier back-fill because of the heavy clay in the area

Evaluation

Ultimately, like other sources of NPS pollution, septic tanks will only cease to be a
problem if individuals modify their behavior. Government can take some steps to
ensure that septic tank systems are properly designed and installed, and, indeed,
TWC needs the ability to assess administrative penalties and to delegate fee
collection to district and delegated local offices in order to improve enforcement.
However, owners of on-site systems must be aware of their limited working
capacity; they must practice water conservation and provide routine maintenance
for their systems. They must also recognize symptoms of malfunction before a
serious problem arises. The Division of Water Hygiene at TDH has written a
pamphlet which informs the public about the importance of proper maintenance
of septic systems, how to maintain them, and how the system works. This
pamphlet should be distributed and explained to every owner by the person
installing the system. Septic tank repair and maintenance crews should also
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educate their customers, pointing out that proper maintenance saves money as
well as the environment. Finally, cities should try where possible to reduce the
number of septic tanks in use; TWDB could use the State Revolving Fund to assist
in extending sewer systems to areas where none are presently available.

EVALUATING NONPOINT SOURCE MANAGEMENT

The essence of nonpoint source pollution is that it is dispersed. Regulation is
always cheaper and more effective if regulated entities are readily identifiable and
regulated activities are measurable. Thus NPS is by definition tricky to regulate.
EPA's mandate that cities must meet stormwater runoff effluent criteria is a
means of centralizing an inherently dispersed activity which places the primary
burden for regulated NPS itself on cities. We would have liked to understand
better the tradeoffs between cleaning the water after collection and limiting NPS
at its myriad sources; a study about which means is more cost effective would be
extremely useful in developing sensible policies.

Meanwhile, except for modifying construction permits, the only means
apparently available for reducing NPS is public education. Unfortunately, the
public may not be very responsive to education: in a recent survey (conducted by a
commercial firm for the U.S. Department of the Interior and the Advertising
Council), even people who believe that solid waste disposal or air quality are
national problems don't think they are problems in their own communities;
natural areas, public areas upkeep, and water quality aren't regarded as serious
problems at all. If they aren't problems, why do something about them? More
important, people don't think they bear the responsibility for correcting
environmental problems; on a scale in which 10 represented strong responsibility
for correcting an environmental problem and 1 low responsibility, government
was ranked 6.9, industry 5.8, consumers 5.2, and citizens 4.9 (reported in
Chemecology, November 1991). No matter the specifics, the message that people
don't care to take personal responsibility for the environment is clear.

One way to overcome this problem is to build economic incentives into everyday
transactions. Bottles disappear from roadsides when they carry a 5- or 10-cent
returnable charge. Automobile batteries are treated similarly in some states.
Why not used motor oil or paint cans? It will take some creativity to figure out
how to reduce urban (and agricultural) pesticide use and minimize soil erosion
and runoff using such incentive methods, but it probably can be done. Indeed,
nonregulatory means for achieving environmental goals are at long last receiving
renewed and much merited attention. For reducing NPS, which requires lifestyle
changes that are notoriously difficult to accomplish, such economic incentives are
probably the only answer.
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SUMMARY EVALUATION: NONPOINT SOURCE

1. Problem. Dispersed pollution from everyday activities gets into storm water
through runoff, reducing water quality. This is a growing problem, especially as
point sources are brought under control. 65 percent of national waters fail to meet
water quality standards because of non-point source pollution. Similarly, 28
percent of the nation's assessed lakes, estuaries and coastal areas fail to meet
water quality standards because of urban runoff and storm sewer discharges.

2. Authority. The Federal Clean Water Act requires cities to treat stormwater
runoff before discharging as a point source. States must develop NPS plans.
TWC requires cities to develop plans. Little authority over specific activities
generating NPS: localities permit septic tanks properly constructed; urban
pesticide use unregulated; agricultural land use (soil erosion) and pesticide use
largely unregulated; construction sites permitted for other purposes by localities.
Best management practices (BMPs) have been developed for cities treating
stormwater, for farmers, and for other entities to help them control runoff.

3. Capacity. Low, because reducing NPS requires working with thousands of
individuals. TWC has a NPS program.

4. Policy. Incentives and technical assistance to farmers to improve practices
through agricultural agencies. TWC committed to reduction within available
authority. Localities generally not yet coming to terms with their responsibilities.

5. Technical and environmental results. Extent of problem not clearly defined.
No baseline data for measuring improvement or worsening, although
presumably NPS rises with increase in impervious cover within watersheds.

6. Barriers and problems.
Multiple agencies and governments, each focusing only on one aspect (such as
agricultural erosion).
Complexity of problem: different crops and soil types have different best
management practices.
Dispersed nature of the problem. Difficulty of getting people to change individual
behavior.

7. Recommendations.
a. Encourage city use of SRF for NPS reduction—presently allowed but unused.
Allow use of SRF at TWDB to make NPS loans to counties for further loan to
individual farmers, other entities.
b. Develop means for using the market to encourage individuals to reduce NPS
analogous to refundable deposits on bottles and auto batteries.
c. Develop ad campaigns based on cost: "Every time you dump used oil into the
storm sewer, your taxes rise 3 cents." "Every time it rains, you lose one ton of
topsoil, which has to be replaced by $500 worth of fertilizer."
d. Legislature should require cities and counties to include runoff controls and
waste disposal restrictions in construction permits.
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CHAPTER FIVE
SPILLS/DUMPING

The widespread destruction of habitat that resulted from the Exxon Valdez oil
spill galvanized public demand for responsible handling of marine transported oil
and hazardous materials. Public officials have responded with a flurry of new
contingency planning, creating a complex framework for spill prevention and
response implications of which are not yet clear. Policymakers at all levels of
government are revising existing contingency plans, while state legislators are
enacting stringent new laws in an attempt to protect their inland and coastal
waters. Few of the laws or plans even consider the small spills which continue at
the rate of two per day in the bay.

This chapter evaluates the very separate regulatory frameworks for spills and
dumping. The two have in common that prevention would be far preferable to any
regulations concerning cleanup; at the same time, incentives for prevention are
low or even counterproductive, as when properly disposing of wastes costs more
than dumping them in the water. Thus spills and dumping are added to our
growing list of environmental problems that are dispersed in nature and require
changes in individuals' habits.

SPILLS

In Galveston Bay, oil refining and petrochemical industries comprising a
substantial portion of the local economy compete with some of the nation's most
valuable habitats and breeding grounds for migratory birds, fish, and shellfish.
Not surprisingly, small spills of toxics, oil, fuel, and other pollutants are a
common occurrence in the bay. The Galveston Coast Guard office, which keeps
an updated spills log, receives on average two reported spills a day. The large
majority of these spills are recorded as non-violations requiring no clean up
action. However, heavy vessel traffic to and from onshore facilities, and frequent
transfer and lightering activities put Galveston Bay in the high risk category for
catastrophic spills as well.

Because crude oil and petroleum products account for the vast majority of Texas
waterborne commerce, the bay area is particularly susceptible to oil spills.
Waterborne commerce statistics issued by the Corps of Engineers (Corps) showed
an increase in crude petroleum transport at the Port of Houston from 28.2 million
tons in 1988 to 30.3 million tons for 1989. When the North American Free Trade
Agreement becomes effective, traffic is expected to increase even more. The
Houston Coast Guard recorded 273,450 gallons of oil spilled into the channel area
in 1989.

The ecological consequences of oil spills vary according to whether the oil ends up
on the surface, in the water column, or at the bottom of the bay. Oil remaining on
the surface affects birds which swim through it as well as floating eggs and
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larvae of marine fish. The specific effect on these organisms depends on many
factors, including dosage and duration of oil exposure and season. Wind, waves
and tides can act as benevolent forces that help contain slicks (this has fortunately
been the case in two recent major oil spills in Galveston Bay), but these same
forces can just as easily work against cleanup activities. Oil suspended below the
surface affects fish and marine mammals, and often clings to floating particles
such as algae and other vegetation. These particles are then ingested by both
birds and fish. Oil that sinks will affect a number of species of bottom-dwelling
fish, as well as crustaceans and shellfish such as crabs, shrimp, and oysters that
account for over 90 percent of the bay fishing industry. Oil that penetrates bottom
sediments may persist there for years.

The regulatory framework for spills focuses on developing response plans and
preparing for emergency response; prevention is emphasized only in federal
requirements for stronger ship hulls. Implementation of new spill regulations
has been very slow in coming because of the complexities involved in coordinating
all of these new plans. A response to a major spill can involve literally hundreds
of government officials and private sector individuals, all of whom are authorized
by federal and state laws to play specific roles. Completion of ongoing revisions to
the National Contingency Plan (NCP) should alleviate some of the confusion and
accelerate the promulgation of rules and regulations. Cooperative solutions
sought by private industry that include large capital outlays for cleanup
equipment should also improve future spill response mechanisms. In Texas, as
elsewhere, the challenge for spill policy is to maximize spill prevention without
causing undue burden to taxpayers, and minimize the environmental damage
from accidental spills without crippling the industries that must pay for
prevention, containment and cleanup. Prevention will be helped by licensing
pilots and unlimited liability required under the 1990 Oil Pollution Act.

REGULATORY FRAMEWORK

Institutional response to spills is primarily governed by federal law as expressed
in applicable contingency plans. CERCLA and the Clean Water Act (CWA) have
resulted in three levels of federal contingency plans: the National Contingency
Plan (NCP); the Regional Contingency Plan (RCP) covering several states; and the
On-Site Coordinator Contingency Plan (OSCCP) covering the jurisdictional
boundaries of the OSCs. Galveston Bay has two OSC plans, one for the upper part
of the bay and one for the lower. Recent amendments to CERCLA and to the
Clean Water Act are responsible for ongoing revisions to current federal plans.
The Oil Pollution Act of 1990 (OPA) mandates revision of the NCP and all related
plans. In addition, OPA created a fourth layer of federal planning called the
Area Contingency Plan (ACP) that will be drafted by newly formed Port Area
Committees. Distinctive elements in each plan are described below.

The National Contingency Plan. The National Oil and Hazardous Substances
Pollution Contingency Plan (NCP) was developed to comply with requirements in
both CERCLA and the CWA. Executive Order 12316 assigns EPA responsibility to
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write, publish and revise the NCP. The NCP is significant in that it provides a
framework for all other contingency planning. Revisions to the NCP in
compliance with OPA will place more of the burden for spill prevention and
response on the shoulders of the chemical, oil, and shipping industries. OPA is
designed to be a comprehensive prevention, response, liability, and compensation
plan for dealing with vessel and facility discharge of oil or hazardous substances.
Full implementation of OPA will affect contingency planning at all levels as well
as regulations stemming from new state laws. The basic tenets of OPA include a
requirement for tankers and onshore facilities to develop oil spill response plans,
a double-hull requirement for tankers, and provisions for the establishment of
Port Area Committees to be staffed by an amalgam of local, state, and federal
representatives. The ACP will be implemented in conjunction with the NCP and
should be adequate to remove a worst case discharge.

The Regional Contingency Plan. Contingency plans must also be prepared for
each standard federal region. The Region VI Plan covers Texas, Arkansas,
Louisiana, New Mexico, and Oklahoma. The RCP provides for division and
specification of responsibilities among federal, state, and local governments, and
assigns roles to the private sector. It encourages preplanning for response by
other levels of government and includes information on all useful facilities and
resources in the region. RCPs are expected to follow the format of the NCP and to
coordinate with state, OSC, and Title III local emergency response plans.

The RCP is written by the Regional Response Team (RRT). The RRT plays a
crucial role in spill response planning because, to date, it is the only mechanism
which brings together all levels of government for the purpose of coordinating
response activities. The RRT also provides advice during actual response, and
exercises sole decision making power on certain issues such as the use of
dispersants, chemical agents, burning agents, and bioremediation agents. Its
members come from federal, state, and local governments, and each member
enjoys equal voting power. EPA and USCG representatives act as co-chairmen
except when the RRT is responding to a spill, in which case there is only one
acting chairman based on whether the spill is inland or coastal.

The RRT meets semi-annually to review response actions carried out during the
preceding period and consider changes in regional and local contingency plans.
The team reports on their activities to the National Response Team twice a year,
focusing especially on their efforts to improve state and local coordination.

The On Site Coordinator Contingency Plan. The OSC is responsible for developing
federal contingency plans for the local area under his/her jurisdiction. Federal
law encourages that this be done in cooperation with designated local
representatives. The USCG provides OSCs for oil discharges and for the
immediate removal of hazardous substances in the coastal zone, while the EPA
provides OSCs for the inland zone. The OSC area of responsibility should be
clearly indicated in the RCP. The OSC contingency plan should identify all
probable locations of discharges of releases, the available resources for
responding to spill incidents, waste disposal methods, and a local structure for
responding to discharges or releases. Size classes of discharges act as a guide to
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the OSC in activating the plan. For oil, a minor spill is less than 1,000 gallons
inland or less than 10,000 gallons coastal; a medium discharge is 1,000-10,000
gallons inland or 10,000-100,000 gallons coastal; a major spill is more than 10,000
gallons inland and more than 100,000 gallons coastal.

The State Role

The governor of each state has the authority to designate a state office to represent
the state on the appropriate RRT. In Texas there are two representatives to the
RRT: The Texas Water Commission (TWO acts as the voting member for inland
spills and all hazardous substance spills, while the General Land Office (GLO)
takes the lead on marine borne oil spills. Federal law also authorizes the
governor to designate an agency to direct state-led response operations, and
coordinate communication with other state agencies. The Texas Water Code
assigns this position to TWC; however, GLO has submitted a formal request to the
governor's office to replace TWC in this lead role.

Federal laws encourage state participation and authorize states to develop their
own contingency plans. Within the guidelines of the NCP, states are encouraged
to develop laws which compel responsible parties to undertake cleanup, or to
themselves undertake cleanup. In many cases, state-led cleanup activities are
eligible for reimbursement from federal funds.

Texas law divides containment and cleanup activities among three agencies:
TWC, GLO, and the Railroad Commission (RRC). Each has its own contingency
plan, its own regulatory domain, its own notification procedures, its own civil and
criminal penalties, its own enforcement mechanisms, and its own emergency
spill response division. TWC and GLO have spill cleanup equipment.

TWC is the agency responsible for responding to all hazardous substance spills
and to freshwater and inland spills of any nature and as such is responsible for
implementing all Superfund activities under CERCLA and SARA. Tests for
determining whether a spill substance is hazardous include ignitability,
corrosivity, reactivity, or if the spill wastes are named as hazardous under federal
regulations. Rules governing spills in the Texas Water Code provide only general
guidance concerning cleanup standards. TWC policy requires that the
responsible party return the site to pre-spill conditions or to background levels for
the spilled substance. When this is not practical, health-based cleanup standards
will be considered. If adopted, proposed revisions will allow TWC several optional
cleanup schemes. These will most likely include: removal of all contamination;
removal or decontamination to established health-based standards and or to levels
considered safe through risk assessment; and removal or decontamination
through engineering or institutional controls. Bioremediation is another option,
which has been accepted by the agencies as a viable cleanup technology in
particular cases. The Region 6 Bioremediation Spill Response Plan was drafted
by state and federal agencies to provide guidance as to appropriate circumstances
and methods for use of this new cleanup technique. Generally, the determination
that a spill site within TWC jurisdiction is clean is made by local authorities
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and/or a TWC field representative with guidance from TWC Emergency Response
staff.

Oil Spill Prevention and Response Act (OSPRA) Until 1991, TWC was responsible
for all spill activities in Texas with the exception of certain pipeline spills under
Texas Railroad Commission jurisdiction. New legislation passed in 1991
significantly altered this framework by transferring jurisdiction over coastal oil
spills to GLO. Specifically, GLO jurisdiction under OSPRA extends to any site
where an unauthorized discharge of oil, not abated or contained, could enter
coastal waters within 12 hours. OSPRA allows Texas to establish regulatory
requirements that differ from federal requirements if there is a substantial state
interest to protect. OSPRA's basic tenets are discussed below:

Notification and Response. OSPRA requires all spills, no matter how small, to be
reported to the state. It also provides for strategically positioned state on-scene
command posts that will serve as a single point of communication and
coordination for state oversight and coordination and response actions. The State
On Site Coordinator (SOSC) for the Galveston Bay area is located in League City.
This same office will carry out enforcement activities under the prevention aspect
of OSPRA.

Facilities and Vessels. Coastal facilities handling oil must obtain a discharge
prevention and response certificate from GLO. These facilities are classified
according to oil storage and transfer capacity as either exempt, small, or major.
GLO is currently receiving applications for certification from small and major
facilities, and expects to complete processing of these applications by January
1993. Applications require detailed information from the facility including a list
of all past spills, detailed response plans, and proof of financial responsibility. A
regulated facility may not handle oil after January 1, 1993 without a discharge
prevention and response certificate issued by GLO.

In addition, OSPRA requires written contingency plans for tankers, barges,
lightering operations, and onshore oil and chemical facilities. Unlike OPA,
which requires vessel contingency plans from cargo-carrying tankers only,
OSPRA requirements apply to any vessel with a capacity to carry or contain 10,000
U.S. gallons or more of oil (including fuel). The teeth of OSPRA and its resulting
contingency plan (still in draft form) will be regulating facilities and vessels.
Enforcement will include audits, drills, inspections, and denial of entry into port
for non-complying vessels.

Funding and Liability. In the past, state funding available for spill response has
been subject to a $5 million cap. The effects of this low cap have been partially
offset by a mechanism that reimburses some state cleanup activities through
federal funds. OSPRA creates a state fund (the Coastal Protection Fund) that will
allow GLO to take a more proactive role in oil spill prevention and response. The
fund has a $50 million cap that will be initially supplied and replenished as
needed by a 2 cent barrel tax on oil. When the initial fund reaches $25 million,
this fee will cease until the fund drops below $14-million, but it allows the fund to
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rise to $50-million through collection of penalties and reimbursements for spill
cleanups.

The Coastal Protection Fund will be used to establish the SOSC offices, clean up
spills if a responsible party cannot be identified, purchase equipment, and
conduct post-spill damage assessment studies. Other funding for meeting the
state's obligations under OSPRA will come from fines and penalties. Spillers can
be fined 3 times the cleanup cost if they do not respond appropriately. OSPRA has
no thresholds for imposing fines. Unlike TWC or federal agencies operating
under OPA, GLO plans to impose fines for any oil spill no matter how small.

Both OPA and OSPRA require proof of financial responsibility, onboard cleanup
equipment, and an onboard designated spills coordinator. However, these
requirements apply to fewer vessels under OPA than under OSPRA. OPA applies
only to tankers, not to barges. OSPRA applies to any vessel (including barges) that
can carry 10,000 gallons of cargo and/or fuel. Federal law allows states to
implement laws and regulations that exceed the stringency of federal laws.
However, Texas has chosen to model OSPRA implementation after OPA
implementation. This unfortunate because the proposed "Vessel Rules" drafted
by the Coast Guard to implement OPA are weak and many observers think they
have watered down the intent of OPA. These rules have yet to be approved, and
there is an opportunity to have them rewritten.

Discharge Cleanup Organizations. OSPRA requires appropriate geographic
distribution of industry discharge cleanup organizations in the coastal area for
the purpose of insuring sufficient and timely response capability. Industry
organizations must be certified by GLO in order to be listed on a vessel or facility
discharge response plan. Volunteer cleanup organizations in Texas are certified
and regulated by the Texas Parks and Wildlife Department (TPWD) since past
contingency plans have limited them to handling wildlife rehabilitation. New
contingency plans are likely to broaden the potential for volunteer intervention
because of the so-called "good Samaritan" clauses in OPA and OSPRA that
authorize private parties to aid in cleanup without being subject to liability except
in cases of gross negligence. This clause will play a crucial role in allowing
Galveston Bay to benefit from the expensive high-tech equipment and technical
knowledge of industry cooperatives.

The Railroad Commission. The Railroad Commission regulates small coastal
discharges, pipeline discharges, and discharges related to oil and gas
exploration. Paragraph 3.8 of the Texas Natural Resources Code gives the RRC
responsibility for clean up of any crude oil spill under 240 gallons originating
from a pipeline or from an offshore rig. Any refined product spill (hazardous
substance) remains under the jurisdiction of TWC, and GLO assumes
responsibility for crude oil spills in excess of 240 gallons. The RRC relies on
private contractors for its clean up operations because it does not have any
dedicated resources for spill clean up. The RRC currently has no contingency
plans for responding to waste spills associated with exploration and production
(such as produced water).
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The Local Role

In general, federal laws regarding local participation in spill prevention and
response are very vague and relegate these governments to technical and
logistical support roles. SARA Title III establishes Local Emergency Planning
Committees (LEPCs) and requires them to prepare an emergency response plan
to be reviewed at least once a year. These plans include such items as
identification of facilities subject to Title III emergency planning requirements
and routes to and from these facilities; procedures to be followed by facility owners
and operators and emergency response personnel in the event of a release;
designation of a community emergency coordinator and facility emergency
coordinator; and communication procedures and evacuation plans.

Local governments may participate in RRT activities if provided for by state law.
However, under OPA regulations, local government officials will definitely be
represented on the new Port Area Committees. In addition, OSPRA calls for local
participation in the formulation and implementation of the statewide contingency
plan for oil spills. One regional committee for Galveston Bay will provide a forum
for citizen input. This provision was added to OSPRA only after local
organizations protested loudly when it did not show up in the state law's first
version. Community meetings hosted by the Galveston Bay Foundation (GBF) and
regional lobbyists played an influential role in getting this language included.
GBF and others wanted to ensure that a top-down state plan was not going to be
imposed upon the bay communities. In the future, GBF plans to use its shoreline
mapping project to help organize government spill response activities at the local
level.

The Private Sector Role

Large spills in the bay are costly to industry as well as to the environment.
Closures in the bay's navigable waters add to the expense of clean up and
penalties. During the Apex spill in 1990, the Houston Ship Channel's closure cost
the shipping industry nearly $1 million a day. When the channel reopened, 40
vessels were waiting to get into the Houston Port and 10 were waiting to leave
according to the Coast Guard. The delays were estimated to cost $10,000 to $20,000
each day for each vessel.

Industries affected by spill regulations include the oil, shipping, chemical, and
fishing industries. A party causing a spill is subject to four potential types of
liability. First, the responsible party must pay the cost of cleanup. Second, that
party is subject to the imposition of civil and/or criminal penalties. Third, the
party is required to compensate the public for damage to natural resources.
Fourth, parties may be liable to private persons for injury to persons or property.
Both OPA and OSPRA require proof of financial responsibility and a certified
contingency plan from oil and chemical companies and their cargo transporters
for responding to a "worst case" spill. These vessels are also required to carry
clean up equipment and have a designated spills coordinator on board.



New legislation has redefined "worst case" spill to mean the loss of a tanker's
entire cargo. As a result, the private sector has been forced to increase its
response capability 10 to 15-fold. Protection and Indemnity Clubs and Industry
Cooperatives spread the risk of liability for these companies as well as the cost of
developing a capability to respond. They also assist members in getting their
contingency plans approved. While these clubs primarily provide clean up
services to members, they are also prepared to respond to non-member large
spills if called upon by the OSC.

The Marine Spill Response Corporation (MRSC) and Clean Channel are the two
Industry Cooperatives in the bay area that are working to contain the high cost of
spills and minimize their occurrence. The MRSC is a nonprofit group directed by
a retired Coast Guard admiral and funded by major oil, pipeline, and shipping
companies. It plans to spend nearly $1 billion by 1996 to enhance the inventory of
spill fighting equipment along U.S. coastlines. The equipment will be used to
battle only the nation's biggest oil spills. $400 million will be spent on capital
equipment and $35 million on research and development. The group also plans to
build 16 offshore cleanup vessels.

The Clean Channel initiative is an industry cooperative for responding to large oil
spills of 10,000 gallons or more in Galveston Bay and its tributaries including the
Houston Ship Channel and the Gulf Intracoastal Waterway. Like MRSC, Clean
Channel will operate on a nonprofit basis, and will respond to member
companies' oil spills and certain chemical spills. There are fifteen member
companies, each of which operates in the HSC. Foreign vessels are eligible for
non-voting, non-member subscriptions. The cooperative only recently broadened
its membership for response to the entire bay and plans to respond to spills from
docks as well as facilities and vessels. Clean Channel has two barges in the bay
area: one operations barge in Barbour's Cut, and one skimmer barge in
Galveston. A second skimmer barge will be stationed at Barbour's Cut in
February 1993. When a call comes in, crew must be at the equipment site within
two hours. Clean Channel has thus far spent $700,000 on equipment.

Implementation

When a vessel-related marine disaster occurs on navigable waters of the U.S. and
substantially threatens public health or welfare because of an actual or potential
discharge of oil or hazardous substances, the CWA and Executive Order 11735
authorize EPA and the Coast Guard to coordinate and direct all public and private
abatement efforts, and to remove and, if necessary, destroy the vessel. EPA and
the Coast Guard must operate within their respective designated OSC zones. The
federal OSC by law acts as the principal overseer of all cleanup operations
whether they are carried out by the responsible party, the state, or the federal
government. Spill operations are usually carried out by industry experts that
contract with the responsible party. State and federal government become
involved only if the problem escalates beyond the capacity of the responsible
party's contractors. On a more routine basis, state and federal officials coordinate
to contain and clean up so-called "mystery spills."
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When a spill occurs, the following actions should ensue: First, the party
responsible for a spill is required to notify the National Response Center operated
by the Coast Guard and the State OSC immediately. When the National Center is
notified, lead responsibility for the spill is immediately assumed by the Coast
Guard or EPA, depending on the location and type of emergency. The first official
from an agency with responsibility under the RCP arriving at the site coordinates
activities until the OSC arrives.

In directing response operations, the OSC coordinates his/her efforts with other
appropriate federal, state, local, and private response agencies. The OSC consults
regularly with the RRT in carrying out the plan and keeps the team informed of
activities. In some cases, the federal OSC has preapproval from the RRT to take
certain actions should the situation escalate. The RRT may be activated when a
discharge or release exceeds the response capability of the OSC or crosses
regional boundaries, or when it poses a substantial threat to the public health, the
environment or to regionally significant amounts of property. When activated,
members meet at the call of the chairman and assist and advise the OSC, request
other federal or state or local governments or private agencies to provide response
resources under their existing authorities (such as requesting the use of local
equipment, personnel, technical advice), and help the OSC prepare information
releases for the public and for the National Response Team. For particularly
threatening spills, the OSC may be assisted by a national strike force team, and
an environmental response team.

As soon as possible, the OSC advises the appropriate state agency of reported
discharges and releases. The first state OSC arriving at the site will determine
whether or not state response is required by assessing the discharge and/or
ongoing clean up operations. In the event of a spill, OSPRA authorizes GLO to
coordinate all response actions until TWC can assume responsibility over the
cleanup.

The federal OSC determines when a cleanup is complete. He/she can do so
unilaterally, but usually does so in conjunction with the state OSC,'the spiller,
and in serious cases, the RRT. If natural resources are, or may be, degraded by
the discharge, the OSC shall ensure that state and federal trustees of affected
natural resources are notified so that they may take appropriate actions.

Analysis of Implementation. In 1990, two major oil spills (the Apex and the Mega
Borg) threatened Galveston Bay with serious environmental damage. The June
1990 explosion and fire aboard the Mega Borg tanker dumped 4 million barrels of
crude 57 miles off the coast of Galveston. In August 1990, the Apex spill (named
after the barge that discharged 700,000 gallons of crude into the bay) occurred
inside the Houston Ship Channel when the tanker Shinoussa failed to maneuver
around the barge and rammed it, breaking it in two. The incidents helped make
Texas the nation's oil spill leader in 1990 (5.43 of 13.4 million gallons spilled
nationwide) and brought to light many of the weaknesses in implementing the
current regional and state contingency plans. These weaknesses include over-
politicization, lack of inter-governmental coordination, and lack of follow-up spill
management evaluation.
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Critics cited bureaucratic delays in regional response mechanisms that slowed
the federalization process and prevented early containment of the spill. In the
critical early stages of the Apex spill, on-site authorities attempted but were
unable to contact several of the RRT members. The RRT did not meet until four
days after the accident. By the time the cleanup was federalized, the spill was so
large that equipment had to be brought in from regional headquarters in
Louisiana. Bioremediation measures took another several days to approve and
activate. Finally, nearly two years after the incident, there is still no official
damage assessment or management evaluation report available on the Apex
spill. The Department of Transportation has, however, published an accident
report.

Reaction to a recent incident in Kemah highlights another policy coordination
problem in the bay area, i.e. it is the only large bay system in the U.S. that is
divided between two Coast Guard authorities (Houston and Galveston). When a
sizable "mystery spill" was discovered in Kemah recently, the Coast Guard is
reported to have waffled on whose zone the spill was in and delayed cleanup.
Exercising its new authority under OSPRA, GLO cleaned up the spill. In the
past, there has been resistance to the idea of merging the two Coast Guard
authorities because of internal political pressure and lobbying from pilots who
fear losing their clout in the event their Port Authority is absorbed. However,
recently drafted plans for merging the two ports have been approved at CG
headquarters, and await Congressional approval and funding. The new CG
authority will be neither in Houston or Galveston, and is likely to be centrally
located in an area such as Clear Lake. A single authority should greatly facilitate
spill response.

In addition, Galveston Bay will benefit in the future from a bay-wide coordinated
contingency plan. The Area Contingency Plan (ACP) that will be written by the
members of the still-evolving Area Committees will be a good barometer for
gauging the willingness for intergovernmental cooperation as well as cooperation
with the private sector and public citizen groups. The Coast Guard is working to
establish a single unified Houston/Galveston Area Committee to replace the two
separate committees and is attempting to make the ACP a collaborative effort
among industry, environmental groups, and government entities. At a
minimum, membership of the two ACPs will overlap. Local citizen organizations
are working hard to ensure one plan for the bay. They have succeeded in getting
the state to set up regional committees comprised largely of local representatives,
some of whom will also sit on the Area Committee(s).
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SPILL RISK FACTORS IN GALVESTON BAY

The Houston

Local, national, and international traffic in the Houston Ship Channel continues
to grow unabated. Total Port of Houston traffic alone increased from 124.8 to 125.5
million tons in 1989 and Texas City is the nation's 12th largest port with 41.2
million tons (U.S. Army Corps of Engineers. July 8, 1991, p. 1). Commerce in
Texas coast jetty channels showed a 15 percent increase in 1989 to 293 million
tons, led by the Galveston jetties that serve the ports of Galveston, Texas City and
Houston. Table 5-1 shows the increase in shipping throughout the Galveston Bay
area. Since foreign oil enters the country mostly by tanker, the trend toward
increasing imports only increases the odds of new spills.

Potential tanker problems include explosion and fire, as well as collision with
other vessels, offshore rigs, docks, or pipelines due to mechanical failure, drift or
negligence. Pilots consider the Houston Ship Channel among the hardest in the
U.S. to navigate, primarily because of traffic density and the channel's narrow
width. At its widest and deepest points, the HSC is only 400 feet and 40 feet
respectively. Ships passing through the channel average 100 feet in width and
must travel around heavy barge and tow traffic near the shore. With docked ships
lining the channel's banks, ships are forced to pass each other in dangerous
maneuvers which sometimes leave only a 50 to 100 foot margin between ships. In
addition, vessels frequently travel at full speed through the channel. The DOT
report on the Apex spill affirmed that the ship channel is not wide enough for
large vessels to meet or overtake safely without special precautions, and
recommended that the Coast Guard study ways to improve navigation.

The Dredging Dilemma. The dangers posed by heavy traffic in the HSC is at the
heart of current controversy over proposed widening and deepening of the
channel. Houston voters have approved a $130 million bond measure to finance
the local share of a $319 million project to widen the channel to 530 feet and deepen
it to 45 feet. Proponents cite improved traffic safety along with economic gains as
the primary advantages of further dredging. Opponents express skepticism over
possible advantages . They claim that deepening and widening the channel will
not improve traffic safety because it will only increase traffic and allow for wider
ships with heavier loads. Thus, while a wider and deeper channel may decrease
routine spills due to lightering (a process whereby large ships unable to navigate
the channel transfer cargo to smaller ships at the mouth of the channel) it may
increase the danger of catastrophic spills due to collision since tankers and
barges will still be required to pass in close proximity to each other. Opponents
also fear that dangerous toxics will be dredged up along with the bay bottom and
released into the waters. This would not only contaminate state lands but
adversely impact sport and commercial fishing industries. Dredging could also
upset the salinity balance and endanger marine life because a deeper channel
allows more salt water to enter on a lower level.
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Table 5-1
Shipping to Galveston Bay Ports

(millions of tons)

Port
Houston Ship Channel

Texas City Channel

Galveston Harbor
Galveston Channel

Chocolate Bayou

Category
Total
Foreign
Domestic
Total
Foreign
Domestic
Total
Total
Foreign
Domestic
Total

1955
47
7

40
14

0.4
13.6

44
6
4
2

0.1

1960
57
10
47
15

0.5
14.5

50
6
5
1

0.2

1970
* 65

17
48
17

0.8
16.2

49
3
2
1

2.5

1980
109
54
55
26
12
14

102
10
7
3

2.9

1988
125
65
60
43
23
20

120
12
9
3

3.5
Minor Ports (000 tons)
Double Bayou
Anahuac Channel
Cedar Bayou
Clear Creek
Dickinson Bayou
Trinity R. Channel

Total
Total
Total
Total
Total
Total

67
512
532
44

425
497

58
1072
228
136
432
965

6
480
487
397
457
355

48
271
329
21
19

230

3
3

275
NA
722

4
Source: Army Corps of Engineers, cited in Environmental Institute, A Socioeconomic
Characterization of the Galveston Bay System, Clear Lake, August 1991, p. 5-3.

For these reasons, the Corps of Engineers has delayed seeking authorization to
deepen and widen the HSC until 1994, pending completion of an environmental
impact study. Some environmentalists advocate an offshore port instead of an
"improved" channel. An offshore oil terminal allows supertankers to unload
directly into a pipeline thereby minimizing both lightering and collision risks.
Such terminals are reported to have unloaded about 1 million barrels of crude oil
daily without a major spill in nine years.

Communications. Communications in the HSC is a problem for two reasons.
The first is that pilots and shipmasters are not required to seek navigational
guidance from the Coast Guard's Vessel Traffic Service (VTS). The VTS system
is similar to air-traffic control systems in that it relies on radar screens and video
displays to survey the channel. Port authorities can then relay messages to ships
seeking guidance. Because VTS use is voluntary, vessels are free to proceed
through the channel at maximum speed with no navigational guidance, even
when passing other vessels.

Mandatory use of VTS (as well as adherence to VTS advice) for all channel-going
traffic should be explored. (OPA makes VTS use mandatory only for certain
waterways, such as Prince Edward Sound, and then only because environmental
groups lobbied to have these special provisions added to OPA.) In its Accident
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Report, DOT found irresponsible navigation and failure to reduce speed to be the
cause of the Apex accident. The tanker pilot who failed to reduce the vessel's
speed was, however, under no legal obligation to do otherwise. Nor did the pilot
seek guidance from VTS, even though the DOT report found that a significant
reduction in speed would have been advisable. The DOT report also found that
both tankship pilots involved in the accident did little or no planning to determine
how they would pass each other in the presence of the Apex barge. Had VTS use
been mandatory, the Apex spill may never have occurred. Signs at the mouth of
channel with speed limits and international traffic symbols may also help prevent
reckless behavior and accidents.

The second problem is that the channel's VTS has a five-mile "dead zone"
between the Bayport Channel and Redfish Island that is not covered by cameras
or radar. Although the HSC VTS has 8 radar and camera surveillance points
along the channel, there is a zone at the southernmost surveillance point
(Morgan's Point) where the quality of the surveillance is dependent upon the
weather. This will cease to be a problem when a new radar is installed to
compensate for poor camera visibility during inclement weather. The CG also
plans to elevate the camera at this site an additional 40 feet for better visibility as
well as increase the power of the lens. In addition, three new camera sites are
planned along the channel.

Pilots. All commercial carriers (including foreign vessels) operating in other
than high seas must have a pilot aboard when underway. Ship masters entering
the HSC rely on pilots to guide them through the 53 mile long channel. As a ship
leaves port in the HSC, one of the 57 pilots in Houston will board it and guide it
into the open sea. This is usually a five to six hour trip. The pilot then boards a
waiting boat that returns him to port. The procedure is reversed for incoming
ships.

Pilots are independent contractors and are licensed by state and federal
government. Those licensed by the Coast Guard are required for vessels
operating between US ports. Pilots licensed by state authorities are required for
vessels operating between a foreign port and a US port. In Texas, the Governor
licenses pilots based on recommendations from the Board of Pilot Commissioners
for each district. Because each district has its own set of commissioners, there
has been no structured growth in the laws governing the licensing and operation
of pilots in Texas waterways. Each pilot group is treated somewhat differently
and each waterway has its own rules. Pilots in the HSC operate under a state
license and are therefore also required to hold a federal license. Formal training
is not a prerequisite to being licensed, but HSC pilots must have served two years
as a deputy pilot in the channel. Barge traffic under 10,000 gross tons and tow
boats are not required to have pilots aboard. In light of the Apex spill, pilot
requirements for barges and tows should be reconsidered.

Pipelines and Produced Water

Pipelines. Between 1980 and 1989, 3910 spills from land-based pipelines released
nearly 20 million gallons of petroleum into U.S. waters, and accounted for about

95



15 percent of all oil pollution during this period. Many were caused by the rupture
of the pipe due to corrosion, damage by an outside force, or the failure of a valve or
gasket.

Pipelines are a major form of transportation for oil, liquid gases, and other toxic
liquids within the state of Texas. Galveston Bay is home to extensive oil
exploration activity, numerous offshore rigs, and a maze of shoreline and
submerged distribution pipelines. Figure 5-1 illustrates the pipelines running
under the bay. In 1991, a 10 inch Amoco pipeline burst at High Island and
spewed more than 40,000 gallons of oil into the Gulf Intracoastal Waterway. The
pipeline broke while workers were transferring light crude oil to a barge at a High
Island terminal. Pipelines buried in shallow offshore waters can also be the site
of accidents with fishing boats and other vessels.

The state of Texas owns 95 percent of the Galveston Bay bottom, including
marshes and other wetlands below the mean high tide. Much of the royalty
payments from leasing this land (including pipeline leases) are dedicated to the
Permanent School Fund (PSF) which supports public school education. Royalties
from oil wells on state-owned tracts in the bay contributed $5.1 million to the PSF
in 1989. Lease sales contributed $5.25 million and rentals from existing leases
$1.09 million. From 1985 to 1990, lease income for pipelines amounted to $1.11
million. These large sums make any regulation regarding the leasing of state-
owned tracts a politically sensitive issue.

Anyone wanting to install a submerged pipeline in GB must obtain an easement
(i.e. lease a tract) from GLO and a pipeline permit from RRC. Yet once the
permits are granted, pipelines are for the most part self-monitored and
maintained by their owners and operators. This is primarily due to insufficient
enforcement staff. District office staff inspect oil and gas facilities, respond to
emergencies and complaints, monitor tests required under RRC rules and
permits, witness casing and plugging operations, and perform other duties as
needed. Although enforcement efforts are substantial, they do not suffice as a
deterrent to violations. The RRC does have a few personnel for pipeline safety
regulation, but staffing is generally inadequate and there is frequent turnover
because of the low pay. Field inspectors conduct lease inspections, but at current
staffing levels only 18 percent of the oil and gas leases in the state are inspected
year. Inspectors therefore focus on problem areas and sometimes conduct area-
wide inspection sweeps. In the Houston RRC Office (which oversees the entire
Galveston Bay area) five enforcement officers monitor 46,000 miles of pipeline.
(This figure does not account for interstate pipeline and other pipelines that are
exempt from statewide safety regulations.) In addition, the enforcement staff is
not adequately equipped to monitor submerged pipelines and must rely upon the
owners to comply.

Produced water. The American Petroleum Institute estimates that in stripper oil
wells (which comprise 70 percent of all wells in Texas), yield approximately nine
barrels of water for each barrel of oil. Once separated from the oil, this "produced
water" or "oilfield brine" is either deep-well injected or discharged to surface
waters. While 61 percent of produced water in Texas is disposed of through
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Figure 5-1
Submerged Pipelines in Galveston Bay

EXPLANATION

— Submerged Pipeline

------ Ship Channel

Source: General Land Office



injection wells, in coastal areas it is also disposed of in tidal waters. Produced
waters typically contain high levels of dissolved salt, and can contain trace metals
and hydrocarbons.

According to the Fish and Wildlife Service (FWS), the chronic exposure of
estuarine habitats to brine pollution is potentially more damaging than accidental
oil spills. High salinity kills emergent marsh plants, and areas where sodium
has accumulated in the sediment can take years to revegetate. Trace metals and
hydrocarbons can bind with sediments creating unsuitable habitat for bottom-
dwelling invertebrates. Discharges are most deadly for marshes and protected
shorelines with slow-moving waters that do not allow the brine to mix well. An
ongoing RRC study will determine the level and geographic distribution of
naturally occurring radioactive waste (NORM) in produced waters discharged
into coastal waters.

Recent estimates show that approximately 137,000 barrels per day of produced
water are being discharged into the Galveston Bay system from approximately 62
sources, much of it into bayous and shorelines. As already pointed out in Chapter
3 on point source pollution, the RRC regulates all activities related to brine
discharge and issues tidal disposal permits based on applicable surface water
quality standards and acceptable water/petroleum ratios (<25 ppm). Produced
water permits issued within the last three years have five-year terms, while
permits for discharges of gas plant effluent have no expiration dates. RRC permit
monitoring procedures include quarterly self-reports that must provide average
and maximum monthly discharge volumes. Permitting and monitoring
problems identified by FWS include: inaccurate estimates based on well potential
instead of actual flow, inconsistent self-reporting, inaccurate description and
marking of discharge locations, and insufficient consideration given to ecological
sensitivity.

Enforcement measures include pipeline severances and administrative penalties,
all of which are discretionary. Gas plant effluent requires no sampling, analysis
or monitoring. Legal enforcement cases are backlogged due to staff turnover and
a lack of experienced examiners.

In addition to state permitting, the EPA has drafted proposed rules for a general
permit for coastal brine discharge. The proposed rule prohibits discharges to
marshes, wetlands, swamps, bayous, or coastal bays from all wells, including
stripper wells. Cities may also enact ordinances relating to exploration and
production activities. Possibilities include waste management ordinances for
active drill sites within city limits.

The RRC has no contingency plan requirements for exploration and production
waste and does not require reporting of spills of produced waters or hazardous
substances. However, RRC is apparently drafting revisions to Rule 20 in this
regard, and developing formal standards and procedures for clean up of such
spills. There appears to be no specific statutory or regulatory requirements for
ensuring spill-proof, leak-proof production facility construction to prevent spills
and leaks other than the requirement that an operator must consider Rule 8 in
constructing production facilities. The same is true for inspection and
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maintenance of production facilities. Operators must maintain the integrity of
equipment at facilities. Rule 8 prohibits an operator from causing or allowing
pollution of surface or subsurface water in the state.

RRC should have a standing advisory group for evaluating the effectiveness of its
exploration and production waste management program. Good record on public
participation in rulemaking process but this is just the front end of the process,
need someone evaluating actual implementation and enforcement. Generally,
disposal well permits do not have expiration dates and waste analyses are not
required to be submitted prior to approval or as part of the permit procedure.

Technology and Equipment.

Texas is in need of a combined public/private sector spill response equipment
inventory. Federal and state authorities overseeing spill response in Texas are
lacking comprehensive information on existing equipment already in place. At
the federal level, Coast Guard officials are reluctant to purchase new equipment
because they fear they will needlessly duplicate equipment purchases by the
private sector and thereby violate congressional mandates to avoid government
waste. At the same time, the Coast Guard believes greater government
investment may be necessary to ensure an effective response to worst-case spills
in spite of proposed private sector investments of about $900 million in equipment,
facilities and trained personnel.

A statewide equipment inventory would also assist in maximizing new equipment
purchases planned for the near future. GLO will use the Coastal Protection Fund
(CPF) to purchase some new spill response equipment for the state. In selecting
equipment, GLO will attempt to be prepared to handle small spills and minimize
damage of large spills until private contractors with more sophisticated
equipment arrive at the spill site.

Spill response officials operate from a rotating list of private contractors who are
certified by state and federal authorities. However, not all contractors are
appropriate for all spills, and there is a certain amount of guesswork involved in
operating off the information provided on the rotating list. State officials are
working on a computerized, descriptive inventory of contractors so that they can
select knowledgeably. For this reason and other reasons, funds should be made
available for improved information systems. The annual equipment budget may
be one appropriate place for designating such funds.

State officials are also putting together a GIS system for spill response purposes.
It is largely funded by the state, but the EPA has contributed some money for
specific projects. It will inventory such things as equipment, people, where boat
ramps are, habitat, etc. Also the Galveston Bay Foundation, a public citizen's
group, is working on a shoreline inventory of the bay in cooperation with a
number of state and local agencies. The project involves mapping shoreline for
environmentally sensitive areas, seasonal wildlife, vegetation patterns, water
access for spill response and cleanup equipment, and other information that will
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provide a complete description of all resources necessary to accomplish shoreline
protection.

When completed, this system will allow implementors to be aware of what areas
need to be protected geographically and seasonally before a spill occurs.
Combined with the statewide GIS system (government officials should ensure
that the two are integrated), the shoreline inventory will greatly enhance the
state's capacity to activate an appropriate response as soon as a spill occurs.
Funding for information systems which assist in compiling post-spill damage
assessment reports and management evaluations is also in order. Such reports
are required by federal law to be conducted within sixty days following final clean
up of a spill, but officials are slow in initiating these reports and no mechanism
exists for disbursing money for the study. Without such reports, RRT response
activities are too much of an ad-hoc process.

EVALUATION

Of the 215 spills in the Houston Ship Channel in 1991, all but one were considered
minor because less than 10,000 gallons of oil were dumped. However, the
possibility for major spills increases with every annual increase in the amount of
ship traffic. Because of the drama of the large spills, most regulatory effort has
gone into controlling them, largely through a complex set of emergency response
plans. However, the cumulative effects of small spills, although poorly
understood, must also be harmful to the environment, and virtually no effort is
expended in minimizing their effects.

The most outstanding feature of spill regulation is its focus on response planning.
Indeed, the state considers a contingency plan for response to be a prevention
plan. We think that incentives for active prevention should be developed. The
effectiveness even of the kinds of planning now called for is limited, however, by
several factors, including the absence of good inventories of shoreline facilities
and features, of contractors' capabilities, and of available response equipment.
The existence of two Coast Guard authorities further complicates the likelihood of
rapid and effective response. Efforts should be made at the national level to
expedite the merger, and measures taken to ensure adequate funding. Finally,
environmental scientists should be more fully involved in cleanup, especially in
determining when cleanup is complete.

As in other areas we have examined, enforcement is limited by lack of both
resources and interest. The State Response Center in League City will monitor
vessels and facilities randomly and unannounced, but has only six staff people to
perform this function. Under OSPRA the state has the authority to board vessels
in the bay. OSPRA will monitor vessels with the help of the Coast Guard for both
boarding vessels and making sure they have a contingency plan on file. The state
fines a minimum of $500 for a spill of a barrel or less. Federal authorities also
have the authority to fine for any spill, no matter how small, but they usually do
not impose fines for small ones. These penalties should be enforced. We have
identified some methods for genuine prevention, including requiring pilots and
use of the Vessel Traffic Service (VTS) for all channel-going traffic, and installing
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VTS in the 5 miles of the Houston Ship Channel where it does not exist. Other
methods for increasing the crew's accountability for dangerous actions, such as
not reducing speed, would further increase safety and diminish the likelihood of
spills.

Keeping tabs on many vessels and facilities is a difficult and complex task. One
advantage of the planning approach that characterizes most spill response
regulation today, in addition to improving spill response itself, is that it heightens
everyone's awareness of the problem and calls attention to the need for spill
prevention. Its disadvantage is that it cannot be tested until a spill occurs; if it
fails, it will be too late. For this reason, additional attention should be paid to
prevention. Similarly, we cannot overemphasize the prevention of small spills.
Small spills sometimes occur at the same site or same facility on a regular basis.
While the cumulative effects of these daily spills is relatively unresearched, there
is evidence that they accumulate in marshland sediment and contribute to
wetlands loss by destroying marsh grasses.
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DUMPING AND MARINE DEBRIS

Waterborne trash such as cans, bottles, ropes, packing materials, plastic bags, or
medical waste are pollutants classified as marine debris. Rivers and oceans are
dumping grounds for marine debris that ends up trapped in the shallow, enclosed
waters of the bay. Such debris endangers wildlife with death from entanglement
(from fishing line, lost or discarded fishing nets, and six-pack rings) and
ingestion of bits of floating plastic (such as latex balloons and plastic pellets)
which are mistaken for jelly fish, plankton, or other familiar foods. Marine
debris also has economic costs because it jams propellers, clogs water intakes,
and fouls fishing nets. Moreover, debris on beaches and in recreational waters
adversely impacts tourism which has become the state's second most important
economic sector.

While debris has numerous origins including inland sources such as
manufacturing discharges and storm drain systems, most of it comes from off
shore and can be traced to merchant ships, passenger lines, military vessels,
commercial fishing boats, recreational boats, and oil and gas rigs. Nationwide,
approximately 500 metric tons of waste are produced each year by the maritime
industry, an indication that solutions should target shipping, fishing and
cruiseline industries and should emphasize public/private cooperative programs.
Marine debris from merchant shipping is primarily cargo packaging and
covering, but also includes plastic sheeting and strapping bands. Galley wastes
include kitchen trash, egg cartons, vegetable sacks, and jugs.

Because it is easily carried by wind and water, and is durable and abundant,
plastic is the most damaging type of marine debris. It is most typically found in
the marine environment in two forms: manufactured plastic products, and
plastic resin pellets/spherules used to mold plastic items. Seventy to ninety
percent of debris found on the Texas Gulf Coast shores is plastic. In addition, a
1990 study of floating debris in major U.S. harbors ranked the Houston Ship
Channel first in plastic pellet debris. Plastic pellets are among the least evident
debris discharged into the aquatic environment. It is thought that they
accumulate in the stomachs of wildlife, ultimately causing starvation. They can
also block the digestive system of these animals.

The study was conducted by EPA and TWC, who surveyed the HSC in February
1990 and again in September 1990. A large amount of debris was found in the
upper reaches of the HSC, especially in Buffalo Bayou. Most of the debris came
from stormwater discharges and consisted of plastic resin pellets, plastic pieces
and bags, styrofoam cups and fast-food containers, toys, bottles, jugs, and general
street litter. 113 different types of items were found, of which 62 percent were
common to both surveys. Table 5-2 displays the survey's primary findings.

Plastic debris comprised over 98 percent of all debris collected in Houston, of
which 98 percent was plastic pellets. These were more abundant in Houston
than in any other harbor surveyed. Over 700,000 pellets of various sizes, shapes,
and color were found in the five samples taken. One sample contained over
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200,000 tiny pellets. Not surprisingly, the study identified several pellet extruding
and processing plants along

Table 5-2
Most Common Items and their Ranking in Houston

(Highest 1, Lowest 10)

Item Houston Ranking
Part I Part II

Plastic Cap/lid pieces
Plastic filaments
plastic Miscellaneous plastic pieces
plastic Pellets/spherules
plastic cups, spoons, forks, straws
plastic Sheeting
Polystyrene beverage labels
Polystyrene Cups and bowls
Polystyrene Fast food containers
Polystyrene spheres
Polystyrene pieces smaller than a
baseball
Miscellaneous rubber pieces
Miscellaneous living organisms

9
4
2

1
*

7
5
6
8
*

3

4
10

8
4
2
1
5
7
7
6
8
5
3

4
9

Source: Harbor Studies Program, US Environmental Protection Agency, Office of
Water, EPA 842 R-92-001; April 1992, p. 6-25.

or near the HSC. The pellets are thought to enter the channel through
stormwater, and also when pellet shipping containers get punctured during
loading. Plastic powder (also used for plastic molds) was also found floating on
the water's surface and was collected in considerable amounts. Polystyrene was
the second largest item found. In contrast, Houston had the lowest percentage of
sewage related debris (less than 1 percent).

Laws and regulations regarding dumping are related to marine debris and not
specific to bay debris. Many of the laws to minimize marine debris were enacted
several years ago, and yet volunteer clean up crews continue to collect tons of
shoreline marine debris every year. It appears that the problem with marine
debris is not a lack of legislation. In fact, marine and bay debris is much like
nonpoint source pollution: it is created a little bit at a time by everyday human
activities. Minimizing it, therefore, requires many individuals to change their
habits and bear additional costs to improve the environment. Thus the most
effective forms of legislation will provide for incentives rather than for
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command-and-control regulation; for example, programs might provide an
incentive for domestic and foreign vessels using bay area ports to dispose of their
trash at the dock. Incentives to recycle and substitute degradable materials for
nondegradable ones are other important components of a revised marine debris
program.

Federal Legislation

The Marine Plastic Pollution Research and Control Act of 1987 is the U.S.
legislation that implements Annex V of the MARPOL international agreement
which bans dumping of plastics at sea and regulates the disposal of other solid
wastes. The Act prohibits the disposal of plastics into the marine environment
and requires ports to provide reception facilities for ship-generated plastic waste.
The Coast Guard enforces Annex V national regulations through routine
boarding of boats scheduled for entry into US ports. Violators may be fined up to
$50,000 and up to five years in prison. In addition to Annex V legislation, the Gulf
has been proposed as a "Special Area" by the International Maritime
Organization. "Special Area" status prohibits ships from dumping anything but
food wastes into he Gulf. Foreign vessels entering U.S. ports must dispose of their
food-related wastes (including wrappers, packaging, and containers) through
incineration. Ports must provide a means of transporting the waste to local
incinerators. Incineration companies normally provide boxes, and charge $25
per box for incineration. Use of all other vessel waste disposal facilities at U.S.
ports is voluntary.

Operation Clean Sweep is a state program which, in the spirit of Annex V
regulations, encourages all ports to provide facilities for debris collected by
commercial fishermen. This program is currently in the pilot project stages and
involves three Texas ports. Marinas on state-owned lands are also required to
provide garbage disposal facilities. In an attempt to curb debris from offshore oil
rigs, the General Land Office has also adopted rules prohibiting the dumping of
solid waste from platforms and vessels operating in state waters under state
permits.

Implementation

Federal and state activity in Texas is primarily organized around the Gulf of
Mexico Program and its Marine Debris Subcommittee, which is composed of
federal, state and local government, public interest organizations, citizens,
scientific experts, and private interest groups. The subcommittee has three goals:
to eliminate the illegal disposal and careless loss of waste; to eliminate existing
debris; and to increase pride and understanding in the Gulf. The subcommittee
has drafted an Action Plan for achieving these goals which focuses on objectives
that are significant and achievable. Several of the "action items" in the plan are
pertinent to the bay. These are discussed below:
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Marine Debris Monitoring System and Related Data Base: EPA, the Center for
Marine Conservation (CMC), NOAA, and the National Park Service are
developing a monthly sampling program for monitoring type, quantity, and
probable origin of marine debris. The Gulf of Mexico Program will be testing this
in all five Gulf states in FY 1993. The program could be used as a prototype for
developing a similar state model or even one that meets the specific data needs for
the bay area. Improving the means and frequency of reporting amounts and
types of marine debris will assist in monitoring the changing conditions of the
bay. Existing data gathered from shoreline and bay park clean up projects could
be used to develop a more sophisticated data base. Coast Guard data and port
disposal data could eventually be incorporated into the data base.

Freshwater Inflow. The Gulf of Mexico Program also has a Freshwater Inflow
Subcommittee. Their responsibilities include evaluation and analysis of select
rivers as sources of marine debris. The San Jacinto and Trinity Rivers should be
included in this program if they are not already. In addition, the EPA visited
several pellet manufacturing plants in the watersheds draining into the Gulf and
is developing recommendations for controlling pellet loss based on storm water
permits.

Bay Ports. Because the channels in the bay area are among the most heavily
traveled in the nation, they should be fully utilized for enforcing regulations
regarding vessel waste and for providing incentive programs for proper waste
disposal. Indeed, the U.S. regulations stemming from MARPOL Annex V rely on
ports as trash collection sites. Yet, many port facilities are ill equipped to handle
waste from ships. In the event that adequate facilities do exist, the expense of
using them often acts as a deterrent to proper disposal. The Coast Guard
conducted a survey of U.S. ports which concluded that trash reception facilities
are available and adequate at all major ports visited, but services are often
expensive and infrequently used.

These findings indicate that it would be worthwhile to document the costs of
offloading trash in the bay area ports as well as the actual number of ships that
offload trash. The Texas GLO has contracted with the Texas and Louisiana
Seagrant offices to conduct a survey of Gulf of Mexico ports, terminal operators,
and waste management operators to see how Annex V is being implemented.
This survey will provide the means for a comparative study of trash disposal
programs at Texas ports with an emphasis on user-friendly, cost-effective trash
facilities. The Gulf of Mexico Program is adding to this by surveying vessel
owner/operators. Funding could also be provided for the distribution of MARPOL
Annex V educational posters and stickers that have been translated into foreign
languages.

As more and more vessel trash is offloaded at port facilities, community planners
will have to develop alternatives for handling the additional volume and nature of
wastes that will be arriving in coastal cities. Existing regulations do not consider
the impacts which may result from a sudden surge of garbage. Many coastal
cities do not have adequate landfill capacity to handle the waste generated by their
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own communities, let alone the ship wastes that are likely to generate over the
next decade.

The Fishing Industry. The fishing industry dumps huge amounts of plastic each
year including packaging, plastic nets lines and buoys. Plastic sheeting gets
entangled in fishing nets. Trawling nets get snagged and torn on oil drums and
other heavy objects. While new technology (such as biodegradable synthetic nets
and fishing line) will play a role in reducing plastics in the ocean, recycling
should be emphasized in the fishing industry. At present, Texas only encourages
recycling, whereas Louisiana requires it. A study of recycling programs of ports
and marinas would be helpful in developing the criteria and incentive
mechanisms for a successful baywide program.

Recreational Boaters. The Coast Guard estimates that 1 to 1.5 pounds of solid
waste is generated each day by each recreational boater. In 1989, Texas had the
highest national incidence of boating and fishing waste. The Region Wide Boaters
Pledge Program is a campaign to educate the recreational boater and fisherman
about marine debris. Any person taking the pledge receives a "Stow it don't throw
it" boat decal. Local officials should also attempt to distribute information about
marine debris when issuing boating registration and fishing licenses, and when
conducting boating safety courses.

Offshore Rigs. The Offshore Operators Committee is responsible for
implementing sound solid waste management practices for the oil and gas
industry in the Gulf. Waste management programs will include waste
minimization through bulk packaging and reuse, sorting and recycling, and
storage and transportation of solid waste in closed receptacles. Committee
members are meeting with individual companies to promote these practices
within the industry. The EPA is working with the state to assume responsibility
for response, on-scene command, and funding for drum removal on state lands.
A program for identifying drums that wash ashore from rigs will help target
responsible companies. GLO is authorized to require off shore rigs within three
miles of shore to present solid waste management plans including methods for
collecting, storing, transporting, and disposing of trash generated on platforms
and supply vessels. GLO routinely inspects offshore operations for compliance
with these plans as well as for compliance with a state policy prohibiting the use
of polystyrene products offshore.

Enforcement

Securing the financial resources for implementing the foregoing programs and
for enforcement of MARPOL Annex V should be a priority among baywide
planners. The laws and programs already available for controlling marine debris
would be much more effective if adequately enforced. The Coast Guard, for
example, must curtail its vessel-boarding activities because of a lack of manpower
and funds. Coast Guard officials are limited to boarding vessels with prior
violations of garbage regulations or ones that are entering a port for the first time.
They do not have funds for patrolling at night when most dumping occurs.
Finally, unless there is a blatant absence of waste on board, it is very difficult to
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identify violations definitively through vessel inspections. For these reasons,
special consideration and funding should be given to programs that provide an
economic or other type of incentive for ships and boats to leave their trash at the
port.

PUBLIC PARTICIPATION

Public participation is a particularly important component of marine debris
programs—the more people who are involved, the more people who are likely not
to contribute to the problem through dumping. However, public participation and
local government involvement in responding to marine debris appears at the
moment to be primarily focused on beach cleanup. The Adopt-a-Beach program
is the chief mechanism for widescale public participation in controlling marine
debris. The program has been very successful thus far. In 1990, over 15,000
volunteers in Texas cleaned 186 miles of beach, and collected 233 tons of debris.
The program arranges for beaches to be cleaned three times a year, and educates
the public on marine debris sources. The Take Pride Gulf Wide Initiative is a
network of programs emphasizing local involvement. Cities and counties along
the Texas coast spend millions of dollars each year on beach cleaning.

EVALUATION

Laws and regulations will not make marine debris disappear; incentives to
prevent debris will work better. Limited enforcement resources should continue
to be, as they are, focused on the large commercial ports and vessels entering
them. However, other resources should be devoted to developing easy-to-use
disposal facilities. Deposits on plastic containers, analogous to those many states
place on glass bottles, along with reclaiming centers in the ports, might induce
crews and owners to recycle their plastics, one of the most serious sources of
marine debris. Success of this program in turn depends upon developing a
market for recycled plastics, a goal beyond the scope of this report but one clearly
endorsed by several Texas agencies. Public participation and outreach can be
enhanced if local officials distribute information about marine debris when
issuing boating registration and fishing licenses and when conducting boat safety
courses. The Gulf of Mexico Program is implementing their Boater's Pledge
Program in Texas in 1993.
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SUMMARY EVALUATION: SPILLS

1. Problem. Spills of oil and industrial substances harm wildlife and water
quality. Ever-increasing ship traffic, the maze of pipelines under the bay, and
lack of clear oversight of ship speeds increase the likelihood of spills.

2. Authority. Most laws address developing a spill response plan and capability.
Complex 4-tier response team mechanism instituted after Exxon Valdez spill.
Authorities among the tiers and participating agencies clearer than before 1990.
Pipelines are permitted by GLO but regulated by RRC.

3. Capacity. Changing. New laws call for much more coordination and
planning. Unknown amount of private resources available for spill response; no
comprehensive inventory of equipment or trained personnel in particular areas.
Coastal Protection Fund available for state equipment purchases. Inadequate
Coast Guard resources to board, inspect ships for spill plans and preventive
procedures.

4. Policy. Pilots are licensed but otherwise unregulated despite the fact that many
spills are a result of human error. No pipeline oversight by RRC. Focus on spill
response rather than prevention.

5. Technical and environmental results. Two "minor" spills per day in Galveston
Bay alone. No test of new system because no major spills since it was instituted.

6. Barriers and problems.
a. Two different Coast Guard districts in the Bay may impede coordination.
b. Pipeline leases give both GLO and Permanent School Fund revenue,
encouraging GLO to issue leases rather than examine for environmental effects.
c. Prevention not a high priority, perhaps because prevention is so difficult.

7. Recommendations.
a. Create databases: of bayside facilities and substances that could be spilled; of
response capabilities and a system for mobilizing them very rapidly; and of
private contractors and their response capabilities.
b. Require pilots on all ships.
c. Impose mandatory use of Vessel Traffic Service (VTS) for all channel-going
traffic and installing VTS in the 5 miles of the Houston Ship Channel where it
does not exist.
d. Develop ideas to provide incentives for prevention, including deposit on plastic

containers and increased crew accountability for spills.
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SUMMARY EVALUATION: DEBRIS

1. Problem. Wastes from commercial and recreational vessels, especially
plastics, are unsightly and harm wildlife.

2. Authority. Marine Plastic Pollution Research and Control Act of 1987
implements the international agreement that bans dumping of plastics at sea.
GLO rules prohibit dumping solid waste from platforms and vessels in state
waters under state permits.

3. Capacity. Low. Resources for the Coast Guard to board vessels are limited;
inspections reveal little about dumping. Problem is highly dispersed and most
dumping conducted under cover of night.

4. Policy. Debris appears to be a relatively low priority, in part because of the
difficulty of doing anything about it.

5. Technical and environmental results. Environmental effects unclear; public
concern about unsightly debris is high. 100,000 marine mammals and 1 million
sea birds die each year.

6. Barriers and problems.
a. Disincentives to dispose properly.
b. Difficulty of identifying violators.
c. Many foreign vessels for which U.S. programs would not work.

7. Recommendations.
a. Create markets for recycled plastic and then impose a refundable deposit on
plastic containers.
b. Educate the public at relevant points, especially when purchasing a boat
license.
c. Help marinas take and dispose of wastes.
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CHAPTER SIX
DREDGING AND FILLING

Dredging and filling operations are conducted in and around Galveston Bay for a
variety of reasons, including construction and maintenance of navigation
channels, harbors, marinas, and boat docks, oil and gas exploration, laying of
pipelines, and waterfront residential and industrial development. The largest
dredging projects in the Bay are generally the federally sponsored construction
and maintenance of major navigation channels, including the Houston Ship
Channel, the Gulf Intracoastal Waterway, and the Texas City and Galveston Ship
Channels. Hundreds of smaller projects are undertaken each year by state, local,
and private entities.

Whatever the purpose of the project, the process of dredging and the act of
depositing the dredged material elsewhere to dispose of it has a number of
potential environmental impacts. Perhaps the most obvious impact is the
destruction of whatever bay-bottom habitat exists at the site dredged. The
dredging process also results in resuspension of sediments, causing increased
turbidity which may reduce light penetration to seagrass beds or suffocate oysters
or other filter feeders. If the sediments are contaminated, their resuspension can
cause contaminants to be released into the surrounding waters, degrading water
quality and making the sediments available for ingestion. Dredging can also
change water circulation patterns, reducing freshwater inflow, or creating
anoxic (oxygen-poor) water conditions. In addition, the site where dredged
material is deposited will be affected. At open water sites, benthic habitat may be
destroyed, and at wetland sites, wetland habitat may be converted to uplands.
While the magnitude of each of these impacts will vary depending on the nature
and size of the dredging project and the characteristics of the project site and the
disposal site, the potential for damage is sufficient that numerous regulatory
agencies have an interest in monitoring such projects.

When a channel or other area is dredged, the material removed typically is
deposited directly (via a pipe) in an area no more than a few hundred feet away.
Disposal sites are commonly divided into three types: open water sites, which are
simply designated areas in the Bay or the Gulf of Mexico, not enclosed in any way;
upland sites, which are fully confined and are constructed with mechanisms for
controlling drainage; and emergent sites, which are intermediate between the
open water and upland sites, often partially enclosed, beginning as underwater
sites but emerging above the surface as they fill up. It is generally agreed by
resource agencies that upland disposal sites are environmentally preferable to
open water sites, and there is a continuing effort to find new upland sites to
replace existing open water sites for disposal of materials from both maintenance
dredging and new dredging. However, the high cost of transporting dredged
material and of obtaining land makes upland disposal impractical in many
instances. One means of addressing this problem would be to recycle upland
disposal sites. Dredged material that has dried could be sold to the Highway
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Department for road construction or to anyone needing dirt. This approach not
only allows the site to be reused, but provides some cost recovery for the original
land purchase and the transportation of dredged material. Materials that have
been dredged may also be used for restoration, creation, and enhancement of
estuarine habitat.

REGULATORY FRAMEWORK

Federal Laws

With the exception of federal navigation projects subject to FWCA and NEPA
regulations, dredging and filling is regulated primarily under Section 10 of the
Rivers and Harbor Act of 1899 and Section 404 of the Clean Water Act. Section 10
of the Rivers and Harbors Act requires a permit from the Army Corps of
Engineers for excavation, filling, or construction of structures in "navigable
waters of the United States." Section 404 of the Clean Water Act requires a permit
from the Army Corps of Engineers for the discharge of pollutants (including
dredged or fill material) into "waters of the United States." In practice, a single
permitting process is used to fulfill the mandates of both of these statutes,
although (as will be discussed below) the criteria to be applied in reviewing permit
applications differ somewhat depending on which statute covers a given project.

Although neither of these statutes specifically discusses wetlands, the Section
10/404 permitting process has become the nation's primary mechanism for the
protection of wetlands. This is made possible by Corps regulations [33 CFR 328]
that interpret the Section 10 phrase "waters of the United States" to include not
only all navigable waters, but also all interstate waters (including wetlands);
intrastate waters (lakes, rivers, streams, and wetlands) the use, degradation or
destruction of which could affect interstate or foreign commerce (broadly defined);
primary tributaries to these waters; and wetlands adjacent to these waters.

It is important to note that Section 10 of the Rivers and Harbors Act, while
specifically including dredging, does not apply to non-navigable waters, and
therefore does not cover all wetlands. Corps regulations define "navigable waters
of the U.S." as waters up to the mean high tide line. While this definition extends
Corps jurisdiction somewhat, it still fails to cover the majority of wetlands in the
Galveston Bay area.

Similarly, Section 404 addresses the discharge of dredged material only and not
the act of dredging itself. Under current law, dredging a wetlands area and
disposing of the material in a non-wetlands area is not subject to Section 404
permit requirements. However, new proposed rules that broaden the Section 404
definition of "discharge of dredged material" aim to extend Corps jurisdiction to
require a Section 404 permit for any project that involves mechanized
landclearing, ditching, channelization, or any other excavation activity whose
effect is to destroy or degrade wetlands or other waters of the U.S. (Federal
Register, June 16, 1992). The justification behind this proposal is that such
activities necessarily result in incidental discharges of dredged material. By
clarifying when the placement of pilings have the effect of fill material, the
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proposed rules also aim to close the loopholes on developers that circumvent
Section 404 permitting by constructing on top of pilings instead of filling in
wetland project sites.1 Although these rules have not yet been adopted, some
agencies told us that the Corps has issued a Draft Regulatory Guidance Letter
requesting agencies to follow proposed language guidelines in the interim.

While permit authority under the Rivers and Harbors Act belongs solely to the
Corps, the Clean Water Act gives various responsibilities to both the Corps and
the EPA: the Corps issues permits based on guidelines developed together with
EPA, while EPA has veto authority over the permits. (Under Section 404(c) of the
Clean Water Act, EPA has the power to prohibit an area from being used for
disposal of dredged material.) In practice, the Corps administers the wetlands
program, while EPA plays an oversight role by reviewing Corps actions and
policies. (Note that the Corps' permitting authority under the Clean Water Act is
carved out from a broader EPA permitting authority. The discharge of any
pollutant without a permit is prohibited, and EPA issues such permits for
pollutants other than dredged and fill material under the National Pollution
Discharge Elimination System.)

Exemptions to Section 404 requirements (set forth in subsection (f)(l)) include
"normal farming, silviculture and ranching activities," maintenance activities,
and construction or maintenance of farm ponds, irrigation ditches, farm or forest
roads, and temporary roads for moving mining equipment. The new proposed
rules cited above retain these exemptions. In addition, they codify the current
practice of exempting all prior converted cropland from Section 10 jurisdiction.

In addition to these statutory exemptions, the Corps may issue general permits on
a regional or nationwide basis for any category of activities that are similar in
nature and will have only minimal individual and cumulative environmental
impacts, such as boat docks below a certain size. No permit application is needed
for activities covered by a general permit, provided the state has issued a water
quality certification for the general permit. In some cases, however, developers
are required to notify the Corps before beginning a project covered by a general
permit. For example, 11 of the 36 nationwide general permits [see 33 CFR 330]
require that the Corps be notified before the project proceeds. Once underway,
projects allowed under nationwide permits are not tracked by the Corps. In
addition, 21 regional general permits issued by the Galveston District office are
currently in effect. Seven of these apply to oil field development in specified areas;
three apply to other types of projects in specified locations; and the remaining
eleven apply to specified types of activities district-wide. Unlike nationwide
general permits, regional general permits are kept on file and tracked by the
Corps.

1 Proposed rules published in the June 16, 1992 Federal Register and drafted by the U.S. Army
Corps of Engineers and the Environmental Protection Agency are an attempt to implement a
settlement agreement in the federal lawsuit brought by the North Carolina Wildlife Federation
and the National Wildlife Federation (North Carolina Wildlife Federation, et. al. v. Tulloch,
Civil No. C90-713-CIV-5-BO) involving section 404 of the Clean Water Act as it pertains to certain
waters in the U.S.
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Enforcement authority under Section 10 and Section 404 is officially shared by
EPA and the Corps of Engineers, though in practice the Corps of Engineers does
most of the enforcement. Both EPA and the Corps may issue administrative
orders requiring compliance, but penalties are specified only for violation of EPA
orders, not for Corps orders. The 1987 amendments to the Clean Water Act
established administrative penalty authority, with the Corps having the authority
to assess penalties for violation of a permit condition, and EPA having authority to
assess penalties for unpermitted discharges of dredged and fill materials. A
Corps-EPA Memorandum of Agreement (MOA) established on January 19, 1989
states that the Corps will conduct initial investigations and use its enforcement
authority in most cases. The Corps is to act as the lead agency for all violations of
Corps permits, as well as for most unpermitted discharges. EPA becomes the
lead enforcement agency for unpermitted discharges involving repeat violators or
flagrant violations, or whenever EPA requests a class of cases or a particular
case, or when the Corps recommends that an EPA administrative penalty action
may be warranted.

Both Section 10 of the Rivers and Harbors Act and Section 404 of the Clean Water
Act require Corps-issued permits for activities by private, state, and federal
entities other than the Corps. Congressionally authorized projects are addressed
under the FWCA and NEPA. The Corps does not issue itself permits under these
laws, but (unless specifically exempted by statute) is required to follow procedures
similar to the permit process to undertake dredge and fill activities affecting
wetlands. Oversight of Corps projects will be discussed separately below.

Regulations

Corps regulations describing the permit process are published at 33 CFR 320-330.
The Corps evaluates permit applications by means of a "public interest review,"
balancing benefits against detriments of the proposed project, including a variety
of environmental and economic concerns. The regulations also include language
describing the qualitative values of wetlands, and state that wetlands are not to be
altered unless "the benefits of the proposed alteration outweigh the damage to the
wetlands resource." These regulations do not, however, assign quantitative
values to wetlands.

In order for the Corps to issue a permit for a project covered by Section 404, it must
comply with the EPA Section 404(b)(l) guidelines. These guidelines state
generally that no discharge shall be permitted if: (a) there is a practicable
alternative which would have less adverse impact on the aquatic ecosystem; (b) it
causes or contributes to violation of state water quality standards, violates any
toxic effluent standard (under CWA Section 307), jeopardizes endangered species,
or violates any requirement for protection of a marine sanctuary; or (c) it causes
or contributes to significant degradation of the waters of the United States
(including effects on human health or welfare, wildlife, or aquatic ecosystem
diversity, productivity, and stability); and (d) unless steps have been taken to
minimize potential adverse impacts.
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The guidelines further specify a number of factual determinations that must be
made regarding the effects of the proposed discharge, and outlines potential
impacts - on physical and chemical characteristics, biological characteristics,
special aquatic sites, and human use characteristics — to be considered.
Evaluation and testing methods are described, and possible actions to minimize
adverse effects are outlined.

Memoranda of Agreement (MOAs)

MOAs Regarding Resource Agency Comment on Section 404 Permit Applications.
In addition to following the EPA guidelines and allowing EPA review and
comment on permit applications, the Corps must consider the comments of
several other agencies. As mandated by the Fish and Wildlife Coordination Act
(FWCA), the Corps must consult with the U.S. Fish and Wildlife Service (FWS),
the National Marine Fisheries Service (NMFS), and the state fish and wildlife
agency (in Texas, the Texas Parks and Wildlife Department (TPWD)), and give
full consideration to their views regarding the effect of the proposed work on
conservation of wildlife resources when making a permit decision. NMFS and
FWS also have responsibility, under the Endangered Species Act, for determining
whether endangered species may be jeopardized by a proposed project.

Coordination between the federal resource commenting agencies and the Corps is
denoted through MOAs under Section 404(q) of the Clean Water Act. EPA, NMFS
(Department of Commerce) and FWS (Department of Interior) have MOAs with
the Corps (Department of Army) clarifying their right to comment on permit
applications and giving them the right to request review of a permit decision by a
higher Corps authority if they are dissatisfied with the District Engineer's
decision. These MOAs also clarify the Corps' right to reach timely permit
decisions. Requests for elevation to a higher authority are allowed for cases
involving "insufficient interagency coordination" (which is defined to include
resource protection concerns), the development of significant new information, or
the need for policy-level review of issues of national importance, and must be
approved by the Assistant Secretary of the Army. If the Assistant Secretary
decides to deny an elevation request, he must provide a detailed, written response
explaining why. These MOAs were renegotiated during 1992 and reportedly
include changes in procedures and criteria for requesting case elevations. A new
MOA between the Army and the Department of the Interior remains under
negotiation.

MOAs Regarding Wetlands Jurisdiction. The definition of wetlands has long
been a matter of dispute. The technical basis for defining wetlands is found in the
"Joint Federal Manual on Identifying and Delineating Wetlands." In 1989 a new
manual was issued, and an MOA signed by the EPA and the Department of the
Army on January 19, 1989 established that the Corps would generally make
jurisdictional determinations regarding wetlands, unless the EPA first made the
area in question a special case. Unfortunately, the new 1989 manual met with
stiff resistance from farmers and developers who claimed that its guidelines
extended regulatory jurisdiction to wetlands not previously covered. The Bush
Administration has since succeeded in annulling the new manual, and the Corps
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has been forced to revert back to the 1987 manual. Further information about
federal wetlands policies and definitions is provided in Chapter 9.

To address mitigation of wetlands, an MOA between the EPA and the Department
of the Army (signed February 7, 1990) articulates the policy and procedures for
determining types and levels of wetlands mitigation. The CWA specifies that 404
permit applicants must first attempt to avoid impacting wetlands. The MOA
authorizes the Corps to determine whether or not a project's potential impacts
have been avoided to the maximum extent practicable. If found unavoidable, the
developer must minimize adverse impacts to wetlands habitat and, as a last
resort, provide compensation for any degradation and/or loss of habitat.
Compensation is the act of restoring or creating wetlands and cannot be the basis
for awarding a permit; it may only be imposed as a condition when a permit is
issued. Mitigation is discussed in more detail in chapter 9 on habitat protection.

Other Federal and State Laws

Under the National Historic Preservation Act, federal permitting agencies must
take into account the effect of the project on properties listed or eligible for listing
on the National Register of Historic Places, and give the Advisory Council on
Historic Preservation (ACHP) an opportunity to comment. This commenting role
is largely delegated to the State Historic Preservation Officer (SHPO). In Texas,
this responsibility falls to the Texas Historical Commission. The ACHP also
reviews any project where initial review by the SHPO reveals a potential adverse
impact on a historic property. In addition, the Texas Antiquities Code gives the
Texas Antiquities Committee (a branch of the Texas Historical Commission)
responsibility for reviewing activities that may affect historic properties on state-
owned lands.

The Coastal Zone Management Act requires applicants for federal permits for
activities in a state's coastal zone to certify that it will be consistent with the state's
coastal zone management program. Texas does not yet have such a program, but
is in the process of developing one. When it is approved, this authority should
provide stronger control over dredge and fill projects than is presently available.

In order for a federal discharge permit to be issued, the state must certify that the
discharge will comply with state water quality standards. Review of projects for
this purpose, mandated by Section 401 of the Clean Water Act, is carried out by the
Texas Water Commission concurrently with the Corps of Engineers review. The
public notice issued by the Corps upon receipt of a completed permit application
also serves as notice by the Texas Water Commission of the state's review process.
The state must also certify nationwide and general permits for them to be
applicable in a given state. TWC has certified all of the regional general permits
issued by the Galveston District of the Corps of Engineers, and has conditionally
certified all 36 nationwide general permits. In issuing 401 certification for the
nationwide permits, TWC stated that although it is not presently aware of any
reason for concern with them, it reserves the right to identify water segments
where contamination may be a concern in the future. If such segments are
identified, permit applicants would be required to obtain state water quality
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certification for individual projects in those areas before proceeding with the
project under the nationwide permit.

The Texas General Land Office (GLO) is also involved in the regulation of
activities in coastal areas, because the state owns virtually all coastal land from
the mean high tide line seaward to a line three marine leagues (about 10.3 miles)
from the shore. Under Chapter 33 of the Texas Natural Resource Code and the
federal Coastal Public Lands Management Act of 1973, which mandates the
protection of natural resources and a fair monetary return to the state, GLO
issues leases, easements, and permits for projects on these state-owned lands.
Several different types of permits may apply to projects involving dredging and
filling. Coastal easements are required for the placement of private structures
more than 100 feet long or 25 feet wide on submerged land adjacent to one's
private property. Coastal leases are issued to public or nonprofit entities (such as
TPWD or the Audubon Society) for public purposes, such as public recreation,
estuarine preserves, or wildlife refuges. Commercial leases are required for for-
profit use of submerged land. Miscellaneous easements grant rights-of way for
pipelines, telephone, telegraph, and electric lines, irrigation canals, and roads.
Surface leases authorize projects such as electric substations, pumping stations,
loading racks, oil and gas platforms, tank farms, and artificial reefs. Mineral
leases are required for sub-surface exploration and production of oil and gas.
Seismic exploration permits are required for geophysical exploration for oil and
gas. Different rules, procedures, and fee schedules apply to each of these types of
permits and leases, but nearly all of them involve some type of environmental
review.

Under Chapter 86 of the Texas Parks and Wildlife Code, TPWD is responsible for
the management and protection of marl, sand, gravel, and shell located within
the tidewater limits of the state (as well as in non-privately owned freshwater
areas). Anyone who wishes to disturb or remove such materials must obtain a
permit from TPWD and pay a per-ton fee for materials removed. In deciding
whether to issue such permits, TPWD must consider potential adverse effects to
oysters, oyster beds, fish-inhabiting waters, or navigation. In addition, far
stricter regulations govern shell dredging activities. Shell dredging has
essentially been eliminated through the combination of these regulations and
adverse economic conditions, but sand and gravel removal continues. However,
activities related to navigation are exempt from the permitting requirement, as
are activities authorized under an oil and gas lease issued by the GLO. In
addition, a recent attorney general's ruling found that anyone holding a GLO
lease for any purpose was exempt from this requirement. This ruling has largely
eliminated TPWD authority under this statute.

AGENCIES AND IMPLEMENTATION

The essence of the Section 10/404 permitting process is review by multiple
agencies of permit applications submitted to and ultimately issued by the Corps.
This section first details the inter-agency permitting process, then briefly
describes the resources available to each agency that participates. The final
subsection describes enforcement.
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Permit Procedures

Corps regulations spell out the general process to be followed in reviewing Section
10/404 permits. When an applicant submits a completed permit application to the
Corps, the Corps must issue a public notice to all interested parties within 15
days. Anyone who wishes to comment on the application must do so within a
time period specified in the public notice, usually 30 days. Corps staff review the
application, taking into account the views of commenters as well as the criteria
described above. In addition, under the requirements of the National
Environmental Policy Act (NEPA), the Corps prepares an Environmental
Assessment (EA) and determines whether an Environmental Impact Statement
(EIS) is needed. The Corps then prepares a statement of findings (or, if an EIS
was prepared, a record of decision) presenting views on the probable effect of the
proposed work, and decision whether to issue or deny the permit. If the Corps
issues the permit, it sends the standard permit form and any special conditions to
the applicant, who must sign and return it for a Corps signature. Permits
continue in effect until they expire (normally three years) or are modified.

In practice, a considerable amount of informal consultation and negotiation
between the applicant, the Corps, and the various commenting agencies takes
place before and between the formal milestones in this process. Anyone wishing
to undertake a project that would require a permit may consult with the Corps
and request a meeting prior to submitting a formal application. The Galveston
District Office of the Corps routinely conducts "joint processing meetings" every
two weeks to discuss applications currently under review as well as projects for
which applications have not yet been submitted. All of the regulatory agencies
that have some role in the permitting process are invited to these meetings, and
they are regularly attended by staff from FWS, EPA, NMFS, TPWD, GLO, and
TWC. Due to travel restrictions imposed in early 1992, EPA staff only attend these
meetings once a month. When they miss a meeting, they coordinate with other
agencies by telephone on an informal basis. The Texas Historical Commission
(THC) is not represented at these meetings, due to insufficient staff and
resources.

At these meetings, the various agencies share information and discuss concerns
about the proposed projects. If none of them has any objections to a project, the
Corps may issue a public notice with an abbreviated (15-day) comment period, in
order to accelerate the permit process. If more than one agency raises concerns,
they may discuss ways that the project could be modified in order to satisfy all
parties. In addition, applicants frequently schedule pre-application meetings
with all of the relevant agencies on the same day as the joint processing meetings.
These meetings allow the applicant to learn what the agencies' concerns are and
how to modify a proposed project to satisfy those concerns.

As a result of the joint processing meetings and pre-application meetings, the
formal comments submitted by different resource agencies can be made very
similar or compatible with each other. A project may even be sufficiently
modified before a formal application is submitted that it engenders no formal
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objections. Several of the agency staff interviewed commented that the meetings
are useful for helping applicants understand the permit requirements,
facilitating coordination between agencies, and expediting the permit process.

For many small projects that are expected to have minimal impacts, the Corps
project manager will recommend approval in the form of a Letter of Permission
(LOP) rather than going through the full permit review process. Such cases are
generally discussed with the resource agencies that normally comment on permit
applications, but no public notice is released, and there is no 30-day general
comment period. At present, LOPs are issued for Section 10 related activities
only. The Galveston District Office estimates that 6.4% of its actions are issued in
the form of an LOP.

Each of the resource agencies that plays a role in commenting on permit
applications in Texas has its own procedures for reviewing the applications.
Obviously, each agency is mandated to address a different set of concerns. NMFS
looks at impacts on marine and estuarine fisheries' habitat; FWS and TPWD
consider impacts to all types of fish and wildlife; TWC addresses water quality
impacts; the EPA may consider both habitat and water quality; and the THC
Advisory Council on Historic Preservation consider impacts on historic
properties. GLO considers a range of environmental concerns in issuing their
own permits, but they comment less frequently on Corps permits.

In general, staff of each agency will first review in-house references and
documents such as maps, aerial photographs, and records of past surveys of
resources to determine what is known about the site of a proposed project, then
will consult with other interested agencies to tap their expertise about the site. If
it appears possible that a project may adversely affect a resource, staff may
conduct a field investigation. NMFS staff conduct (or hire a contractor to conduct)
a site investigation for any project where significant impacts cannot be ruled out
by consulting in-house references and other agencies. However, according to
NMFS, this contracting program is not likely to continue once existing contracts
expire. TPWD staff conduct field investigations for most projects. GLO staff
conduct field inspections for all projects requiring coastal easements, commercial
leases, and miscellaneous easements, but not for mineral leases or seismic
permits. TWC staff only occasionally conduct field investigations, relying mainly
on existing data (such as records of spills of hazardous materials) and on
concerns brought to their attention by other agencies. EPA staff, with no field
office near the coast, similarly tend to rely on data gathered by other agencies, and
only conduct their own field investigations in the case of major projects. Official
comments in response to the Corps public notice are prepared after each agency
has completed reviewing a project, and often after negotiation with the applicant
has resulted in modification of the project.

THC operates under a more detailed set of official project review procedures than
do the other commenting agencies. Regulations implementing Section 106 of the
National Historic Preservation Act spell out a series of steps and deadlines for
determining the potential effects of a proposed project. Although the Corps makes
all final decisions with regard to whether or not a historic property would be
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adversely affected by a proposed project, it must consult with the State Historic
Preservation Officer throughout the process of making this decision. In addition,
the THC Advisory Council on Historic Preservation is notified and provides its
own comments whenever an adverse effect is suspected. When it is determined
that a project would have adverse effects, the Corps, State Historic Preservation
Officer, and Advisory Council on Historic Preservation may sign an MOA to
formalize plans for avoiding or reducing those effects. If the site in question is of
archeological value, one option is to excavate the site before proceeding with the
project as planned. However, because this is a costly process, it is more common
for projects to be modified to avoid damaging the site.

Meanwhile, Corps staff conduct their own review of the proposed project. As part
of this review, an EA is prepared. Although the EA is technically a determination
of whether or not a project would have effects significant enough to require an
EIS, the Galveston District Office has confirmed that, in practice, EIS's are
prepared for only about two percent of all projects. This is because the permit
review process is conducted so as to allow a project to be modified to avoid or
minimize impacts before a final permit decision is made. Thus, Corps staff will
routinely prepare a Finding of No Significant Impact (FONSI) as a prelude to
issuing a final statement of findings on a permit.

Slightly over half of all permit applications processed by the Galveston District
Office are decided within 60 days, somewhat less than a quarter take between 60
and 120 days, and somewhat more than a quarter take over 120 days. Delays in
processing are often caused by the time needed for an applicant to respond to
agency comments. The permit review process followed by GLO, while coordinated
with the Corps permit process and with other interested agencies, is geared
primarily toward ensuring that GLO requirements are met rather than providing
input to the Corps. GLO very rarely (less than once a year from the Upper Coast
Field Office) submits official comments to the Corps. Usually GLO staff work
directly with the applicant to resolve any problems with a planned project.

As noted, the Corps must obtain comments from the several other participating
agencies but need not take them into account in issuing the permit. An obvious
concern is the extent to which comments relating to environmental protection are
heeded by the Corps. NMFS conducted a review of permits issued by the Corps
Galveston District Office from 1981-1985 and found that the Corps accepted NMFS
comments in their entirety over 50 percent of the time, and accepted them in part
31 percent of the time. NMFS comments were rejected in full only 13 percent of
the time. From 1981-1985 the Galveston Corps permitted 1,895 acres of wetlands
for dredge and fill, although NMFS recommended only 625 acres for dredge and
fill during these same years. While NMFS authority extends beyond coastal
wetlands to inland areas, they have not engaged much in inland activities
because of manpower and funding constraints. Many dredge and fill permits in
the Galveston Bay area consider inland freshwater wetlands (Mannchen, n.d.).
A 1988 report by the federal General Accounting Office (GAO) reviews Corps use
of agency environmental comments. Although the report does not focus
specifically on the Galveston area, it nevertheless affirms a general tendency for
the Corps to consider agency comments without acting on those comments, i.e.
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including them in the actual permit requirements. Moreover, the report notes
that the commenting agencies seldom appeal in cases of disagreement. As noted,
this is attributable in part to the perceived difficulty of the appeals process, but is
also attributable to the discouraging effects of a recurring pattern of
unsatisfactory resolutions even when cases do get elevated.

Table 6-1 provides data from NMFS on permits applied for from 1988 to 1992.2
These data cover the entire Galveston District, not just the five bay counties. The
table shows the types and numbers of permits requested for each of fifteen
different project categories as well as for any "other" request not covered by these
categories. It also includes data on de facto permits issued for illegal dredge and
fill projects. The greatest number of permits were requested for shoreline
activities such as bulkheads, followed by oil and gas, docks, and maintenance
dredging. According to NMFS, most of the maintenance dredging reported was
related to FWCA/NEPA type activities.

Table 6-1
NMFS Applications 1988-1992

Project Type Permit Applied For

Barriers and Impoundments
Beach Restoration
Docks and Pilings
Electric Generating Plants
Housing Developments
Industrial/Commercial Developmer
Irrigation, Drainage, Mosquito Cont
Maintenance Dredging
Marsh Management
Mineral (commercial sand dredgin
Navigation Channels and Marinas
Oil and Gas
Pipelines
Shoreline (bulkheads, groins, ramps
Transmission Lines
Other
TOTAL

Sec. 10
2
2

60
0
2

t 3
. 3

37
0

g) 6
10
29
6

22
1
7

190

Sec. 404
1
3
0
0
7
6
3
5
0
0
1
7
9
0
9
2

53

Sec. 10/404
4
9

10
1
8
9
1

29
2
1

17
44
15
10

104
3

267

De Facto
Projects
Sec. 10

0
0
2
0
0
0
0
0
0
0
0
0
0
0
2
0
4

Permits Issued for Illegal

Sec. 404 Sec. 10/404
0
0
0
0
0
1
0
0
0
0
0
0
3
0
6
0

10

1
0
1
0
1
1
0
0
0
0
1
0
0
0
7
0

12
Source: Compiled by authors from data supplied by NMFS

2 We have recently been informed by NMFS that computerized habitat data back to 1981 are
available from the Southeast Regional Office in St. Petersburg, Florida.
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Table 6-2
Corps Action on Dredge and Fill Permit Applications, 1981 - 1991

Applied For:
Section 10
Section 404
Sections 10/404

TOTAL RECEIVED
Action:

Approved
Denied
Contested
Withdrawn

Processing Time (hrs
Contested
Uncontested

1981 1982 1983 1987 1988 1989 1990 1991

1811
*
*

1811

581
30

917
1528

359
18

567
944

705
*
*
*

728
*
*
*

*
*
*

755

*
*

*

740

*
*
*

885

1508
2

-30%
*

1464
4

*

133

1158
0

*

141

592
17

290
*

641
15

345
*

696
9
*

66

612
2
*

65

843
7
*

88
)
221
56

255
89

257
54

150
40

160
45

120-315
46

120-315
60

120-365
60

Note: Data are not necessarily comparable from year to year; different questions were asked
and answered, accounting for different entries.
*Indicates data not supplied. Each year the Sierra Club wrote the ACE asking for information
about permits. The questions and answers were given in different forms each year,
preventing direct comparison of data across all years.
Source: Compiled from Army Corps of Engineers letters to the Sierra Club.

Table 6-2 provides additional permit data supplied by the Corps to the Sierra Club
in response to the latter's almost-annual requests. These data also cover the
entire Galveston District (49 counties) as opposed to just the five county area
surrounding the bay. We have tabulated the data, which were not provided to us
in identical format, to show how many applications the Corps received, approved,
denied, contested, and withdrew, in addition to showing the processing time
required for contested versus uncontested applications.

In an effort to determine the extent to which agency comments affect Corps'
decisions, we obtained data from several of them, this time covering only the five-
county area. The results are shown in Tables 6-3a and 3b. (Comments on the
data collection process are included in the evaluation section below.) Permits are
indicated in the year issued, not the year originally submitted. The total acreage
involved is usually around 200 acres (of perhaps 100,000 acres of wetlands—we
had some difficulty obtaining a useful total). In all the years, especially 1990, the
bulk of the affected acreage was in Galveston County. Although the affected
acreage is about two-tenths of one percent of the total, the overwhelming
importance of wetlands means that it is not to be taken lightly. On the other hand,
this relatively limited amount of acreage may reflect the lack of development
activity in the aftermath of the economic downturn; in some counties it may
reflect the lack of undeveloped property; in any case, it certainly reflects the fact
that the Corps only permits dredge and fill, while activities affecting wetlands
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include draining, flooding, and so on. Thus the total proportion of wetlands
affected by human activity is much larger than indicated in this table.

Perhaps even more interesting from the standpoint of policy is the relatively small
difference between the recommendations of the advisory agencies and the
recommendations of the Corps. In the columns that display differences between
agency recommendations, positive figures indicate the Corps allowed fewer acres
to be disturbed than were recommended by the commenting agency; negative
figures indicate the Corps allowed more disturbance than recommended. For
example, in 1992 (January - March) the Corps allowed 17 more acres to be filled
than recommended by NMFS. Comparing Corps final decisions with original
applicant requests, the data indicate that in 1992 the Corps allowed for
considerably less dredging and filling than originally requested by the applicants.

Conversely, in the case of mitigation, applicants actually offered to mitigate more
than the Corps required in the last three years, and in ever increasing amounts.
Note that the negative figures in the mitigation column represent instances when
the Corps recommended more mitigation. However, one must be careful in
interpreting these results which in part reflect the fact that the need for
mitigation arises from disturbing wetlands. If the Corps were expecting to
approve more acres for dredging or filling than were finally approved, they would
also have recommended the larger amount of mitigation. Presumably, the Corps'
recommendation to mitigate more acres than recommended by NMFS also
reflects this point, because NMFS would not recommend mitigation for areas it
believes should not be disturbed.

We caution that these data are complex and aggregating them may hide
important points, especially the interaction just noted between recommendations
concerning mitigation and those for dredging and filling. We also note that the
number of permits is often larger than the total number of acres affected; many
permits are very small indeed, complicating the development of sensible on-site
mitigation strategies. One alternative to on-site mitigation (i.e. mitigation banks)
is discussed in chapter 9 on habitat protection.
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Table 6-3a
Corps Action on Dredge and Fill Permits (In Acres)

1988-1992

YEAR

1988
1989
1990
1991
1992

DREDGE
Applicant

2.5
10.6
23.1
19.8
40.6

Corps
0.0
10.3
7.0
6.2
5.4

Difference
2.5
0.2
16.0
13.6
35.2

FILL
Applicant

5.0
48.8
137.5
76.6
112.6

Corps
5.0
35.9
29.6
20.7
19.4

Difference
0.0
13.0
107.9
55.9
93.2

MITIGATE
Applicant

0.0
41.8
64.7
111.6
106.4

Corps
0.0
40.8
59.5
83.7
15.2

Difference
0.0
1.0
5.2
27.9
91.3

Table 6-3b
Comparison of Agency Recommendations With Corps Action on Dredge and Fill Permits

(In Acres)
1988-1992

YEAR

1988
1989
1990
1991
1992

DREDGE
Corps

2.5
0.2
16.0
13.6
35.2

EPA
0.0
0.0

(-1.0)
0.0
0.0

NMFS
0.0

(-10.3)
(-4.7)
(-1.1)
35.8

FILL
Corps

0.0
13.0
107.9
55.9
93.2

EPA
0.0

(-3.5)
12.3
13.7
7.8

NMFS
(-5.0)
(-35.8)
(-15.0)
(-18.3)
(-17.1)

MITIGATE
Corps

0.0
1.0
5.2

27.9
91.3

EPA
0.0

(-10.5)
1.2

27.0
11.0

NMFS
0.0

(-40.8)
(-29.2)
(-79.0)
(-12.7)



Finally, we obtained information on Texas Water Commission (TWO certification
of Section 404 permits. Table 6-4 displays the results.

Table 6-4
TWC Action on Section 404 Permits in Five County Area

1989-1992

ACTION
Certify
Letter
Waive
Deny
TOTAL

1989
57
52
2
1

112

1990
29
22
1
0

53

1991
81
14
0
1

97

1992
22
11
1
0

39
Source: Texas Water Commission

Despite the fact that all of the Galveston area agencies seem generally satisfied
with the permit review process, new White House policies may result in
significant changes in the near future. In an effort to "streamline" the permit
process, a draft Corps Regulatory Guidance Letter (RGL) aims to allow the Corps
to exert stronger control over the entire review process. According to the RGL,
other agencies would continue to be involved in interagency permit review
meetings, but they would not be allowed to initiate pre-application meetings with
permit applicants. Moreover, they could not initiate meetings to evaluate
proposed general permits. Only the Corps would have the right to determine the
need for such meetings. In addition, agency comments would be required to be
site-specific and limited to their area of expertise. General information on habitat
value or interpretations of Corps regulations would not be allowable comments.
Other proposed changes to the permitting process include replacing agency
appeals of individual permits with appeals based on issues of national
significance; expanding the use of general permits; developing a wetlands
categorization system that would rank wetlands based on function, value, and
relative abundance or scarcity; and discussing mitigation in the early stages of
the pre-application meetings. Under this last change, only the highest-ranked
wetlands would be accorded the level of protection currently given to all wetlands;
less stringent requirements would apply to other areas.

If implemented, these changes would seriously weaken the regulatory system.
Apparently the Corps considers the RGL issued and active as a result of its
publication in the June 4, 1992 Federal Register. According to that publication,
the RGL remains in effect until December 1997 unless revised or rescinded.
Moreover, the published RGL states that federal resource agencies (i.e. those that
comment on the Corps permit review process) reviewed and concurred with the
RGL and agreed to act in accordance with its provisions. In fact, some of the
regulatory agencies we interviewed appeared to be unaware of the proposed
changes. Those contacted that were aware (NMFS, FWS, and TPWD) neither
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agreed nor concurred with the content of the RGL and do not feel bound to abide by
its provisions.

Agency Resources

Although the total number of agency staff involved in the Section 10/404 permit
process is large, each individual agency assigns only a few people to this process.
For the program to be successful, therefore, staff from different agencies must
work cooperatively. Most of the agency staff interviewed indicated that
cooperation with other agencies is not a problem, but a certain amount of
duplication of effort appears inevitable given the regulatory structure of the
program.

Armv Corps of Engineers (Corps). The Regulatory Branch of the Galveston
District Corps Office is responsible for review and enforcement of Section 10/404
permits for the entire Texas coast, and includes a total of 43 staff people. Of these,
ten are in the north evaluation section and four are in the north unit of the
enforcement section. Together these sections handle review and enforcement of
permits for the Texas coastline from Brazoria County to the Louisiana border.
Staff in these sections are primarily biologists and physical scientists.
Supervisory personnel and the seven-member Special Actions Section (which
handles large and complex permit applications, and includes 2 archeologists) add
to the manpower available for review of Galveston Bay activities. The annual
budget for the Regulatory Branch is approximately $2.3 million, of which $1.7
million is for permit evaluation and $0.6 million is for enforcement.

The Environmental Resources Branch of the Galveston District office, responsible
for environmental review of federal projects, has a total of 12 staff people,
including biologists, archeologists, and environmental specialists. In addition,
certain staff in the Operations and Maintenance Branch are responsible for
documenting any environmental changes resulting from ongoing maintenance of
federal projects, such as maintenance dredging of navigation channels.

Environmental Protection Agency (EPA). The Federal Activities Branch of
Region 6 of EPA is responsible for the environmental review of Section 10/404
permits from the Galveston District Corps Office. Additionally, the Federal
Activities Branch is also responsible for the review of EAs and EISs associated
with the Galveston District's federal dredge and fill projects. These
responsibilities are divided between the two sections that comprise the branch: the
Wetlands Protection Section and the Federal Assistance Section. In the Wetlands
Protection Section, two staff people are responsible for reviewing and commenting
on Corps public notices from eight Corps districts within the geographical
boundaries of the region. One of these persons works almost entirely on
Galveston district projects, and the other spends approximately half of his time on
Galveston district projects. The section is also responsible for enforcement on
cases involving illegal (unpermitted) work. These activities are coordinated with
the respective Corps districts.
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Under Section 309 of the Clean Air Act, the Federal Assistance Section has the
responsibility to review and comment on proposed federal actions. Under NEPA,
each federal agency is responsible for allowing public participation in its decision
making process before final decisions are made on projects that affect the
environment. In the Wetlands Protection Section, one staff person reviews the
EAs and EISs of other federal agencies, including those for Corps projects
throughout EPA Region VI.

National Marine Fisheries Service (NMFS). The Galveston Field Branch of the
Habitat Conservation Division employs three full-time professional staff
(biologists), a co-op student, and a secretary. Two of the professional staff and the
student deal primarily with reviewing federal permits and federal dredge and fill
projects covering the entire Texas coast and the Sabine Lake watershed in
Louisiana. (The third staff person deals primarily with spill response and other
types of permit reviews.) Annual budget for the Galveston Field Branch of the
Habitat Conservation Division is $234,000.

Fish and Wildlife Service (FWS). The Clear Lake field office of the U.S. Fish and
Wildlife Service includes two staff people who review and comment on Section
10.404 permits. FWS also implements the Migratory Bird Treaty Act under the
authority of which it may review all projects affecting wetlands and migratory
bird habitat.

Texas Water Commission (TWO. At TWC one person in the Austin office is
responsible for review of Section 404 permits for all of Texas, as well as for water
quality certification of other discharge permits. In addition, staff from the
District 7 Office in Houston attend permit processing meetings at the Galveston
District Corps Office and report back to the Austin office and the relevant area
office for each project.

Texas Parks and Wildlife Department (TPWD). At TPWD the Wetland Resources
Program (part of the Environmental Assessment Branch of the Resource
Protection Division) has responsibility for reviewing Section 10/404 permits and
federal projects throughout Texas. This program also reviews local park grants,
conducts GBNEP studies, and develops management plans for the Christmas Bay
and Armand Bayou Coastal Preserves. The annual budget is approximately
$250,000-$300,000. Staff of the Wetland Resources Program include the program
coordinator, project ecologist and a secretary in the Austin office, as well as a
biologist and a research assistant in each of two field offices (in Seabrook and
Corpus Christi).

Texas General Land Office (GLO). The Coastal Division of GLO includes 5.5
professional staff involved in permit review and five other staff in the main office
in Austin. These people are responsible for reviewing activities throughout the
state's coastal region. The Upper Coast Field Office in LaPorte, which covers the
coast from the Colorado River to the Louisiana border, has a total of four staff
members, including two field inspectors, an administrative technician, and a
clerk. The Lower Coast Field Office has one field inspector.
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Texas Historical Commission (THC). At THC, three staff people in the Review
and Planning Department are involved in reviewing Section 10/404 permits and
federal dredging projects, as well as other types of federal projects throughout
Texas. In addition, the Texas Antiquities Committee (a division of the Texas
Historical Commission), which includes three professional staff and a secretary,
reviews projects on state-owned lands. However, the Antiquities Committee
usually defers to the Review and Planning Department for review of projects that
are under both state and federal jurisdiction (i.e., most Corps projects and
permits).

ENFORCEMENT

When a violation is suspected, the Corps sends a letter requesting information
from the person conducting the activity and, based on the response, determines
whether a violation has occurred. In urgent cases, the Corps may issue a cease
and desist order while the activity is being investigated. If there is a violation, the
course of action followed depends on the severity. The Corps may issue an after-
the-fact permit, may turn the case over to the U.S. Attorney or the EPA, or may
assess an administrative penalty. (Administrative penalties are a new option,
and have not been used yet.) The majority of cases can be resolved without the
involvement of the EPA or the U.S. Attorney. There are only about 30 active court
cases out of the Galveston District Office, some of which are ten or twelve years
old.

In 1987, various sources reported an total of 314 violations. 139 were reported by
the public, 81 by natural resource agencies, and 94 by the Corps itself. Of the more
than 300 violations, 203 were unauthorized projects; 82 after-the-fact permit
applications were made for some of these projects, and 55 were finally approved.
199 violations were resolved through mitigation measures. In the same year, 96
warning letters and 47 cease-and-desist letters were issued; no criminal and two
civil cases were referred to the Justice Department; ten cases were referred to
EPA. Of these, EPA accepted seven. The two civil cases resulted in fines of
$10,000 and $3,750 and restoration of 2.5 and 2.7 acres of wetlands. Only one
permit was modified as a result of Corps inspection; none were revoked or
suspended (Mannchen, n.d., p. 3).

The Corps is unable to investigate all suspected violations immediately. Most
incident reports are filed and (if the activity in question does not turn out to be a
permitted project) are investigated later, when staff are available. The Corps does
not have the budget or the manpower to conduct investigations on a routine basis.
In 1987, the Corps conducted five overflights and several vehicle surveillance
trips. The promptness in which a site is investigated depends on the significance
of the project in question, the size of the enforcement backlog, and existing staff
schedules. Some may be investigated immediately, most within a month, and
some take even longer. In 1987, investigations averaged sixteen days to complete
from the date a complaint was received. There is no rush to investigate projects
that are already completed.
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As noted, other agencies do report violations to the Corps. Usually the violations
are detected by agency staff in the course of their other work. None of the other
agencies has resources to routinely follow up on permits once they are issued or to
monitor for compliance with permit conditions. Several noted that their staff
periodically inspect project sites if they are already nearby for some other reason,
while others simply defer all enforcement responsibility to the Corps.

Enforcement is widely believed to be the most serious problem in the entire dredge
and fill process. Many people tell of seeing unpermitted projects; the number of
complaints lodged by citizens in 1987 (more than one-third of the total) supports
this anecdotal evidence. When enforcement is lax, whether by intention or
because of lack of resources, people feel free to bypass the permitting process, to
violate the conditions on their permits, or to conduct their projects differently. In
any of these cases, wetlands do not receive the protection the law is intended to
provide. Enforcement is a necessary component of regulation, not a frill to be
dispensed with when budgets are tight.

REVIEW OF FEDERAL DREDGE AND FILL PROJECTS

Dredging and filling projects conducted by the Corps are governed by an entirely
different set of laws and regulations than those governing private, state, and local
projects. Corps projects are, however, reviewed by the same commenting
agencies, and under many of the same procedures, as the projects discussed
above. Federal projects tend to be larger in size and duration than other projects.

There are about 280 miles of federally maintained navigation channels in
Galveston Bay, ranging from 6 to 40 feet in depth and from 60 to over 1000 feet in
width. The estimated shoaling rate (the rate at which "excess" sediment
accumulates in the channel) for all of these projects combined adds up to 15.7
million cubic yards per year. A total of 170 dredged material disposal sites (of
which 65 are open water sites, 65 are confined, and 40 are partially confined) are
used for material dredged from these channels. Most of the disposal sites are
located adjacent to the channels and are usually set back a few hundred feet.

Environmental review of federal dredge and fill projects is provided for under the
FWCA, the Magnuson Fishery Conservation and Management Act (or MFCMA
under which public hearings have been held on several federal projects in Texas),
and under NEPA which requires EAs and/or EISs for federal undertakings. A
substantial fraction of Corps-sponsored dredging consists of maintenance
dredging of existing navigation channels. However, most existing channels and
their associated dredged material disposal sites pre-date NEPA by several
decades. EISs were prepared for these channels some time after NEPA went into
effect. EAs must be prepared each time the Corps wants to change maintenance
procedures, such as by changing a disposal site.

The NEPA environmental review process for Corps maintenance dredging is
coordinated through an "annual dredging conference" that the Corps holds.
Resource agencies are invited to come to this conference to learn what
maintenance projects are planned for the coming year, so that they can prepare
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comments in advance. A detailed package of information about all of the projects
is provided to the agencies attending, as well as to those who wish to review the
information without attending. Later, throughout the year, detailed project plans
are sent to the resource agencies for official comments as the time comes to let a
contract to do each project (e.g. to dredge a particular section of a particular
channel).

When new projects are planned, input from the resource agencies is solicited
from the outset of the planning process. This is, however, only recently the case.
Projects as recent as HG50 did not solicit agency input. The EIS process for new
projects begins during the reconnaissance phase (when the need for a project is
investigated), and a full EIS is prepared during the project feasibility phase. If
any changes to the proposed project are made during the engineering and
construction phases, additional environmental documentation (EA or
supplemental EIS) is required. The original EIS will describe plans for future
maintenance of the project, but if any changes are made to the maintenance
procedures, new environmental documents are required. When environmental
impacts are unavoidable, mitigation measures are undertaken.

Each of the agencies discussed above may submit comments during the NEPA
process. The EPA is given authority to review EA's and EIS's of all other federal
agencies by Section 309 of the Clean Air Act; review of Corps projects falls under
this mandate. In addition to the NEPA process, a few special mechanisms for
interagency coordination regarding major current projects have been developed.
The Galveston District Corps Office, the Texas State Historic Preservation Officer,
and the Advisory Council on Historic Preservation have signed a "programmatic
agreement" governing all maintenance dredging and new construction in the
Galveston Bay Area Navigation Study. This agreement primarily addresses the
proposed deepening and widening of the Texas City Channel, the Houston Ship
Channel (HSC), and the Galveston Harbor Channel. Although the Texas City
Channel project is the only one among these to receive Congressional
authorization, it has been closed due to a withdrawal of local funds. Similarly,
local sponsors have placed the other two projects on hold because of a lack of
funding. Congressional authorization for the HSC project is contingent upon the
results of an EIS now underway. The agreement lays out general procedures to
be followed to take into account the effect of these activities on historic properties.
As required by this agreement, the Corps is in the process of drafting a
comprehensive Historic Preservation Plan for the Galveston Bay area that will
outline procedures for protecting historic properties.

An Interagency Coordination Team (ICT), headed by the Corps and the Port of
Houston Authority, has been formed to coordinate planning for the "HG50"
project, which involves widening and deepening the Houston Ship Channel from
its current size of 400 feet wide and 40 feet deep to 600 feet wide and 50 feet deep in
two stages. Representatives of TWC, FWS, GLO, NMFS, TPWD, the Texas Water
Development Board, the U.S. Soil Conservation Service, and EPA comprise this
team, along with representatives from appropriate ports. All of these agencies
are closely affected by the proposed widening.
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The Corps cannot undertake even channel maintenance by itself; instead, another
agency must act as local sponsor. In the past, the primary duty of the local
sponsor was to provide areas for disposing of dredge material, while the Corps
dredged, built dikes, and disposed of the dredge material. The 1986 Water
Resources Development Act required cost-sharing by the local sponsor, with
contributions related to the depth of the channel. In addition, the local sponsor
became responsible for provision, construction, and management of disposal
areas. The Port of Houston is the local sponsor for the Houston Ship Channel,
and thus for the proposed widening and deepening, which is one of the most
controversial issues in the Galveston Bay area.

The Corps argues that its existing plan for disposal of the material generated by
"HG50," (which relies heavily on existing fill areas, including those immediately
adjacent to the channel) is environmentally sound and has been approved and is
therefore not open for negotiation. Critics believe that the large mass of material
to be disposed of, combined with the tendency of fill material to slide out of the
intended boundaries in existing underwater fill areas such as those immediately
adjacent to the channel, will combine to create serious adverse environmental
effects. The Port of Houston Authority has proposed to dispose of the material in
environmentally sound ways, called "beneficial uses," and the agency has asked
local groups to suggest areas where they would like to use the material to create
new wetlands. Other uses include using the shell from fossil layers as starter
material for creating new oyster reefs, or to build up areas that help regulate the
salinity of the bay. The Corps has reportedly agreed to applying HG50 dredge
material to beneficial uses. Historically however, there have been very few
instances of beneficial uses in Galveston Bay. Congress cannot approve the
project until a local cooperative agreement is signed, providing local citizens with
an opportunity to try to ensure alternative disposal sites for the widening and
deepening of the channel.

EVALUATION

The most important thing to remember in considering the laws under which
dredging and filling activities are regulated is that they were not designed as
mechanisms for averting the adverse environmental effects of dredging. Section
10 of the Rivers and Harbors Act, while specifically addressing dredging, only
applies to navigable waters, and does not require consideration of environmental
criteria in evaluating projects. Section 404 of the Clean Water Act, while covering
most water bodies and wetlands and clearly intended as an environmental
protection statute, only addresses the discharge of materials into these areas, not
the dredging process itself. Thus, neither law functions solely as a mechanism
for environmental protection.

The regulations implementing these laws, while introducing environmental
criteria into the review process for activities covered by Section 10 as well as those
covered by Section 404, nonetheless maintain the distinction between the two laws.
Only activities covered by Section 404 must comply with the detailed requirements
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imposed by the EPA guidelines, such as the guideline that an activity be water-
dependent and the requirement for mitigation for unavoidable impacts. While
these guidelines strengthen the environmental protection function of Section 404
review, the Corps review under both statutes considers environmental criteria as
only one element among many in its "public interest review." The Corps must
balance qualitative environmental considerations against quantitative economic
concerns in making permit decisions. At least one environmental group is of the
opinion that because numbers are not assigned to the environment, its value is
never properly balanced with economic concerns. Similarly, NMFS considers the
failure to assign a quantitative value to wetlands to be a serious obstacle to
ensuring that wetlands receive equal consideration in the permit review process.
The absence of a common yardstick for comparing environmental values with
economic values frustrates the proper functioning of regulatory guidelines
intended to protect the environment. Since neither Section 10 nor Section 404
functions solely as a mechanism for environmental protection, it is imperative
that the guidelines meant to enhance the protective functions of these laws are
respected.

Because the numerous agencies that review and comment on Section 10 and
Section 404 permit applications do focus on environmental considerations, the
existing system offers an opportunity for balancing diverse interests. Yet, the fact
that the Corps, by law, has the final say on all permit decisions relegates these
agencies to an advisory role and impedes this opportunity for balance. A few
agencies (USFWS, EPA, and NMFS) have the right to appeal Corps decisions to a
higher level in the Corps hierarchy, but the appeal process generally is
cumbersome and time-consuming, and is rarely used. At least one agency that
has exercised its right to appeal indicated general dissatisfaction not only with the
process itself, but with the resolutions ultimately offered. Similarly, although the
EPA has the power (under Section 404(c) of the Clean Water Act) to prohibit an
area from being used for disposal of dredged material, thereby "vetoing" a Corps
decision, this is a lengthy process, usually involving litigation, and it is even less
frequently invoked than is elevation to a higher Corps authority. Only about 24
such cases have arisen nationwide since the legislation went into effect.

The one environmental agency with the power to directly prevent a permit from
being issued is the Texas Water Commission, as a Section 404 permit cannot be
issued without certification from the state that the proposed activity will not
violate state water quality standards. However, TWC is entitled to comment only
on water quality impacts, not on fish and wildlife impacts, and there are few clear
water quality standards for dredging activities; thus, water quality certification
rarely stands in the way of permit issuance. Furthermore, this authority only
applies to activities covered under Section 404, not to those regulated under Section
10.

Because Corps regulations are fairly general in nature, the extent to which
natural resources are protected through the permit process depends heavily on
the-interpretation and policies of Corps district offices. Additional guidance
comes from Regulatory Guidance Letters issued by Corps headquarters, but these
are also subject to change as administration policies change.
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Further uncertainty in regulation is introduced by the issuance of general and
nationwide permits, which can effectively exempt a large number of projects from
individual review. While these permits are designed to apply to projects that
would be unlikely to have adverse impacts, the cumulative impacts of many small
projects covered by these permits could be significant and should perhaps be
monitored.

Permit Review Process

As described above, the process by which the various regulatory agencies review
permit applications and work out project modifications and mitigation procedures
consists largely of informal discussion and negotiation. The formal commenting
and permit decision procedures that are spelled out in the regulations proceed
only after concerns have largely been addressed. Nearly all of the agency staff
interviewed felt that the existing system of interagency coordination is effective
and does a good job of protecting environmental resources, or at least as good a job
as could be expected under the existing regulatory structure.

Several of the resource agency staff commented that they have a good working
relationship with the Galveston District Corps staff, maintaining good
communication and an ability to work out their differences amicably. A few noted
that this is a relatively new situation, due to new staff and/or new top-level
management at the district office within the last few years; in the past, resource
agency comments were not given as much weight. Corps staff also expressed
satisfaction with the existing system as a means of bringing together numerous
agencies with differing goals, commenting that a faster process would not be
thorough enough, and a more thorough process would not be fast enough.

There appears to be some disagreement as to how successful the process is in
protecting natural resources. One EPA staff person commented that the federal
goal of no-net-loss of wetlands is being achieved, and another noted that loss of
intertidal wetlands has been largely stopped. NMFS staff, on the other hand,
were strongly of the opinion that habitat loss is continuing (though at a far slower
rate than would be occurring without their efforts), and the data they have
compiled seem to support this view. Unfortunately, available data appear to cover
only through the mid-1980s, and more recent data might indicate increased
protection of wetlands. The absence of data about the quantity and quality of
wetlands in Galveston Bay was a source of continuing frustration for the authors,
since many policy choices hinge on this information.3 TWC staff noted that major
water quality problems resulting from dredging and filling are relatively rare;
although some turbidity is inevitable, contaminants are not common. The only
continuing water quality concern is the shortage of economically feasible upland
dredged material disposal sites to replace existing open water disposal sites. As

3 We have recently been informed by NMFS that more recent data on this subject is available from
the St. Petersburg office.
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previously noted, more thought should be given to the possible benefits of recycling
upland disposal sites.

FWS staff pointed out a number of weaknesses in the regulatory process. They
noted that cumulative impacts of dredging and filling projects are not adequately
addressed. They also commented that the Corps does not always adhere to the
policy of first avoiding impacts, then minimizing impacts, and only then
resorting to compensation, and have stated that a comprehensive mitigation
policy for Galveston Bay is needed. These comments echo those in a 1988 General
Accounting Office study on dredge and fill permits around the entire nation. FWS
also felt that EPA's response to permit applications is very unpredictable and that
EPA's veto power is not used sufficiently. Furthermore, they noted that the
fluctuating work load results in an inconsistent level of effort applied to permit
reviews. FWS also suggested that MOAs between all agencies involved in the
process, and/or statutory changes requiring concurrence on permit decisions, (as
opposed to just a review) would improve the level of environmental protection
achieved by the permit process.

These weaknesses could be partially offset by a stronger public review process.
Although NEPA requires public review of a permit, by the time the public notice is
issued, a decision on the permit has already been made (for all practical
purposes) as a result of the multi-agency review. The public review process
therefore serves as little more than a formality. In addition, it has been suggested
that the public notices mailed out by the Corps do not always include certain
information critical to organizing a viable petition against a permit. Examples
include the character of the fill material, the type of vegetation that will be
destroyed or damaged by the project, and a list of the other property owners
adjacent to the proposed project site in order that they may consult each other. It
has also been suggested that permit applicants, although directed by the Corps to
reach consensus with an objecting public party, are sometimes allowed to make a
half-hearted effort in this regard since the Corps makes the final decision
anyway.

Protection of historic properties faces a few special problems as well. In some
cases, applicants who learn in advance that the presence of a historic site may
cause delays for their project have been known to bulldoze such sites in order to
avoid difficulties. In addition, looting of sites (especially archaeological sites) is
sometimes a concern. Although for this reason, the Corps generally does not
publicize the location of historic sites, private consultants sometimes publish
information about them.

GLO staff noted that because the Governor's Office is the official voice of all state
agencies, GLO staff comments on federal dredge and fill projects do not carry
much weight. When a pro-development Governor was in office, detailed
criticisms from GLO staff were sometimes filed and ignored, while a brief letter
from the Governor's Office approved the project in question.

The fact that so many agencies play a role in the regulatory process suggests that
there might be unnecessary duplication of effort or that applicants may find the
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permit process cumbersome. However, none of the agency staff interviewed
expressed concern over this issue. Several noted that the agencies' roles are often
complementary, since they focus on different types of environmental concerns,
have different areas of expertise, and have differing abilities to enforce their
recommendations. However, the Corps' proposed new procedures for
centralizing and streamlining the review process seems likely to reduce the
effectiveness of agency comments and increase the impact of the Corps' internal
review. Moreover, the policy of the Corps is to rotate officers on a regular basis; to
the extent that the prevailing atmosphere for rather stringent permit review
reflects the predilection of the commanding officer rather than agency policy, the
proposed new rules could have an even more detrimental effect.

One area in which interagency coordination is clearly ineffective is in
recordkeeping on permit processing. Nearly all of the agencies keep some kind of
log of permits reviewed, but none of them shares data with the others. As a
result, each agency lacks one or more categories of data that may be kept by
another agency. For example, the Corps database includes a number of details
about permit applicants, but no data about habitat types or acreage affected, while
both the NMFS database and the EPA database include data about habitat types
and acreage, but not as much background information. The NMFS database
contained some cases not included in the EPA database, although these were
relatively small, and often failed to record the county in which the permit was to
be effective. The TWC database lists the TWC decision on each permit but not the
final Corps decision. None of these databases seems to be coordinated with any
other, and each agency uses different computer software system, so it is difficult
to reconcile data from one source with another.

Perhaps the biggest shortcoming of the permit system, mentioned by most of the
agency staff interviewed, is the lack of any consistent follow-up or monitoring of
project sites after permits are issued. None of the agencies (including the Corps
which has enforcement responsibility) has the budget or staff to do routine follow-
up. As a result, no one even tracks whether permitted projects are completed, let
alone whether the permittees comply with permit conditions. In addition, many
unpermitted dredging and filling activities apparently go undetected and
unreported. The Corps investigates suspected violations if they are reported by
other agencies, or if Corps personnel see questionable activities when they are in
the field for other reasons. TPWD, GLO, and NMFS occasionally investigate
project sites when staff are in the area for other reasons, and report suspected
violations or unpermitted activities to the Corps. EPA and TWC, on the other
hand, essentially leave all such monitoring responsibility to other agencies.
Perhaps the only cases in which monitoring is fairly routine are those where
special actions are required to recover or protect a historic site. Texas Historical
Commission staff monitor sites where archeological excavations are occurring,
and Corps archeologists typically monitor sites where construction activities must
be modified to protect a historic property. GLO staff also conduct special
inspections to check whether special conditions on GLO leases or easements have
been met. However, relatively few leases and easements include such conditions.
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An additional weakness in the regulatory system is the current limitation on
TPWD's regulation of sand, gravel and shell dredging. TPWD jurisdiction over
these activities in the past provided a mechanism for monitoring the
environmental effects of dredging projects that do not involve the discharge of
material into a water body or wetland, and thus do not require a Section 404
permit. However, a recent attorney general's ruling that any activity for which
GLO has issued a lease is exempt from TPWD regulation significantly curtails
TPWD's ability to oversee dredging activities. Only projects whose sole purpose is
to gather sand, shell or gravel would need a TPWD permit. Since GLO is not
required to coordinate with other agencies when issuing leases or easements,
except for geoseismic projects, the only way to reinstate TPWD's regulatory
authority would be to modify the enabling legislation. TPWD has already made
one attempt to submit revised language to the legislature, which would have
eliminated exemptions (including the exemption for navigation), but GLO objected
and the issue was tabled. GLO staff feel that TPWD is attempting to gain control
over projects that are already adequately reviewed by GLO, thereby creating
unnecessary confusion and difficulties for permit applicants. It is important that
this interagency "turf battle" be resolved. Staff of the two agencies apparently get
along well, but legal barriers often prevent them from working cooperatively.

Conclusion

Dredging and filling is one of the most pervasive human activities in Galveston
Bay. From individual piers to multi-agency navigation channels, many bay uses
require some dredging. The regulatory framework for dredging and filling is
relatively simple: the Army Corps of Engineers may issue permits, while other
agencies with a strong environmental focus may only comment on these permits.
However, there are some gaps and complexities in the law: Section 10 of the
Rivers and Harbors Act covers both dredging and filling, but only in navigable
waters, while Section 404 of the Clean Water Act, which covers wetlands in
addition to water, only addresses the discharge, not the dredging process itself.
Neither law covers many other kinds of common activities that disturb the various
estuarine habitats, and the Corps' own activities seem to undergo a lighter
scrutiny than other projects.

The review process is surprisingly well-conducted, considering the large number
of diverse agencies involved, but there are serious questions about the extent to
which it is effective in preserving wetlands. The scientific basis for
understanding the impacts of dredging on water quality also seems to be
inadequate for formulating sound public policy. Cumulative impacts to coastal
wetlands permitted under the several laws need to be assessed before the Corps
issues a general permit or a letter of permission, but neither the science nor the
regulatory process is adequate for this more comprehensive approach.

Perhaps the most serious problem in dredge and fill is the lack of enforcement.
Given the number of projects, especially small projects, spread around the bay,
the resources that would be required for full enforcement are enormous. Even
taking that problem into account, however, enforcement must be deemed
inadequate when the permitting process is widely regarded as optional rather
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than mandatory. Given that enforcement is always easier when the number of
entities to be regulated is smaller and more centralized, an alternative might be to
regulate through those who operate dredging equipment, either through a
licensing program or by holding them partly responsible for violations.
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SUMMARY EVALUATION: DREDGING AND FILLING

Problem. Dredging destroys the bottom-dwelling habitat of the dredge site and creates
turbidity that harms flora and fauna. Contaminated sediments release toxics into
surrounding waters; improper disposal of contaminated dredged material.

Authority: Section 10 of the Rivers and Harbors Act and Section 404 of the Clean
Water Act (also the primary mechanism for protecting wetlands). Corps and the EPA
may develop permit guidelines. TWC may prohibit any permit that will violate state
water quality standards. TWC also certifies nationwide and general dredge and fill
permits for Texas. GLO issues permits for all activities on state-owned submerged
lands. NMFS implements the Magnuson Fishery Conservation and Management
Act and the Fish and Wildlife Coordination Act. NEPA of course applies.

Agencies and Implementation: The 10/404 permitting process requires a multi-
agency review of applications by the following agencies: National Marine Fisheries
Service; US Fish and Wildlife Service; Texas Water Commission; Texas Parks and
Wildlife; Texas General Land Office; and Texas Historical Commission.
Commentary is typically provided to the district Corps via "joint processing
meetings." Corps need not heed these comments, but often does grant applicants
fewer disturbed acres than requested. Agencies may request review of a permit by a
higher Corps authority. Final Corps evaluation is based on a "public interest review"
that includes consideration of environmental and economic concerns.

Capacity. Mixed. Few agencies can inspect the actual sites, but interagency review
meetings allow agency comments to be discussed. Few resources for enforcement.

Policy: Corps response to environmental comments supportive but apparently
dependent upon specific individuals, thus open to change. Follow-up after permit
issued and detection of unpermitted activities is given very low priority. Corps
seeking a "streamlined" review process that would downgrade impact of other
agencies' comments. EPA has authority to enforce but relies on Corps. TWC denies
about one permit per year on the basis of water quality problems.

Technical and environmental results: Apparently, continuing loss of wetlands.

Barriers, problems. Statutory framework does not provide direct protection of
wetlands. No laws offering a comprehensive policy approach including proper
mitigation of the cumulative impacts of dredge and fill. Corps mandate is
construction and maintenance of channels; environmental concerns secondary. Lack
of TWC sediment standards impedes effective TWC review of dredging/fill on the basis
of water quality.

Recommendations: Identify upland disposal sites and purchase if necessary; recycle
wherever possible. Lobby nationally against the present Corps streamlining proposal;
develop sediment standards; improve the public review process of permits; develop
stronger disincentives against skirting the permitting process; modify water quality
standards to strengthen the 401 certification process; assign a per acre dollar value to
wetlands.
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CHAPTER SEVEN
FRESHWATER INFLOW

Estuaries require freshwater inflow to be biologically productive. Galveston Bay,
which receives a great amount of freshwater inflow, is an unusually productive
estuary. Water rights are entirely under state control. The Texas Water
Commission (TWO, the Texas Parks and Wildlife Department (TPWD), and the
Texas Water Development Board (TWDB), all play a role in the water rights
process. This chapter begins with a brief review of state law, which is necessary
to an understanding of the ensuing discussion of freshwater inflow into Galveston
Bay; finally, agency practices and resources are evaluated.

WATER OWNERSHIP AND RIGHTS

Water can be divided into two types: surface water and groundwater. In Texas,
courts have ruled that groundwater "belongs to the owner of the land above it and
may be used or sold as private property" (Kaiser, 1986, p.32). Surface water within
a defined watercourse belongs to the state, and Texas courts have ruled that the
state owns these waters in trust and may allocate the water for the use and benefit
of all people in the state (Kaiser, 1986, p. 19).

Water rights in Texas were originally determined according to English common
law and the riparian doctrine. At first, the owner of land adjacent to a natural
watercourse had private rights over the water flowing by his land. Over time, the
doctrine of prior appropriations of water rights was incorporated into Texas water
law to suit Texas' more arid climate. Under prior appropriation, the party who
first puts a source of surface water to beneficial use obtains a right to use that
water. Similarly, disuse ends a party's right to that portion of water. The concept
behind this doctrine is best stated in Section 11.027 of Texas' present Water Code:
"As between appropriators, the first in time is the first in right." The doctrine
requires continued use to maintain a water right, and may be best stated as "use
it or lose it" (Lyndon B. Johnson School of Public Affairs, 1991, p. 3.9). Currently,
a water right lapses after ten years of non-use.

Prior appropriate applies to "beneficial uses" of water. The 1931 Wagstaff Act
established a priority ranking of beneficial uses of surface water (Tx. Water Code
S. 11.024):

1. Domestic and municipal 5. Hydroelectric
2. Industrial 6. Navigation
3. Irrigation 7. Recreation and Pleasure
4. Mining 8. Other Beneficial Uses

In 1985 the Texas Legislature amended the Wagstaff Act, substituting "Bays and
Estuaries" in the eighth category in place of "other beneficial uses." The law also
requires TWC to assess the effects, if any, of the issuance of the permit on the bays
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and estuaries of Texas and, for permits issued within 200 miles of the coast, to
take into account conditions necessary to maintaining beneficial inflows to bays
and estuaries.

Conflicts that developed between the two systems of water rights in Texas (the
riparian system and the prior appropriations system) were settled by the 1967
Texas Water Rights Adjudication Act, which merged the two systems. The act
required that any person claiming a riparian water right after 1969 file a claim
for the right with TWC. If a permit was granted, it had the effect of consolidating
riparian rights under the prior appropriation doctrine. Since 1969, any person
who wants to acquire a water right must receive a permit from TWC. The result
of the permitting process is a water right that entitles the owner to an amount of
water determined by the permit.

In sum, Texas water law vests strong rights in those who were already using the
water. The priority of beneficial uses puts virtually all human uses (domestic,
agriculture, energy, and pleasure) above maintaining the habitat or protecting
the environment. Thus freshwater inflow into Galveston Bay is hostage to the
ever-growing populations along the rivers that feed the bay and is protected only to
the extent the permitting process takes estuary needs into account.

GALVESTON BAY INFLOW TRENDS

Surface water is the most important source of water for Galveston Bay. Most of
the freshwater inflow to Galveston Bay comes from two river basins, the Trinity
River Basin and the San Jacinto River Basin. For the years 1941-1976, scientists
calculated that the Trinity River Basin supplied more than 70 percent of inflow
during the wet months of December through June. The San Jacinto River Basin
supplied about 18 percent. The average annual freshwater inflow to Galveston
Bay from the Trinity and San Jacinto River Basins, which are gauged, and the
San Jacinto-Brazos Coastal Basin, San Jacinto-Trinity Coastal Basin, and the
Trinity-Nueces Coastal Basin, from which inflow is calculated, was 11,340,000
acre-feet in the same period (National Oceanographic and Atmospheric
Administration [NOAA], March 1988, p. 15). The maximum annual inflow was
23,696,000 acre-feet in 1973 and the minimum annual inflow was 2,913,000 acre-
feet (about one-tenth of the maximum) in 1956. When evaporation losses are
considered, then these figures change to 22,290,000 and 1,321,000 acre-feet.

The total appropriations of water rights in the two major basins that contribute 88
percent of Galveston Bay's freshwater inflow are shown in Table 7-1. The figure
is based on a model which is run using a variety of data including stream flow
measured by the USGS, self-reporting data, and water rights already allocated.
The results suggest that in 1989, all of the rivers draining into Galveston Bay had
sufficient water to allow TWC to issue additional water rights permits for
diversion and for surface impoundments.
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Table 7-1
Water Rights Appropriated as of June 1991

(millions of acre-feet)

River
Basin

Trinity

San Jacin.

Trinity/
San Jacin.

Total

5.10

0.63

0.05

Use l Use 2 Use 3 Use 4/5
Municipal Industriallrrigation Mining

Hydro*

2.80

0.29

0.00

1.80

.32

.03

.40

.02

.02

.02/.12

.006/0

0.00

Use? Use8
+ RecreationalOther

.005

.0009

.0001

.0002

0.00

0.00

* Mining/Hydro-electric Power
Sum of rows may not exactly equal total due to rounding.
Source: Texas Water Commission

Statewide, Texans use about 14.2 million acre-feet (maf) of water per year, of
which about 6.5 maf come from surface water. Of this surface water, more than
44 percent is used for irrigation, about 30 percent for municipalities, and about 20
percent for manufacturing. Steam electricity, livestock, and mining account for
the remainder.

At this writing, there are 94 water rights holders in the San Jacinto River Basin
and 481 water rights holders in the Trinity River Basin. Appropriations of water
rights will continue to affect freshwater inflow to Galveston Bay. Surface
impoundments, installed to ensure drinking and irrigation water and reduce
flooding, have changed the amount of freshwater inflow to Galveston Bay, mostly
by eliminating the peaks in upstream demand and thereby evening the quantity of
inflow. However, observers believe that Galveston Bay's problem is less a lack of
fresh water than the quality of the inflows, which is compromised by increasing
development around the bay and the rivers flowing into it.

Return flows, or water put back into the bay, constitute a second important source
of freshwater inflow. Return flows add nutrients to the bay, with higher nutrient
loads expected in the future as Houston's population increases. The City of
Houston currently discharges about 300 million gallons per day of treated effluent
to the Bay, much of it through the Houston Ship Channel. The population
forecasts used by the City of Houston predict a 2.5 to 3 percent annual growth rate;
in order to meet the growing demand for drinking water, Houston is considering
interbasin transfers from the Toledo Bend Reservoir (on the Sabine river near the
Louisiana border). This will increase both the return flow and the nutrient load to
the Bay.
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Timing and Release

Thus far, our discussion has focused on the quantity of water reaching the bay.
The timing of its arrival is also very important, however; surface impoundments
or reservoirs on rivers may affect both quantity and timing. Utilization of much of
the state's water resources is made possible by impoundment and diversion
structures that are federally constructed and/or permitted. The U.S. Army Corps
of Engineers (Corps), the Bureau of Reclamation, and the Soil Conservation
Service (SCS) build reservoirs and river diversions. The Corps permits
impoundments and diversion under the Rivers and Harbors Act and Section 404
of the Clean Water Act. The National Marine Fisheries Service (NMFS) and the
U.S. Fish and Wildlife Service (FWS) provide comments and advice on
impounding and diversion of river flows to those agencies under the FWCA and
NEPA. Surface impoundments in the watersheds draining into Galveston Bay
are owned and maintained by a variety of agencies, including the City of Houston
(Lakes Houston, Conroe, and Livingston), the San Jacinto River Authority (Lake
Conroe), and the Trinity River Authority (Lake Livingston), in the lower basin.
Including the upper basin of the Trinity River basin, there are over 26 reservoirs
in the Trinity and San Jacinto river basins (Texas Water Development Board,
1990, pp. 3-32, 3-33), owned and operated by municipalities, river authorities, and
water districts.

Reservoirs clip the peaks on river flow during floods and spread floods over a
longer time base. They also can contribute to low flow releases during the
summer drought. The seasonality of freshwater inflow has an impact when
average river flows are unchanged. For example, dams built on the Sabine River
contained the natural peak river flows of spring for later release in generating
electricity; the unnatural summer floods reduced salinity below a tolerable level
and the white shrimp fishery collapsed (NOAA, 1989, p. 46). Estuarine dependent
species have adapted to seasonal cycles of the ecosystem, including spring rain
and decreased summer precipitation. Alteration in this pattern adversely affects
estuary productivity.

One way to ensure that seasonality of freshwater inflows is maintained is for the
state to acquire water rights for that purpose. However, there are impediments to
implementing this proposal. First, there may not be enough water rights
available for this purpose. Second, obtaining these water rights could be costly.
Finally, the scientific knowledge is lacking to justify a program for systematically
releasing water to Galveston Bay. The multitude of jurisdictions that control
some timing compound this lack of knowledge about the precise freshwater needs
of the bay.

With the notable exception of the Wallisville Project on the Trinity River, no
additional surface impoundments are planned in the basins draining into
Galveston Bay. The proposed Tennessee Colony in the Trinity River Basin has not
obtained financing nor have the environmental impacts been fully addressed
(TWDB, 1990, p. 3-33). The Lake Creek project in the San Jacinto River Basin is
currently not planned for development, and was never submitted to Congress for
approval, although the final Environmental Impact Statement was submitted to
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Figure 7-1
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the Environmental Protection Agency. The project sponsor, the San Jacinto River
Authority, suspended the project for financial reasons and lack of local support.
The Bedias Dam and Reservoir project in the Trinity River Basin has also been
suspended and is not likely to be constructed.

The Wallisville Project is the only project being developed by the Army Corps of
Engineers in the San Jacinto and Trinity River Basins at this time. Project
sponsors include the City of Houston, the Trinity River Authority, and the
Chambers-Liberty County Navigation District. When constructed, Wallisville will
provide water for the City of Houston and also serve as a saltwater intrusion
barrier. The Wallisville Project has been the subject of a protracted and lengthy
battle, with critics charging that a salt water intrusion barrier could be designed
with fewer environmental effects. The National Marine Fisheries Service (NMFS)
has testified that construction of the dam would result in reduced freshwater
inflow, reduced nutrients crucial to the food web, and reduced sediments to
Galveston Bay. NMFS estimates that freshwater inflow from the Trinity River to
the bay could be reduced by 4.3 percent during high river flows and 22 percent
during drought conditions. Reduced inflows could result in salinities too high to
sustain the brackish to fresh marshes and submerged grasses. NMFS claims the
proposed work would also adversely impact fishery resources (both economically
and environmentally) by isolating marine fishery habitat behind the dam and
levees.

Construction on the project began again in 1991, although heavy rains through
the winter of 1991-1992 have delayed work on the project. Then, on January 28,
1992, TWC ordered a year-long annual study before reauthorizing Wallisville's
water rights, which were granted to the City of Houston and Trinity River
Authority (Dawson, "New Wallisville Dam," 1992, p. A-16). Although more legal
delays may ensue, the Wallisville Dam is currently under construction.

WATER RIGHTS PERMITTING

Texas Water Commission

As noted, potential water users must obtain a water rights permit. The process
for determining water rights is illustrated in Figure 7-2 "Application Procedure
for State Water Rights Permits." The Commissioners of TWC vote on each
permit, called a Certificate of Adjudication. In 1991, TWC issued about 200 water
rights permits, including amendments.

Water Rights Team. The first step in obtaining a permit is to submit an
application. Applicants may seek a new water right, an amendment to a water
right, an exemption for water from an exempt reservoir, or an extension to an
amendment. Applicants must supply information about the source of the
proposed water use; the amount and purpose of diversion and use; the rate and
method of diversion; the location of the diversion point, reservoir, and dam; how
much water will be returned; and a conservation plan. The application is
processed by the Water Rights Team in the Division of Watershed Management,
Office of Water Resource Management of TWC.
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Within ten days, the application is reviewed for completeness. If staff deem it
incomplete, it is returned to the permittee, who has thirty days to supply the
additional information. Then, within another eight days, TWC again decides
whether the application is complete, with incomplete applications again returned
to the applicant for more data. For complete applications, the permitting process
now takes two divergent paths. One path considers public comment while the
other involves a more thorough internal review of the permit application. Within
five days after ensuring that an application for a permit is administratively
complete, the Water Rights Team must file the permit application with the Chief
Clerk of the Water Commission. The Chief Clerk gives notice to every single
diverter of surface water, downstream and upstream of the point of diversion on
behalf of the permit applicant, who has an obligation to notify these people. The
applicant is also informed of the procedures to follow to provide public notice
regarding the pending application. If public hearings are requested by any thus
notified, hearings are scheduled on the application. If hearings are not
requested, then a permit is drafted, prepared for distribution, and placed on the
weekly agenda for the Commissioners.

The internal technical review, called the Technical Review Phase, lasts 75 days.
Several different units of the TWC are sent copies of the permit application for
their review, including Environmental Systems, Water Availability, Hydrology,
Conservation, Dam Safety (if necessary). The permit is also sent to the Coastal
Studies Group of the Texas Parks and Wildlife Department, which may comment
on the permit's effect on bays and estuaries. The different units within TWC have
a sixty-day deadline in which to respond with technical comments to the permit
writers. After this time the Water Rights Permit Team sends the draft permit
application to the Water Rights Legal Team in the TWC Office of Legal Services
and Compliance, who have 15 days to review the draft and make final comments.
At the end of the 75-day period, comments from TPWD, if there are any, are also
considered.

If no hearing is requested, the date for final consideration of the Water Rights
Permit is set and published in the Texas Register. The Commissioners vote to
issue, deny, or alter the permit. If a hearing is requested on the permit then
hearings are held before a Hearing Examiner, who gathers evidence and
proposes a decision within sixty days of the hearings. Then the date for the
hearing is published and the procedure completed.

The Water Rights Team comprises one support person and five professional and
technical staff with experience ranging from three to twenty years. In 1991, they
processed over 500 water rights permits or amendments. However, in the spring
1992 reorganization, the separate unit which processed the annual water use
forms was eliminated, and the Water Rights team has assumed these
responsibilities. Finally, the Water Rights staff assist other programs, such as
conservation (Water Policy), in the internal review process, further straining staff
resources. A Water Rights Team within the Office of Legal Services and
Compliances provides legal support.
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Environmental Systems Team. The Environmental Systems Team, which until
the TWC's winter 1992 reorganization was part of the water rights program,
assesses permits applications for their effects on the amount and quality of water
reaching the Bay. Section 11.147 of the Texas Water Code spells out the conditions
for determining the effects of the permit on freshwater inflows. The TWC must
consider, among other factors, the following: (1) the need for periodic inflows to
supply nutrients and maintain salinity levels necessary for preserving the bay; (2)
the ecology and productivity of the bay; (3) expected effects on the public welfare of
a failure to include in the permit all or some of the conditions needed to maintain
beneficial inflows to the affected bay or estuary; (4) the amount and proposed use
of water requested by the applicant; (5) the expected effects on the public welfare of
the failure to issue all or part of the permit being considered; and (6) the priority
order of beneficial uses.

Because no regulations have been promulgated to implement Section 11.147, the
Environmental Systems Team operates directly from the mandate in the Water
Code. Maintenance of freshwater inflow to bays and estuaries is being effected
through studies, especially computer models of freshwater inflow which are also
mandated in the law. The studies are now expected to be completed in fall 1992
and will result in a draft of proposed new regulations.

The computer models of freshwater inflow on bays and estuaries are very complex
and large; a simulation which the Texas Water Development Board runs in only
100 hours requires 700 to 1000 hours on the TWC mainframe. A minicomputer for
these models has been included in the proposed budget for the Environmental
Systems Team for several years, but the team has had to delete it from the final
request in order to meet its budget goal. As a result, the team often simply cannot
do their own research and must rely upon TWDB, which uses its computers for
its own purposes and may not always be able to meet TWC's request in a timely
way.

The kind of environmental review mandated in the law is very labor-intensive.
However, of the present staff of about 42 people in Environmental Systems, only
about one-fourth are knowledgeable about maintaining freshwater inflow; and
recently a modeler position was downgraded in order to obtain funds to upgrade
another position. Moreover, Environmental Systems staff have many
responsibilites beyond their concerns for freshwater inflow, including
monitoring, permit reviews, and water quality management planning.

A recent action of the TWC Commissioners appears to support the concerns of the
Environmental Systems Team. On March 4, 1992 the Commission approved an
agreed order stipulating releases from the Choke Canyon reservoir system for
freshwater inflow to Nueces Bay and Rincon Bayou. This is one of the few times
that a special provision in a water rights permit has been enforced, but it may
augur well for future decisions where environmental and developmental
concerns may collide.
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Texas Parks and Wildlife Department

As noted, the Texas Parks and Wildlife Department (TPWD) reviews water rights
permits. As with TWC's Environmental Systems Team, who assess permits
under the same statutory provisions, TPWD derives its authority directly from the
law in the absence of implementing regulations.

The permit application arrives at the Coastal Studies Program, where it is logged
and sent to three different divisions for review: Endangered Species; Fisheries
and Wildlife; and Public Lands (for recreation resource impact). After each of
these divisions reviews and comments on the permit, the permit is returned to the
Freshwater Inflow Coordinator. The permit is tracked as it moves through the
different divisions, a process which takes about three weeks. TPWD then
prepares a written comment if one is deemed necessary.

Under Chapter 11 of the Texas Water Code, TWC must consider any comments
from TPWD on permit applications to store, take, or divert water. TPWD also has
the option to be a party to hearings on water rights permit applications. The law
does not require TWC to adopt any of TPWD's comments, although the agency
may request a hearing in order to publicize its concerns.

TPWD was reorganized in early 1992. The former Environmental Assessment
Branch included three programs: Coastal Resources, Wetland Resources, and
Habitat Resources. The new Aquatic Studies Branch has two programs:
Freshwater Studies and Coastal Studies. The Coastal Studies Program will focus
on reviewing freshwater inflow, while Freshwater Studies will concentrate
mostly on streamflows. The Coastal Studies Program will have the lead in
reviewing major water rights applications located in all other areas of the state.

Funding for the Coastal Studies Program comes from Fund 9, the general
legislative fund for TPWD. The program currently has six staff members.
However, only 1.5 staff currently spend all of their time coordinating water rights
application reviews. The remainder of the staff will be involved in determining
freshwater inflow needs for the bay and estuaries and flow requirements for
streams.

Texas Water Development Board

Among its other duties, the Texas Water Development Board (TWDB) collects and
evaluates data about the state's bays and estuaries and conducts studies and
analyses to determine bay conditions necessary to support a sound ecological
environment. The Legislature required TPWD to be complete the analysis of
freshwater inflow by December 31, 1989, but the studies were still under review by
TPWD, TWC, and TWDB in summer 1992. These studies will be used by both
TWC and TWDB to develop the missing regulations on freshwater inflow.

The Environmental Systems Section of the TWDB has a budget of $400,000, which
supports ten staff members, eight of whom are scientists or engineers, and one
secretary. Approximately 50 percent of staff time is spent on freshwater inflow.
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Thirty percent is spent on instream flow, and the remaining 20 percent is spent
on other environmental analyses for the Texas Water Plan, which the TWDB is
required to prepare and maintain. Because developing the complex models of
freshwater inflow into bays and estuaries is central to the section's mandate, it
has included a request for an improved computer in its Strategic Plan for
Computer Resources. At present, it takes five months of calibration (100-150
hours) before the model can be run on the minicomputer. The new computer
would reduce this time by an order of magnitude—down to a couple of days.

In 1981, taxpayers voted to establish a $50 million Water Research and Planning
Fund in the Water Assistance Fund. So far, $3 million has been used for research
on bays and estuaries. Because the research funds came from the general
revenue, however, the Legislature reappropriated large portions to other
purposes, and the fund is now almost depleted. Federal research grants often
require state matching moneys; if the Research Fund is depleted, the state will
not be able to accept federal grants and will have difficulty conducting necessary
research.

TWDB's studies can play an important role in decisionmaking about water rights.
When the TWC entered into the agreed order with the City of Corpus Christi, the
Nueces River Authority, and the City of Three Rivers over freshwater releases
from Choke Canyon Reservoir and Lake Corpus Christi in March 1992, the
numbers used to calculate timing and amount of releases came from data
supplied by the TWDB and suggested by a Technical Advisory Committee.

ENFORCEMENT

In contrast to water quality law, where violations can be enforced
straightforwardly, the structure of Texas water law makes enforcement of
violations of water rights, such as overappropriations or unauthorized diversions,
very difficult. Enforcement of water rights is the responsibility of the Office of
Legal Services and Compliance of the Texas Water Commission. Initial
complaints are usually filed by a citizen or a TWC district inspector. Once it has
been ascertained that an unauthorized diversion has been made, the TWC district
office notifies the diverter of the illegal diversion and asks him to apply for a
permit. If the diverter does not request a permit, then a report is filed with the
Attorney General's Office (AG). The TWC can issue a $1,000 per day penalty, but
ultimately enforcement requires a suit to be filed by the AG.

Enforcement of existing permits is based largely on the annual reports of water
use that water rights holders must submit. These self-reporting forms require
information detailing amounts of surface water used. However, a powerful
incentive to report use inaccurately is built into the system because nonuse of a
water right for ten or more years results in the loss of that right. Currently, there
is no means of ensuring permittees report accurately, and no requirement to
assess whether water treatment equipment or irrigation or other equipment is
functioning efficiently. Therefore, users who do not divert their full entitlement
still have an incentive to report that they are using all the water. The self-reports'
are thus likely to overreport water use.
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This inaccuracy has some serious consequences in that it provides a poor basis for
calculating how much water remains to be allocated. From a planning
standpoint, it is difficult to predict water demand when there is no means for
calculating actual usage. Efforts should be made to proactively manage demand,
rather than simply meet demand as it arises. In the past, water authorities
have issued "doubled" or "stacked" appropriations, when they knew that all of the
water allocated in permits was not being used. To the extent that this practice
continues, in whatever form including term permits, it creates the possibility for
overallocation and special harm to the uses lowest on the water rights ladder;
namely, bays and estuaries.

In general there are few enforcement incentives to report accurately. TWC
resolves many permitting problems through informal means, and those that are
referred to the Attorney General's Office sometimes escape prosecution. The
Attorney General's office pursues only three or four water rights cases each year,
in part because prosecution is so difficult without measurements of actual water
use. If reports that overstate water use are not detected and penalized, users will
recognize that reports that understate water use will be similarly ignored. Since
water has no cost in Texas, there are few economic incentives for permittees to
conserve it. Thus the entire basis of the permit process is undermined.
Applicants for new or amended water rights can be required by the TWC to
submit a water conservation plan but, given that monitoring is so difficult, it is
not clear how often TWC makes use of this provision. Full implementation of
State House Bill 1, passed in 1985, would constitute a step towards improving the
water rights situation. The legislation required TWC to adopt water conservation
rules, but the agency is only now in the process of drafting these rules.

EVALUATION

The Texas Water Commission bears primary responsibility for ensuring adequate
freshwater inflow into Texas' bays and estuaries, issuing permits based on
studies conducted by TWC, TPWD, and TWDB. Thus far, lack of freshwater
inflow has not been a serious problem for Galveston Bay, but several factors
should prevent too complacent an attitude.

First, the agencies have not yet promulgated regulations implementing the
statutory requirement to protect bays and estuaries in granting rights to divert
water. In the absence of regulations, inconsistencies in administration may
arise, permitees' expectations are unclear, and any agency action may be
challenged in court. The regulations are expected to be promulgated by the end of
1992, pending the completion of the multi-agency review of the mandated studies.
They must be carefully examined to ensure they do fully protect the bays and
estuaries.

Second, the reorganization of TWC has separated staff that used to conduct a
unified review of water rights permits. Now Environmental Systems reviews
effects on estuaries while Water Rights actually grants the permits. While the
permitting process is well-established, constituting one of the oldest functions of
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the earliest water agency in Texas, environmental review has been mandated
only since 1985. By putting environmental review in a different administrative
unit, the reorganization may peripheralize it, symbolically making its review
analogous to that of TPWD, which also comments on habitat and species
preservation as well as effects on recreation. The fact that TPWD's comments are
sent to Environmental Systems rather than directly to Water Rights only
enhances this symbolic removal of environment from other water rights
concerns. Conflicts between the two sections can be resolved only at the level of
the Assistant Executive Director, Office of Water Resources Management.

Third, TPWD comments may not be included in the permit consideration. The
law does not require TWC to adhere to TPWD comments, only to obtain them.
However, under the current water rights permitting process, Water Rights may
proceed with the permit even without comments from TPWD in an effort to stay
within the 75-day deadline for the internal review process. Often this reflects
TWC's assumption that TPWD did review but had no comment to make. A simple
change in procedure, requiring TPWD to make a written comment on every
permit, even to say that it has no comments, could ensure that a permit is not
granted without TPWD review. It is especially important to ensure that TPWD at
least has a chance to indicate its views because its staff are the experts on
endangered species and other species- and habitat-related issues.

Fourth, enforcement of water rights is weak and, in some cases, undermines the
very purpose of the program. Data collection is almost entirely dependent on self-
reporting by permit holders, who have a strong incentive to report that they use all
the water they have been allocated, even when they actually use less (or more).
Without accurate data, regulators have no basis for determining whether a
watershed can sustain additional diversions without hurting downstream bays
and estuaries. Since regulators cannot monitor water use themselves, they have
no basis for penalizing false reports. Finally, without monitoring, regulators
must rely on rare complaints by citizens or field staff who are conducting
inspections for other programs to detect water users who do not hold diversion
permits at all. Even when such violators are detected, the law provides TWC with
virtually no power to penalize them, forcing the agency to expend considerable
resources in getting the Attorney General's Office to take the case.

A Watermaster program similar to that in place in South Texas, which covers the
Guadalupe, Nueces, and San Antonio Rivers, could remedy many of these
problems. Under the Water Rights Adjudication Act of 1967, TWC is empowered
to create water divisions. In each division, the watermaster protects the rights of
water users by ensuring that surface water is used in accordance with allocated
rights. Holders of water rights pay for the administrative costs of the program,
including meters and measuring devices ($300-$600 for a four-to-six inch pump),
a base fee ($50 annually in the South Texas Division), and a fee based on water
usage (three to four cents per acre foot for most uses). When a water right holder
plans to use water, the watermaster is notified so that he can determine whether
streamflow is adequate. The watermaster also responds to complaints about
illegal diversions.
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The intent of the law was to add watermaster programs working eastward
through the state's watersheds. However, the public, although recognizing the
salutary effects that improved information could have on downstream users
access to water, were concerned about the costs of the programs, especially the
paperwork entailed in the weekly notice of intent to pump, and it seems unlikely
that such programs will be implemented. Even in the absence of a watermaster
program, certain of its central features can be imposed with salutary effects. In
particular, metering and imposing a fee for water use are two measures that
together overcome difficulties in the present enforcement program: they remove
incentives to over-report or under-report water usage, make water a costly rather
than a free resource, and provide regulators with accurate information on water
availability. Using this information, TWC can more adequately meet the needs of
all those who need water, including bays and estuaries.

Potential problems with the existing process for maintaining freshwater inflow
are indicated by the fact that maintenance of bays and estuaries falls into the
lowest priority category of "beneficial uses." Moreover, permit conditions
concerning beneficial flows to bays and estuaries may be suspended during
emergencies upon notification of TPWD. Since the primary condition under
which a permit would be suspended is a drought, bays and estuaries are at double
risk: first from the drought itself, and second from diversion of additional water to
upstream cities.

This approach to setting priorities for water use is made still more problematic for
regulating freshwater inflow by the number of different agencies that may
construct surface water impoundments, primarily for drinking water for the
growing population of the Galveston Bay region. Both the Trinity and the San
Jacinto River Authorities, whose charge is to develop fully the water resources of
their respective watersheds, operate surface water impoundments and propose
additional ones. Lake Livingston, which supplies water to the City of Houston, is
managed by the Trinity River Authority (TRA). The TRA, together with the city
of Houston and the Chambers-Liberty Counties Navigation District, is the sponsor
of the proposed Wallisville Project, a dam at the lower end of the Trinity River that
will prevent saltwater intrusion and supplement Houston's water supply. The
San Jacinto River Authority, along with the Bureau of Reclamation, proposed a
new reservoir on Lower Lake Creek, a tributary of the San Jacinto River, to serve
as water supply for The Woodlands; although an EIS has been submitted to EPA,
the project is not being considered because of the absence of adequate local
funding. Finally, the Texas Water Development Board makes loans to
communities for reservoirs for water supplies through the Water Development
Fund; the Tennessee Colony project in the Trinity Basin is described as a possible
new project in the TWDB's 1990 State Water Plan.

Freshwater inflow is central to maintaining the unique character of Galveston
Bay (and all of Texas' other estuaries as well). Yet the statutory and regulatory
frameworks for controlling it are both rather weak. Other states are finding that
economic or market-based regulations for water allocation are much more
effective than direct regulation; they are also cheaper to implement and may not
require legislative action. A metering and water fee program (the former would
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not require new legislation; the latter might) would bring the market to bear on
water allocation in Texas and would at a minimum ensure that data about water
use are accurate enough to form a basis for further water rights allocations. In
the absence of good data, ensuring that Galveston or any other bay receives
adequate water is a matter of luck rather than management. If the legislature
were to give maintenance of bays and estuaries priority over at least some human
uses, then the state's policy would also support environmental protection of one of
its most productive and attractive resources.
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SUMMARY EVALUATION: FRESHWATER INFLOW

1. Problem. Freshwater inflow is needed to maintain the productivity of the
estuary.

2. Authority. The Texas Water Commission appropriates water rights on a "use
it or lose it" basis. Bays and estuaries are 8th in a list of possible water uses that
places all human uses, including drinking water and irrigation, much higher.
TWC assigns rights and receives self-reporting data on actual water use. Texas
Parks and Wildlife Department reviews permits for environmental concerns.

3. Capacity. Low. TWC processes 500 permits or amendments a year with only 5
staff members, and the number of permits is expected to rise significantly due to
events outside Galveston Bay. TPWD staff increasing. Monitoring of use not
required, making self-reporting inaccurate.

4. Policy. TWC Environmental Systems Team moved out of the Water Rights
Permitting group, separating environmental review still further from the central
concern of permitting. TPWD comments not necessarily influential. No
enforcement because no monitoring. Slow in developing estuary regulations.

5. Technical and environmental results. Without more detailed monitoring and
accurate use information, environmental results cannot be related to policy.

6. Barriers and problems.
a. Incentive in "use it or lose it" policy to overreport water use up to permitted
limit, undermining planning.
b. All human uses more important than environmental.
c. Surface water impoundments that limit freshwater inflow constructed by
many agencies—river authorities, cities, Bureau of Reclamation, others—
without coordination.

7. Recommendations.
a. Move TWC Environmental Systems Team back into the Water Rights
Permitting group.
b. Meter water.
c. Consider water use fees, which provide an incentive to report use accurately
and repay part of the cost of permitting, metering, monitoring, and water use.
d. Promulgate the estuary regulations as soon as possible.
e. Ensure that TPWD comments on water rights permits are always provided and
timely by requiring departmental notation that the permit has been reviewed.
Now, no notation by TPWD may mean either that the permit is acceptable or that
TPWD has not seen it. The process should also not let TPWD kill permits by
inaction.
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CHAPTER EIGHT
SHORELINE DEVELOPMENT

The shore speaks to something in us all; few are they who would not like a house
on the beach with an unimpeded vista of water over which to view the sunrise or
sunset, a pier for boating or fishing, and a pleasant place to swim. The
attractiveness of the shore bears in it the seeds of its own destruction: As more
people live and work on it, its beauty declines. More important, development often
upsets the natural balance of the shore ecosystem and contributes to the decline of
water quality. The limited quantity of shoreline creates another problem: people
who own portions of it are reluctant to allow others access to their land, effectively
denying them access to water bodies that are clearly public.

Galveston Bay's western shoreline is highly developed with industry and densely
populated cities. The eastern shore is much less developed. The bay is
experiencing rapid changes in its shoreline. Many of the shorelines are unstable
and are moving landward at rates ranging from a few feet to a few tens of feet per
year (Morton and Paine, 1986, p.l). These shoreline changes are often
accompanied by loss of wetlands, which are necessary to the continued health of
the bay.

The regulatory framework for shoreline protection can be divided into two
components: 1) federal and state laws intended to protect dunes and wetlands
and, in the case of Texas, to insure beach access; and 2) local land use
regulations. In this section, we review the federal and state laws only briefly,
because Galveston Bay does not have many dunes or beaches. We do describe the
federal Coastal Zone Management Act in some detail, because of the important
implications it will have for Texas when the state's plan becomes effective, along
with the state law that laid the groundwork for Texas participation in the
program. We focus more on local governments, an important component of any
comprehensive baywide management plan that has not received much attention
in preceding chapters because of their relatively smaller role in managing those
problems.

As we review local governmental power and actions, it is important to remember
that any shoreline development involving land up to mean high tide requires a
permit from GLO. Development above the line marking the end of state
jurisdiction can still have important environmental effects, however, and it is
those projects we consider here.
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LOCAL LAND MANAGEMENT AND ECONOMIC DEVELOPMENT

Bay Area Growth and Economic Development

Growth management is perhaps the most serious of all the problems facing
Galveston Bay, because it poses most starkly the conflict between economic
development and environmental protection. Yet it is the problem least amenable
to a coherent resolution, because land use is controlled only by localities. Under
Texas law, only incorporated municipalities have the power to zone property;
counties may not do so unless explicitly authorized by the state. Counties may
create other political subdivisions such as drainage districts to perform
environmental functions. However, the general effect of Texas law is to limit
growth management functions to municipalities.

Rapid population growth and economic development on the Texas Coast during
the last two decades have placed increasing pressures on coastal resources and
intensified conflicts among competing interests. Approximately 2.8 million
citizens live in the city of Houston and related suburbs and inhabit the shoreline
extending from the San Jacinto River to upper Galveston Bay. Houston is one of
the fastest growing areas in the nation, including both permanent residence
housing developments and tourist-related industries. Of the counties along the
entire Texas coast, the four near Galveston Bay—Chambers, Brazoria, Galveston
and Harris—represent 75 percent of total shore county residents and 20 percent of
Texas residents. Table 8-1 describes the rate of growth in the Houston
Metropolitan Statistical Area over the last three decades and projected growth to
the year 2000.

Following the period of most rapid population growth came a period of severe
economic stringency. Unemployment rose severely, as Figure 8-1 shows.
Economic problems actually exacerbated pressures on the coast as cities fought
with each other to lure new development regardless of long-term environmental
costs.

Among the environmental problems associated with increasing population and
shoreline development are erosion and bulkheading (see chapter 12), loss of
wetlands and associated habitat (see chapters 6 and 9), subsidence related to
increased ground water withdrawal (see chapter 12), degradation of water quality
from both point and nonpoint sources (see chapters 3 and 4), and dredging for
construction (see chapter 6). In short, shoreline development contributes to every
one of the other problems identified as most serious for Galveston Bay; however,
most development consists of private commercial or residential projects which
may not be regulated under the criteria described in the preceding chapters. Even
when the projects are regulated, the controls follow or limit the damage, rather
than preventing it. Only land use regulation can prevent shoreline development.
Land use regulation is largely a local prerogative in Texas.
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Table 8-1
Growth in the Houston Metropolitan Area 1960-1990

* projected.
Source: National Oceanographic and Atmospheric Administration (NOAA).
March 1988. Galveston Bay: Issues, Resources, Status and Management.
Washington, D.C.

Figure 8-1
Change in Unemployment in the Houston Metropolitan Area

1981-1992 (percent)

Source: Compiled by author from economic census data.
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Table 8-2
Local Economic Incentives

City Enterprise Zone Tax Abatements
Alvin
Anahuac
Angleton
Baytown
Deer Park
Dickinson
Friendswood
Galveston
Hitchcock
Houston
Kemah
La Porte
La Marque
League City
Pasadena
Texas City

N
N
Y
Y
N
N
N
Y
N

N*
Y
N
N
Y

Y**
Y

Y
N
Y
Y
N
N
Y
Y
N

N*
N
Y
Y
N
N
Y

Houston has Tax Increment Zones
** Pasadena does not recognize the term "tax abatement". The
city offers to deannex land for industrial use and then set up a

special tax rate for the business.

Galveston Bay As An Economic Resource

The conflict between development and environmental protection is made much
more complicated by the fact that the environmental quality of the bay is itself an
economic resource.

The bay's economic benefits are outstanding; annually, commercial fishing
contributes over $167.6 million, recreational fishing represents another 433.2
million. When combined with expenditures for other recreational activities,
Galveston Bay reaps $744.2 million. In sum, annual benefits derived from the
estuary exceed $911.8 million. When the indirect and induced benefits are totaled
the Bay's total annual economic input is well over $2.74 billion (TWC, 1988,p.l).

GBNEP sponsored a study of the socioeconomics of Galveston Bay. While oil and
shipping constitute the two largest economic uses of the bay, other uses more
dependent upon maintaining the environmental quality of the bay are also
important. More than 100,000 pleasure boats are registered in the four-county
area, and the tourism industry in the four counties, presumably closely related to
the bay, generates nearly $800 million in payroll and more than $3.5 billion in
travel expenditures (Environmental Institute, 1991). Sport and recreational
fishing, birding, walking on the shore, swimming, and water skiing are also
activities dependent upon the quality of the bay. These are the very activities that
local residents as well as tourists enjoy:
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Table 8-3
Recreational Uses of Galveston Bay

Recreational Activity
Swimming
Windsurfing
Sports fishing
Water Skiing
Sailing
Power boating
Crabbing
Picnicking
Walks on shore
Birdwatching
Jet skiing

Percent Active
47
5
39
12
21
25
26
50
62
56
5

Source: Environmental Institute, 1991, Table 3.3 appendix.

The other side of the coin of the economic value of a sound bay is the loss
associated with environmental degradation. Galveston has spent millions of
dollars in an effort to restore its revenue-generating beaches. Cities near
Highway No. 87, farther down the Texas coast, which has had to be closed due to
shoreline erosion, feel the effects of increased isolation. As noted in chapter 4,
cities also bear high costs when they have to develop methods for treating
stormwater contaminated by nonpoint source pollution—costs that would be
avoided if the pollution were prevented. There are no estimates of these costs, but
they should be included in any assessment of net economic benefits of shoreline
development.

Proposed Development

The competing concerns described above are illustrated by a recent development
proposal—Texas Copper. A subsidiary of Mitsubishi Metal Corporation, Texas
Copper was seeking to build a $200 million copper smelter. Texas Copper had
submitted a plan to dredge for a barge channel connecting the plant to the
Intracoastal Waterway. The company proposed to offset the dredging of
approximately 2.5 acres of bay habitat by creating 2.5 acres of oyster reef east of
Swan Lake, north of the barge canal.

On October 3, 1991, the Texas Water Commission granted Texas Copper a permit
to discharge effluent into the shallow bay. An environmental battle ensued after it
was discovered that the firm would be discharging 22 million gallons of effluent
into the bay each day. The Texas Sierra Club, the Galveston Bay Conservation
and Preservation Association, the Galveston Bay Foundation, and the Houston
Audubon Society opposed the plant because of the size of the discharge and the
composition of the proposed air emissions, which would contain heavy metals
including lead, arsenic, zinc, and copper (Houston Chronicle 1990a, p. 25).

169



Fishermen believed the smelter would further diminish the reputation of Texas
shellfish, already battered when one of Houston's largest supermarket chains
decided not to sell shellfish from Galveston Bay and the state of California
required bars selling oysters from Texas to post warning signs which inform its
customers that eating raw oysters could be hazardous to their health
(Barth,1991,p. 59).

Proponents, including labor unions, chambers of commerce, and politicians,
were swayed by the 200 new jobs and $30 million annual increase in personal
income promised by Mitsubishi (Houston Chronicle, 1990b,p.lb and 1990c, p. 25).
In Texas City, local school and county taxing authorities provided enticing
business incentives by providing Texas Copper with tax abatements and by
pledging $7 million in public services (Barth,1991,p. 60).

On March 12, 1992, the Mitsubishi Materials Corporation announced that it was
canceling its plans to build the smelter. According to Jim Blackburn, founder of
the Galveston Bay Foundation, "Texas Copper demonstrated incompetency in
negotiating modern environmental law and bad faith in negotiations with the
environmental community" (quoted in Galveston Daily News, 1992, p,12a).
Cancellation of immediate plans for building the smelter were accompanied by
withdrawal of petitions for permits.

Summary

Point source and nonpoint source pollution, erosion, habitat loss, and subsidence
are not only environmental threats but they can be threats to the economic
stability of a region heavily dependent upon its water and beaches. Recent state
and federal legislation designed to more closely regulate point source discharges
and to further protect coastal areas cannot fully overcome the importance of the
local role in protecting the shoreline.

Local governments have taken increasing responsibilities for ensuring the quality
of their water, but counties and local governments have not been as responsible
with other coastal management initiatives. Most coastal mandates are still the
responsibility of the state. The lack of zoning provisions focusing on
environmental protection coupled with programs which allow cities to abate taxes
that could be used to limit the adverse environmental effects of growth bespeak a
weak will to protect Galveston Bay at the local level.

One means of protecting the shore is to acquire land on it. In present times of
economic stringency, cities, counties, and even the state may be hard-pressed to
acquire new land, especially to hold it untouched. In order to determine the
extent of land that is already publicly owned and might serve to preserve the
shoreline, we asked the cities and counties in the bay area for maps showing their
parks and other lands they own. Only two of the cities and none of the counties
could comply. The absence of such basic data as an inventory of publicly-owned
lands on the bay shore suggests not only a lack of political will but a lack of
capacity among the small cities in the bay area.
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FEDERAL AND STATE COASTAL MANAGEMENT

Coastal

The federal Coastal Zone Management Act and Texas' present efforts to establish
a program under the act are the most important statewide coastal management
efforts. The act, passed in 1972, authorizes a national program to limit unwise
use of coastal land and water resources and to protect them. It also provides
funds, policy guidance, and technical assistance to states and territorial
governments to help establish and maintain coastal management plans that meet
federal regulations. In the 1980 amendments, Congress added more goals: to
provide for management of coastal development and to minimize loss of life and
property caused by improper development in flood prone areas, areas of
subsidence and salt water intrusion and by destruction of natural protective
features such as beaches, dunes, wetlands and barrier islands. Control of
nonpoint source pollution was added during the 1990 reauthorization.

Under the law, states receive assistance from the National Oceanic and
Atmospheric Administration (NOAA) to develop plans for managing coastal
development. If the plan meets national standards, the coastal zone management
office approves the state plan and provides some funding. Once a state plan is
adopted, all federal activities in the plan area must be consistent with the plan.
Thus participation in the CZM program greatly enhances a state's ability to
control development and other activities on the coast.

Of the 35 eligible states, 28 have approved state plans. Texas is the only Gulf state
without a plan. However, Texas is now moving towards participation in the
program and may receive full approval from NOAA as soon as spring 1994.
Texas' first effort to join the program began with passage of the Coastal Public
Lands Management Act of 1973, which placed supervision of state-owned
submerged lands under the authority of the General Land Office (GLO) and called
for the necessary research and planning. After several years of work, however,
the state failed to approve the plan.

In 1989, the Texas Legislature passed Senate Bill 1571. The law gave the GLO the
lead role in developing a comprehensive, long-term coastal management plan.
Under the law, the Texas Land Commissioner appointed a Coastal Management
Advisory Committee. The Committee held public meetings in 1990 to help define
the critical issues the plan should consider. Three major issues identified by the
committee and the public hearings were coastal erosion/dune protection; wetland
loss; and beach access.

Based on these findings, GLO drafted Senate Bill 1054, the Coastal Management
Plan for State-Owned Wetlands Act, and Senate Bill 1053, the Coastal
Management plan for Beach Access Preservation and Enhancement, Dune
Protection, and Coastal Erosion Act. In 1991, the legislature passed both laws. SB
1053 is discussed below under other federal and state legislation.
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Senate Bill 1054 calls for state policy to provide for more effective and efficient
management of coastal natural resource areas. The Coastal Coordination
Council, consisting of the Land Commissioner, the Attorney General, the chair of
the Parks and Wildlife Commission, the chair of the Texas Water Commission,
and two citizens, replaces the governor as the state's representative in
negotiations with the federal government. The bill thus laid the groundwork for
Texas' belated participation in the federal Coastal Zone Management Act.

Some goals of the Coastal Management Plan include:

1) Develop coastal erosion demonstration projects to show the
feasibility of different methods of slowing coastal erosion or
alleviating the current deficiency in the sand budget;

2) Manage placement of dredged material to replenish eroded areas
as appropriate, establishing guidelines for stockpiling beach-quality
dredged material that incorporate grain size and toxicity level
standards;

3) Increase planting of vegetation as a low-cost means of inhibiting
bayshore erosion;

4) Design a state program which can be certified under the 1988
Upton-Jones Amendment to the National Flood Insurance Act.
Establish development guidelines and setbacks in coastal areas based
on historical rates of shoreline erosion;

5) Support research and nursery projects to develop and cultivate
disease-resistant vegetation adapted to local conditions. Seek
government and private help in this effort;

6) Require new dams, groins, and other structures which impede
sand movement to be constructed with sediment bypassing systems,
and, when feasible, retrofit existing structures to allow bypassing;

7) Increase efforts to educate the public about the causes of erosion
and the importance of barrier islands, dunes, and bays as a natural
defense against storms and hurricanes;

8) Evaluate the feasibility of bypassing sediment at dams to allow it to
reach the coast; and

9) Appoint the GLO as the lead state agency for coordinating erosion
response planning among appropriate local, state, and federal
agencies.

GLO is moving rapidly to implement the new law and, as noted, preparing to
enter the federal Coastal Zone Management program. Just as the federal
program will allow the state to ensure that federal projects are consistent with the
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plan, the state law allows the Coastal Zone Management Committee to ensure
that state and local projects are consistent with the plan. This authority provides
a mechanism for enforcement that can make the plan more than just a paper
document. Should NOAA fail to approve the Texas plan for CZM, the Coastal
Council could still ensure consistency of state and local projects on state-owned
lands which, of course, include all lands up to mean high tide.

Other Federal and State Legislation

The Coastal Barrier Resources Act of 1982 limits federal financial assistance that
would have encouraged development in undeveloped coastal barrier areas and
generally attempts to prevent or slow development in those areas. The act
requires the Department of the Interior to develop a series of maps of undeveloped
coastal barriers along the Atlantic and Gulf Coasts and establishes these areas as
the Coastal Barrier Resource System. The state coastal zone management agency
or, in the case of Texas, the governor, is directed to prepare a report and
coordinate federal and state activities. The act does not prohibit development, only
reduces federal subsidies, and it applies only to undeveloped coastal barriers. In
1988, the Department of the Interior identified 790,000 acres of coastal barriers
that qualified as undeveloped and were not already included under the purview of
the law. During the 1990 reauthorization of the act, Congress protected some of
this area, primarily in the Florida Keys and the Texas Boca Chica wetlands.

Much of the state's legislation concerns beaches and sand dunes, which
constitute a barrier to damage by hurricanes and erosion. The laws are
characterized by an internal conflict: on the one hand, they attempt to ensure
public access to beaches, while on the other hand they attempt to limit damage to
beaches. The Texas Open Beaches Act of 1959 focused on the first goal, securing
for citizens' the right of free and unrestricted access to Texas' public beaches.
Public beaches extend from the line of mean low tide to the line of permanent
vegetation on the shoreline bordering the Gulf of Mexico. The act prohibits dune
walkovers and other dune protection projects from preventing free access to the
beaches. It is the responsibility of the Attorney General's office to determine
whether the various dune protection projects violate the provisions of the act.

The 1973 Texas Dune Protection Act grants the commissioners' court of any Gulf
county north of the Mansfield Ship Channel with a barrier island or peninsula
within its confines the authority to establish a dune protection line on the gulf
beach. The line's maximum is 1,000 feet landward of the mean high tide line.
Anyone requesting an activity seaward of the line must apply for a permit
through the General Land Office. The GLO reviews the application along with
the county dune protection committee. In 1990, Nueces and Brazoria were the
only counties with an established dune protection program. Since then,
Galveston and a few other cities have instituted regulations aimed at dune
protection.

The Federal Emergency Management Agency also prohibits human alterations of
sand dunes which could potentially cause increased flooding. The dunes which
bear the brunt of storm activity are called foredunes; they are classified as
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"coastal high-hazard areas" or "V-zones". A V-zone is a special flood hazard area
extending from offshore to the inland limit of a foredune along the open coast, and
any other area subject to high velocity wave action from storms or seismic
sources. GLO enforces this provision in its permitting process.

Senate Bill 1053, passed in 1991, increased the powers of the GLO and local
governments to protect public access to beaches, protect sand dunes, and prevent
coastal erosion. Coastal counties had no authority to manage beaches in
unincorporated areas or ability to create enforceable beach policies; this law
provides those powers.

The City of Galveston has taken independent action to protect sand dunes. The
zoning standards of the City of Galveston require that a Dune Improvement Plan
be submitted to the city whenever an individual wants to build a structure within
50 feet of the vegetation line. A plan is also required whenever there is removal,
relocation, or movement of sand dunes, construction of sand dunes or vegetation,
movement or construction of sand fences or placement of fill in dune area. Dune
walkovers, elevated walkways constructed above the dune area, are required for
any new house constructed on a beach front lot in order to prevent damage to the
dune area by reducing trail and road cuts. Each year the City of Galveston in
cooperation with the Boy Scouts of America and many other volunteer groups,
conducts a successful program entitled Trees for the Dunes. This project collects
discarded trees during the first week of January which are staked on the
beachfront to trap sand and encourage dune growth.

Galveston's Dune Improvement Plan and interest groups concerned with
renourishment and preservation of the bay and its shores have been able to
reverse some of the previous damage to the area. Although a tax initiative with
proceeds to help beach preservation proposed by the Galveston County Beach and
Shore Preservation Association failed, that organization along with the other
environmental interest groups have put a positive pressure to perform on the
GLO. Such local organizations are also responsible for researching innovative
techniques which have assisted in preservation of the bay.
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EVALUATION

Shoreline development threatens the environmental (and therefore, ultimately,
the economic) health of Galveston Bay by disturbing habitat, increasing both point
and nonpoint source water pollution, and increasing the likelihood of erosion. It
also reduces public access to the shore, potentially harming tourism. Yet, except
for coastal barrier islands and dunes whose disturbance might cause increased
flooding, and the requirement for obtaining a permit from GLO and/or the Army
Corps of Engineers, there is very little protection of coastal shoreline.

In the absence of much power for county governments in Texas, virtually all
power to control shoreline development rests with incorporated cities. Yet in the
bay area, few cities have zoning ordinances, and few of the existing ordinances
contain any environmental protection provisions. In fact, cities desperate for
economic development offer tax abatements on such environmental protection
measures as sewer lines to companies that will locate within their boundaries.
Legislation passed in 1991 gave coastal counties power to manage beaches in
unincorporated areas.

The 1991 (Texas) Coastal Management Plan for State-Owned Wetlands Act
provides a strong basis for controlling some kinds of shoreline development. Any
project that affects state-owned wetlands (land up to mean high tide) must be
consistent with the state coastal management plan, which is now being
developed. Once the CZM program is in place, federal projects will also have to be
consistent with the plan. While this will not affect projects on lands not owned by
the state, it does offer the strongest protection available under the current (weak)
regulatory framework.

Local governments must be educated about the adverse economic effects of
shoreline development and about the hidden costs of tax abatements and related
economic development measures. Although empirical economic evaluations of
urban enterprise zones are mixed, several recent studies have shown that cities
usually lose more in property taxes than they gain in other benefits of economic
development and that the poor and unemployed are the biggest losers (Papke,
1990). The new requirements for stormwater and NPS management, the
implications of which are not clear to most local officials, will further increase the
costs of encouraging new development unless strong NPS controls are included in
construction and operation permits. A sound economic study of these offsetting
costs to the apparent benefits of new development could go a long way towards
encouraging local governments to promote environmental protection along with
other goals.

175



SUMMARY EVALUATION: SHORELINE DEVELOPMENT

1. Problem. Development on the shoreline contributes to shore erosion, loss of
wetlands, increased point and nonpoint source pollution, reduced public access to
beaches and shore.

2. Authority. General Land Office must permit activities on state-owned
submerged lands; also see dredge and fill chapter for wetlands permits. Local
zoning ordinances could include environmental considerations; however, many
cities have no zoning ordinance and those that do have only neighborhood
compatibility standards, not environmental. Counties have virtually no land use
authorities.

3. Capacity. Low. Small cities have small or nonexistent planning staffs.

4. Policy. Promoting economic development more important than environmental
protection. Environmental concerns not germane to small entities.

5. Technical and environmental results. Shoreline development continues.

6. Barriers and problems.
a. Tax abatements decrease tax base at the same time they increase demands on
sewers and environmental regulation.
b. National Flood Insurance subsidizes premiums and thus encourages beach
development.
c. Lack of county authority on land use; new coastal/dune powers still
unfamiliar.

7. Recommendations.
a. Work with local officials to show the economic benefits of environmental
protection.
b. Structure tax abatements and industrial parks so they have environmental
requirements; for example, industrial parks can reduce NPS through joint
holding ponds, etc.
c. Support proposed federal law reducing subsidies for coastal homes subject to
flooding.
d. Legislate additional county authority for environmental planning and control
in unincorporated areas.
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CHAPTER NINE
HABITAT PROTECTION

Galveston Bay consists of a diversity of habitats, all of which contribute to the
overall health of the estuary and its continued success as a living resource. In
this section we focus on coastal wetlands, one of the most productive of all
ecosystems. Estuarine wetlands serve as nursery areas for many fish and
shellfish, serve as habitat for wildlife, and supply nutrients and organic matter to
the estuary. Over ninety percent of the commercial seafood catch in the Gulf of
Mexico is dependent upon an estuarine environment. In addition, wetlands
regulate both the quality and quantity of water entering the estuary by filtering
pollution and sediment, storing floodwater and replenishing groundwater.
Coastal wetlands buffer the impact of storm tides on populated uplands and
stabilize shorelines and riverbanks.

Although estuarine species are important ecologically, economically and
aesthetically, and coastal areas are under severe pressure for additional
development, the regulatory framework for protecting estuarine habitat is weak.
Estimates of annual wetlands loss in the continental United States range from
20,000 to nearly 300,000 acres annually. In the past 200 years more than half of
the wetlands in the lower 48 states have been drained, paved, filled, or otherwise
lost, mostly to agriculture. In Texas, the Parks and Wildlife Department (TPWD)
estimates that at least 35 percent of the state's coastal marshlands were lost
between the mid-1950s and the mid-1970s. The U.S. Fish and Wildlife Department
(FWS) estimates that by 1983 Texas had lost a cumulative total of 52 percent of its
wetlands (Dahl and Johnson, 1991).

National declines in estuarine emergent wetlands (70.9 thousand acres from mid-
1970s to mid-1980s) were mostly in estuarine emergent salt marshes along the
Gulf Coast. This is particularly troubling for Galveston Bay where emergent salt
marshes comprise 40 percent of total marshland (Status and Trends, p. 10 and p.
15). A National Oceanic and Atmospheric Administration (NOAA) study found
that Galveston Bay's seagrasses had diminished by 95 percent from 1956 to 1979.
Similarly, the University of Texas Bureau of Economic Geology (BEG) recently
affirmed that Galveston Bay has lost 80-85 percent of its marine grasses, and all of
the seagrasses on the back side of Galveston Island and in the Seabrook area.1
BEG cautions that this figure is probably an underestimate since the study
excludes the Trinity River Delta. As part of a GBNEP project, BEG is once again
mapping Galveston Bay wetlands and will soon publish its findings under the title

1 Galveston Bay marine grasses were mapped by the Bureau of Economic Geology
(BEG) in 1972 and published as the Environmental Geologic Atlas of the Texas Coastal
Zone - Galveston/Houston Area. In a recent BEG study comparing the 1972 findings
(approximately 5000 acres of marine grasses) with 1989 findings from a USFWS
mapping of Galveston Bay, BEG found a loss of 80-85%.
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Trends and Status of Wetland and Aquatic Habitats in the Galveston Bav System.
FWS is also participating in the study.

In spite of these dramatic losses, wetlands and other valuable habitat remain
poorly protected by the present regulatory system, in part because few laws focus
on habitat per se. Instead, wetlands are protected because of their role in
ensuring water quality or in an effort to save migratory waterfowl. This indirect
method of regulation, along with weak enforcement and continued pressure for
shoreline development, accounts for the continued loss of wetlands.
Furthermore, habitat is a very complex idea not completely understood even by
scientists, and the political process is poorly designed to take such nebulous and
complex systems into account.

FEDERAL REGULATORY FRAMEWORK

No federal law provides a comprehensive framework for protecting wetlands in
the way that the Clean Water Act protects water. Instead, federal laws in several
different areas indirectly protect wetlands in different ways. Among the earliest
federal laws are the National Environmental Protection Act of 1969 (NEPA),
which requires environmental impact assessments for all activities involving
federal funds permits, and Section 404 of the Federal Water Pollution Control Act
of 1972 (FWPCA) and Section 10 of the Rivers and Harbors Act of 1899, which
together authorize the dredge and fill permit program described in chapter 6.
Several recently-enacted agricultural laws include provisions intended to limit
draining of wetlands for farming. Finally, some federal programs are intended to
restore and/or create habitat.

Defining Wetlands

Wetlands are transitional areas between terrestrial and aquatic systems where
the water table is usually at or near the surface, or the land is covered by shallow
water (less than 6 feet). In coastal areas, salinity plays a critical role in
determining the vegetation and other organisms populating wetlands. For this
reason, coastal wetlands are often classified according to their salinities.
Galveston Bay wetlands include high and low categories of salt, brackish, and
fresh marshes, as well as forested wetlands. Frequency of inundation is another
method for classifying coastal wetlands and includes categories such as mud and
sand flats, beaches and bars, submerged vascular vegetation, disturbed areas,
and open water. Yet another categorization distinguishes salt marshes, fresh
marshes, forested wetlands, and tidal flats (NOAA 1991-Coastal Wetlands of the
United States). Galveston Bay wetlands are dominated by a marsh system
comprised of brackish marshes (65-70%), salt marshes (25-30%), and fresh
marshes (5-10%). The brackish marsh community is transitional between salt
and fresh marshes, and is affected by storm-tidal flooding from bay-estuary-
lagoon and Gulf waters, and by fresh-water inundation from rivers, precipitation
and runoff, or groundwater. As a result, they are characterized by a large range
in salinity, vegetation, and species.

180



Historically, this diversity made defining wetlands a matter of judgment. In
implementing the dredge and fill permit program, the Army Corps of Engineers
(Corps) uses varying interpretations in different districts and the supporting
agencies also differ in their definitions. Very simply, wetlands are often defined
in terms of three characteristics: hydrology, soils, and vegetation. Some
regulators require all three factors to be present, while others conclude that a
tract is a wetland if two or even just one of the criteria are met. For technical
decision making, federal agencies rely on the definition provided in the Federal
Manual for Identifying and Delineating Jurisdictional Wetlands which specifies
that an area must have hydric soils, and the supporting vegetation and hydrology
characteristic of wetlands to qualify as a wetland. These same characteristics are
reflected in a statewide definition of wetlands passed by the Texas Legislature in
1989. This legislation defines a wetland to be

"an area (including a swamp, marsh, bog, prairie pothole, or similar
area) having a predominance of hydric soils that are inundated or
saturated by surface groundwater at a frequency and a duration
sufficient to support and that under normal circumstances supports the
growth and regeneration of hydrophytic vegetation" (Texas Water
Commission, 1992, p. 76).

In January 1989, the federal manual was revised in a manner which soon
became a source of contention. Although the new manual was viewed by some as
providing a more consistent application of federal programs with regard to
wetlands, others argued that the manual's new definition of wetlands
encompassed large areas that did not qualify for protection under the previous
definition. The manual was quickly attacked by pro-development and
agricultural interests who said its scope was too inclusive because it delineated
certain areas that were dry most of the year as "wetlands." In August 1991 the
Administration proposed new criteria that would in effect deregulate half the
remaining wetlands in the lower 48 states, approximately 50 million acres. The
White House Domestic Policy Council's Interagency Task Force on Wetlands and
the Vice President's Council on Competitiveness were instrumental in drafting
proposed criteria more acceptable to agricultural and development constituencies,
but the most direct route for accomplishing a rollback in the wetlands definition
was to annul the 1989 manual and return to the 1987 manual.

On August 17, 1991, Congress passed a law containing an unrelated amendment
requiring a return to the 1987 wetlands manual (PL-102-104) effective for Fiscal
Year 1992. Many other bills were introduced, generally focusing on the manual;
some hope to limit the definition of wetlands, while others attempt to keep the
general approach of the 1989 wetlands manual, enhance EPA's role in the 404
process and expand the range of activities covered by permits, and provide for
more mitigation. In addition, the Clean Water Act is up for reauthorization in
1992, providing an occasion for reconsidering wetlands as well as other water
quality issues. At present, the Corps and other agencies are operating under a
modified version of the 1987 manual which offers a narrower definition of
wetlands, and no procedures for determining the quality of a wetland (an
important component for ensuring adequate wetlands protection).
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On August 9, 1991, President Bush proposed a ano-net-lossw policy for wetlands
including a new definition of affected land. Whereas the now defunct 1989
manual defined wetlands as those mucky or peat-based soils saturated for as few
as 7 straight days to a depth of 18 inches during the growing season, the modified
definition requires a 21-day saturation period during the growing season or
standing water for 15 consecutive days any time during the year. Critics argue
that the modified definition removes 10 to 30 percent of those lands presently
defined as wet, presenting a boon to shore developers as well as helping those
farmers who were the intended beneficiaries of the redefinition (Weisskopf, 1991).
As data began to come in, environmentalists' worst fears were confirmed: about
half the wetlands covered by the 1989 manual would not be covered under the
modified definition, especially certain isolated wetlands such as prairie potholes
that support migratory birds, hardwoods swamps of the southeast, most of the
Florida Everglades, and many other areas (Yost, 1992).

Bush's proposed wetlands program, which was published for public notice and
comment in December 1991, also establishes new criteria for evaluating the
ecological value of wetlands according to three categories, with the highest
receiving the most protection. The exact extent of any of these categories of land
will not be known until late 1993. Recent proposed changes to the program would
exempt certain farmers from the 1990 law barring federal subsidies to producers
who drain or otherwise alter wetlands in bad faith. Wetlands that have been
farmed six out of ten years would be eligible for exemption as "prior converted
croplands." According to the FWS, agricultural land use accounts for 54 percent
of conversions from wetland to upland (Status and Trends, p. 15). The
Agriculture Department estimates that these proposed exemptions could destroy
up to 10 million acres of wetlands (New York Times, May 24, 1992, p. 6).

Mitigation

As long as the definition of wetlands remains in a state of flux, agencies will be
free to interpret laws regarding wetlands protection loosely, and protective
programs will remain difficult to enforce. The most obvious example of this
dilemma is the interpretation of federal policies regarding mitigation. Wetlands
mitigation is the federally required compensation (through restoration or
recreation) of wetlands habitat when approved development in a wetlands area
results in damage to or loss of the area. Mitigation is largely tied to the Section
404 program under which the Corps permits dredge and fill projects. Although
compensation was intended to be used as a last resort, loose interpretations allow
the law to be used as an "enabler" for issuing permits in wetlands areas.

By law, Section 404 permit applicants whose proposed projects are located on or
near a wetlands area must first design their project to completely avoid damage to
the wetlands (by selecting a non-wetland instead, for example). If this is not
possible, the applicant is expected to design the project to minimize adverse
environmental impacts. Finally, if wetland loss is unavoidable under the
proposed project, the applicant must compensate the public for all destroyed
wetlands and loss of public values (such as water quality and wildlife) through a
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process of restoration or recreation (thereby achieving "no-net-loss"). However,
instead of following the proper sequence, the Corps often allows compensation as
the first mitigation measure. In February 1990, EPA signed an agreement with
the Corps requiring the Corps to follow the mitigation steps in sequence when
reviewing Section 404 permits, but, according to one source, the Bush
Administration has relieved the Corps from honoring this agreement. This
laissez-faire attitude is reinforced by the fact that no two Corps district offices
operate alike regarding permit applications.

Another fundamental problem in administering the mitigation process is the
accepted practice of substituting quantity for quality. For example, on a project
site impacting 10 acres of wetland, if the developer and the Corps agree that the
quality of the original habitat cannot be matched acre-per-acre by on-site
mitigation then the Corps may rule that the developer can meet his obligations by
restoring 20 acres instead of 10. Not surprisingly, on-site restoration is generally
preferred by developers because they own the land and can control the project.
Yet, under these circumstances, the so-called "restored" wetland often consists of
a parcel of land located adjacent to the development site. If dredging and filling
continues in the same area, the result is a large developed site interspersed with
disjointed wetlands that cannot sustain wildlife. These less than satisfactory
outcomes cause critics to view mitigation as a process whereby so-called
restoration is in fact a license to destroy and permanently lose valuable habitat.

The compensation alternative to wetlands restoration is creation. Over the last
fifteen years, the Corps has led the nation in developing wetlands habitat. Based
on its experience, the Corps believes that properly designed artificial wetlands can
provide the same functions as natural wetlands. In truth, the science of wetlands
creation is less advanced than that of wetlands restoration. It is very difficult to
create biologically valuable wetlands where none existed before because natural
wetlands are long term biological adaptations that require a complex balance of
proper chemical, physical, and biological factors that cannot be created
artificially. Other concerns associated with habitat compensation projects include
the following: permanent loss of some wetland values when one kind of habitat is
allowed to be replaced by another (out-of-kind mitigation); localized loss of
wetlands when compensation is conducted at a distance from the impacted area;
possible species loss when existing wetlands are "enhanced."

In general, mitigation is considered impractical by developers and
environmentalists alike. Developers argue that it burdens their projects with
additional time and expense, while environmentalists claim it to be an ineffective
approach to wetlands protection. Indeed, a recent EPA audit of wetlands
mitigation in the southeastern United States found the program to be largely a
failure from both an ecological and an administrative point of view.
Administrative problems identified by the EPA include interagency squabbling,
understating, and poor enforcement.

State administered mitigation programs have also had limited success. A
mitigation study conducted in South Texas in 1987 by the Center for Coastal
Studies found that a lack of resources limited enforcement and monitoring of
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projects where mitigation was recommended from 1975 to 1986 in the nine-county
area from Jackson to Cameron (Cobb, 1987). The highest levels of mitigation
success were associated with avoidance recommendations or those suggested to
ensure water quality. Habitat compensation projects were ineffective in many
cases due to vague compensation plans, and poor site selection and preparation.
Of the 59 cases evaluated, only 56 percent were correctly implemented; only 47
percent were considered fully successful, and 29 percent failed completely.
Unauthorized activities were observed at 31 percent of the sites, usually in the
form of unfulfilled permit requirements. The report suggests performance bonds
and deed restrictions as methods for ensuring compliance with permit
conditions. Completion reports, agency notification prior to site preparation and
transplanting, monitoring and self-reporting, and agency site visits would also
help with enforcement.

The findings of this study are significant because the areas investigated were
coastal marshlands similar to those found in Galveston Bay. Findings include
the following: seagrass and marsh habitat creation projects need a greater than
one-to-one replacement ratio due to the uncertainty of their persistence; site-
excavation should be done two years in advance to give the sediment time to settle;
shorelines with high wave activity should be avoided; projects should attempt to
recreate the elevation and slope of the nearest naturally occurring marsh;
vegetation should be planted above the marsh to decrease or prevent runoff and
erosion into the site; circulation channels should be excavated throughout the
created marsh to assure flushing and drainage; marsh creation efforts should be
required achieve 90-100 percent of the cover of a nearby natural marsh within two
years.

Some environmentalists advocate long term recreation of wetlands through a
process known as "mitigation banking" or "offsite compensatory mitigation"
whereby compensatory habitat is prepared in advance to offset habitat degradation
or loss within a given geographic area. Depending on its quality, a bank is
assigned a certain number of credits which can then be purchased to fulfill
permit conditions requiring compensation. The tract should be far enough away
from the dredge site to minimize exposure to any future development, yet close
enough that wildlife from the developed site can be gradually introduced to the
new site without experiencing too much displacement. This approach is less ad
hoc than on-site mitigation and allows the newly created wetland the time to
develop properly. Other advantages offered by mitigation banking include larger,
higher quality wetlands, and an opportunity to bring together the financial
resources, planning, and scientific expertise not available or practical for
individual on-site mitigation.

Existing mitigation banks are all different because there is no national policy for
them. The EPA does, however, offer a definition as follows:

"the creation, restoration, or enhancement of wetlands or other aquatic habitats
and their functional values expressly for the purpose of providing
compensatory mitigation in advance of proposed discharges into waters of the
United States, where mitigation cannot be achieved at the site of the project."
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In actuality, some banks involve preservation, some creation, and others
restoration. In addition, all banking agreements are different between the
mitigating party and the manager of the mitigation bank. According to NMFS,
mitigation banking involving preservation allows some net loss of habitat, and is
not acceptable for offsetting loss of tidal and contiguous wetlands which are all
subject to existing regulations. At present, there are 24 mitigation banks in the
United States, none of which is located in Texas.

On July 31, 1992 the Galveston District Office of the U.S. Army Corps of Engineers
issued a public notice requesting comments on draft interagency guidelines for
the development and use of mitigation banks within their jurisdiction. These
draft guidelines were jointly prepared by the Corps, EPA, FWS, TPWD, GLO, and
TWC, and define mitigation banking as "advanced compensation by creation,
restoration, enhancement and/or preservation of a wetland or other aquatic
habitats and their functional values." The stated goal is to provide a one-to-one
replacement of lost wetland functions and values for the purpose of achieving no-
net-loss of wetlands.

MOAs with each mitigation bank will ensure that guidelines are properly
implemented, and agencies will be available to assist potential bank operators in
developing their specific bank MOA. To be credited the banks must be functioning
in advance of project impacts. If a bank is only partially functional, only partial
credit will be available. Credits will not be adjusted up or down after the MBRT
agrees to the credits even if the bank exceeds or does not meet expectations. A
mitigation bank operator will locate, design, and construct the individual bank
site; a bank ledger (to be maintained by a bank operator and reviewed by the
Corps) will be used to document credits and debits; and credits can only be
withdrawn from banks in the same watershed or basin as the project site.

A mitigation bank review team comprised of the agencies that drafted the
proposed guidelines will oversee the entire process from site selection to
determining the value (credits available) of a particular bank. They will also
make periodic inspections and report findings to the Corps. As a condition of
approval, the operator must show that when all of the credits have been
withdrawn from a bank, it will be protected through a legally binding
mechanism.

In addition, the guidelines specify that preferred mitigation strategies are
restoration, creation, and enhancement. Preservation (placing a high value
wetland under a conservation easement or transferring it from private ownership
to a federal or state resource agency that will protect it) is not preferred,
presumably because it does not add new wetlands. In-kind, on-site mitigation
measures will still be preferred unless the applicant can show that compensatory
mitigation from the bank will result in a higher quality wetland and
environmental gain. A bank cannot be used if the project's impacts will result in
significant degradation of the ecosystem.

While the proposed guidelines appear to be well thought out and arrived at by
consensus, it in no way alters the fact that the Corps retains final decision
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making power over the mitigation process. That is, the banking program, if
adopted, simply serves as another compensation remedy for consideration by the
Corps. No matter what its value as a compensation remedy, adherence to the
proper mitigation sequence (avoid, minimize, and, as a last resort, compensate) is
the overarching goal. Given criticism of the Corps in this regard, measures
should be taken to ensure that mitigation banking does not become a tool for
skirting the proper mitigation sequence. This is particularly true in light of
recently published Corps permit procedure guidelines indicating its intention to
discuss mitigation possibilities early in the pre-application process.

In the chapter on dredge and fill, we noted that people often apply for a permit
after they have conducted the activity for which the permit is required. One
problem in enforcing the wetlands protection and mitigation requirements is that
the de facto (or afler-the-fact) permits often include a compensation requirement
far less than what would have been required before the habitat was destroyed. In
other words, once the habitat is destroyed, the Corps is at a disadvantage with
respect to the developer; it would rather seek cooperation on these delinquent
cases rather than assess a fine. By issuing a de facto permit, they can require
compensation. The Corps should be firm in insisting that the compensation
requirement match that which would have been imposed had the applicant
followed the permit process in the first place.

The Greater Houston Partnership is attempting to establish a mitigation bank call
the Wetlands Special Area Management Plan (SAMP). Members of the
partnership's environment committee believe that the Clean Water Act is not
achieving the objective of preserving the environment and at the same time it is
impeding economic development. The bank would be managed by a board
appointed by the creating government, similar to other special districts discussed
in Chapter 8. The size of the mitigation bank would depend on capital raised from
members and on the amount of development to be offset.

Some Wetland Protection Laws

As already noted, there are several laws affecting wetlands, but they are not
coordinated to address living resources, and none of them is written for the
express purpose of protecting wetlands. The Section 404 program, described
under the Dredging/Filling'chapter, is significant not only because the program
represents the primary mechanism for protecting wetlands, but also because of
the activities that the 404 program does not encompass. First, normal farming,
ranching and silviculture activities are exempt from the process. Considerable
wetland loss from farming has occurred on the east side of Galveston Bay.
Furthermore, the 404 program covers only the disposal of dredge and fill
materials hi the waters of the United States.

Other activities that impair the functional values of wetlands are not covered by
the program. In fact, a 1988 (federal) General Accounting Office report concluded
that the 404 program as currently structured "does not regulate most of the
activities that result in wetland losses" (U.S. Congress, House, 1988, p. 72). Some
of the activities that escape 404 permitting have done so because the current
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definition of "discharge of dredged material" excludes minimal, incidental soil
movement during normal dredging operations. New proposed rules published in
the Federal Register would close this loophole by no longer excluding from
regulation discharges of dredged material (such as those associated with
clearing, ditching, channelization and other excavation activities) solely on the
basis of the relative quantity. These rules will not need to be implemented on a
case-by-case basis because both the Corps and the EPA have determined that such
excavation activities necessarily result in some discharge of excavated material,
and that such activities destroy or degrade waters in virtually all cases. Thus, 404
permit applicants will bear the burden of demonstrating that a proposed project
will not degrade waters. These proposed rules will also regulate pilings which
support structures normally built on fill since they serve the same function as fill
material. They are discussed further in chapter 6.2 Despite the weaknesses of the
404 program, it does provide the most direct regulatory means available for
protecting Galveston Bay's most critical wetlands.

One important area of concern is the extent to which the new rules cover
draining. Even if they do, observers note that the Corps will retain almost
complete control over the determination about the need for particular drainage
projects to obtain permits because of the diversity of machinery used for draining
and the different technical definitions of whether the activity is "draining" and is
covered.

Draining in preparation for agricultural use, a cause of wetlands loss especially
in non-coastal areas, is specifically exempted from the Section 404 program.
However, Congress has attempted to slow such loss in several laws, the most
recent of which is the Food, Agriculture, Conservation and Trade Act of 1990.
Under its Swampbuster provision, farmers lose eligibility for federal agricultural
loans by converting wetlands, while its Wetlands Reserve Program allows the
Secretary of Agriculture to pay farms to place wetlands in 30-year or permanent
easements. It should be noted that the Swampbuster program explicitly exempts
from regulation croplands that were converted prior to December 23, 1985 and are
inundated with water less than 15 days during the growing season. The EPA
estimates that approximately 60 million acres of agricultural land in the U.S.
meet this definition.

The Soil Conservation Service may provide incentives to farmers not to drain or
farm wetlands, while the Water Bank Program administered by the Agricultural
Stabilization Service gives farmers payments for preventing loss of wetlands that
are habitat for migratory waterfowl. It is not yet clear whether the new proposed
rules revising the definition of "discharge of dredged material" will affect
draining activities. If such activities result in on-site discharges, they may be
subject to the new rules. More than likely, their regulation will be decided by a

2 Proposed rules published in the June 16, 1992 Federal Register and drafted by the
Corps and the EPA are an attempt to implement a settlement agreement in the federal
lawsuit involving section 404 of the Clean Water Act as it pertains to certain waters in
the U.S. (North Carolina Wildlife Federation, et. al. v. Tulloch).
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series of court rulings. Various other preservation programs are less relevant to
Galveston Bay.

One of the goals of TWC's 1991-92 Strategic Plan is to assure there is "no loss" of
the state's existing wetlands. This is to be accomplished by review of all federal
NPDES permits for compatibility with state requirements. Although Texas has
not yet been delegated Section 404 permit authority, all 404 permits require a
section 401 certification from TWC. Primary responsibility for Corps certification
is in the Watershed Division. 404 permits are also reviewed by the Standards and
Assessment Division and by field operations. If a wetland will be detrimentally
impacted, TWC has the authority to deny 401 certification or to require
replacement of lost wetlands. However, Section 401 does not protect against
wetland loss due to activities other than fill material, and TWC rarely denies a 401
permit.

With EPA and matching state funds, TWC is conducting a study to develop
procedures for improved wetlands protection under the 401 certification program.
The study will assess the impact of 404 projects on Texas waters (including
wetlands), will consider measures for improving coordination with other
agencies regarding exchange of information, and will seek to improve yardsticks
for measuring water quality and wetlands impacts. Final recommendations may
include modification of water quality standards, especially as they are defined for
wetlands. The study will be ongoing through August 1993, and began with a
review of the current process.

Another mechanism for protecting certain wetlands that maintain standing
water is to declare them "Outstanding National Resource Waters" (ONRW), a
designation that is available through EPA and state antidegradation policy (31
TAG Section 307). ONRWs are high quality or ecologically unique or significant
waters. In Texas, any water body designated in the state Water Quality Standards
as an ONRW is protected from state and federal activities that may harm the
water body, especially increased pollutant loadings. Because designated uses of a
water body may be revised through public hearings, the most direct approach to
designate a water body as an ONRW is to conduct a public hearing on the Texas
Surface Water Quality Standards and apply this designation to the water body in
question. ONRW designation is effective upon EPA approval. This option for
protecting wetlands will become more significant once Texas receives NPDES
permitting delegation. TWC has given some thought to adding a category for
Outstanding State Resource Waters to the state's antidegradation policy.

Finally, the Clean Water Act authorizes the EPA and the Corps to designate areas
as unsuitable for the deposition of fill under the "Public Interest Determination in
Advance" or "Advanced Identification" (ADID) program. ADID is a preventive
planning tool available for identifying and protecting wetlands and other valuable
U.S. waters from being used as disposal sites. This program is currently grossly
underutilized, and should be viewed as an option for protecting habitat under the
CCMP. ADID has the potential for saving time and money by steering
development to non-sensitive areas. Thus far, Bolivar Flats (north of Port Bolivar)
is the only known subject of an ADID study in Texas.
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Two federal agencies with important responsibilities relating to wetlands and
habitat protection have offices in the Houston Area and spend considerable time
working with issues of concern to Galveston Bay: the National Marine Fisheries
Service in the National Oceanic and Atmospheric Administration (NOAA) of the
U.S. Department of Commerce and the U.S. Fish and Wildlife Service. This
section describes the agencies as well as the diverse statutory mandates they
implement.

National Marine Fisheries Service. The primary statutory duties of the National
Marine Fisheries Service (NMFS) consist of influencing other agencies: The Fish
and Wildlife Coordination Act requires that NMFS comment on the effect on
marine life and marine habitat of proposed federally funded or permitted
activities undertaken under several other federal laws, especially the Clean Water
Act, the Rivers and Harbors Act, and the Endangered Species Act, which is
discussed in more detail in the following section. NMFS also executes
responsibilities under several other federal laws, including the Marine
Protection, the Research and Sanctuaries Act, the National Environmental Policy
Act (NEPA), and the Magnuson Fishery Conservation and Management Act
which requires that habitat be considered in all Fishery Management Plans. The
Magnuson Act is discussed further in Chapter 10 on species.

Habitat conservation is a main objective of NMFS. Through its Habitat
Conservation Program, NMFS is working with the Corps to create or enhance
marsh areas in coastal bays and estuaries. A National Habitat Conservation
Policy (NHCP) was issued in 1982, setting forth twelve strategies to protect habitat.
Due to funding limitations, NMFS has focused on four of these strategies:
implementing joint regional and center planning, increasing research efforts,
influencing other agencies, and involving the Fishery Management Council.

NMFS maintains a field branch in Galveston that falls under its southeast region.
The Galveston Field Branch of the Habitat Conservation Division employs three
biologists, a student intern, and a secretary. The field branch reviews permits for
the entire Texas coast including Galveston Bay. However, all endangered species
reviews for the NMFS southeast region are conducted in the regional office located
in St. Petersburg, Florida. On-site investigations of permit applications under
review are usually performed by a private contractor.

In addition to reviewing permit applications, NMFS operates the Southeast
Fisheries Center Galveston Laboratory. Along with research conducted in the
Gulf of Mexico, the Center sponsors scientific research on biological and
ecological components of the estuarine environment. Among current projects are
marshgrass restoration studies, and benthic community studies. In addition,
GBNEP is funding a series of NMFS by-catch studies.

United States Fish and Wildlife Service. The U.S. Fish and Wildlife Service (FWS)
is responsible for conserving, protecting and enhancing inland sport fisheries,
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migratory birds, endangered species, certain marine mammals, and other fish
and wildlife and their habitats. Programs in the Galveston Bay area are handled
by the Ecological Services office in Houston. The Service also administers the
Brazoria and Anahuac National Wildlife Refuges which adjoin Galveston Bay.
FWS conducts biological monitoring and studies of fish and wildlife populations,
surveillance of pesticides, heavy metals and thermal pollution, ecological studies
and environmental impact assessments on dredge and fill permits and federal
water resource development projects. FWS also administers the Partners for
Wildlife program oriented toward restoring and protecting privately owned
wetlands. Through Partners for Wildlife, FWS develops cooperative agreements
with private landowners and pays them to restore a destroyed wetland and then
protect it for a designated period of time (usually 10-20 years). Candidates are
solicited via a public education campaign and selected based on FWS criteria.
This cost-share program is the only one active in Texas in the last couple of years.
Eight wetlands were involved in the program in 1991.

Like NMFS, FWS must review most federally funded or permitted activities under
the Fish and Wildlife Coordination Act. FWS is a member of the multi-agency
section 404 permit review group that meets bi-weekly in the Houston area. In
reviewing permits, both FWS and NMFS follow the mitigation guidelines of the
Council on Environmental Quality (40 CFR 1508.20). Agencies first attempt to
avoid any impact on wetlands; second, they attempt to keep the impact to a
minimum; and only last do they allow mitigation for habitat losses. Because they
believe that the Corps does not always follow these same guidelines, the agencies
would like this hierarchy to be established by law or regulation; they would also
prefer formal recognition of the fact that wetland restoration is generally thought
to be more successful than wetland creation when mitigation is the only
alternative.

FWS has responsibilities under four federal laws specifically relating to wetlands:

* Under the 1986 Emergency Wetlands Resources Act, FWS must prepare a
National Wetlands Priority Conservation Plan. The plan lays the basis for
state and local governments to acquire high-priority wetlands, based on a
national ranking system, using revenues from the Land and Water
Conservation Fund. It also identifies wetlands that can be protected through
measures other than direct acquisition. The Region II Wetlands Regional
Concept Plan, which was completed in 1989, covers the Galveston Bay area and
identified the Hoskins Mound area as a high-priority wetlands site. This site
was acquired by FWS and is now part of the Brazoria National Wildlife Refuge.

• The Coastal Barrier Improvement Act of 1990 requires FWS to determine
boundaries and develop maps of the Coastal Barrier Resources System, which
must be updated every five years. This system was established by the Coastal
Barrier Resources Act of 1982 and prohibits federal assistance and
expenditures for projects located on a coastal barrier that is part of this system.
Follets Island at the south end of Galveston Bay is included in this program, as
is Bolivar Peninsula. The agency must be consulted prior to any federal
expenditure or activity in an area included in the coastal barrier system.
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The Coastal Wetlands Planning, Protection, and Restoration Act of 1990
authorizes funding of wetlands restoration projects. The law requires FWS to
determine the status, trends and condition of Texas' wetlands and to update
and digitize a wetlands inventory for Texas. The mapping effort will begin this
year. By law,* Louisiana is the primary beneficiary of this Act, but a coastal
wetlands restoration cost-sharing program is available to all coastal states. To
date this cost-sharing program has not been utilized by in the Galveston Bay
area.

• Finally, the Water Resources Development Act of 1990 requires FWS to
cooperate with the Corps and EPA in developing a wetlands action plan for
achieving no-net-loss of the nation's remaining wetlands. The FWCA is the
authority under which the FWS comments on Corps 404 permit applications
and which gives them the authority to comment on wetlands. FWS has an
MOA with the Corps which specifies the commenting procedures.

In addition, the following laws and treaty relating to migratory waterfowl attempt
to protect wetlands needed by these and other migratory birds:

• The Migratory Bird Treaty Act (MBTA), which is implemented by FWS,
provides broad protection to migratory birds, particularly during reproduction.
However, wetlands utilized predominantly as wintering grounds and
migratory stop-overs, which describes Galveston Bay's wetlands, are not
protected under the regulations.

• The North American Wetlands Conservation Act authorizes Congress to
appropriate up to $15 million a year in cost share projects with state and
private efforts to protect and restore wetlands. About half the money will be
spent in Mexico and Canada. Funds come in part from the investment of
unobligated Federal Aid to Wildlife Restoration Act Funds and from fines and
penalties for violations of the MBTA. Funds are overseen by the Migratory
Bird Conservation Commission (Secretaries of the Department of Interior,
Transportation, and Agriculture, two Senators and two Representatives from
Congress).

• The North American Waterfowl Management Plan supports cooperative
efforts between regulatory agencies and conservation groups to create
economic incentives to encourage private landowners to conserve important
waterfowl habitat. The plan also supports research and land acquisition to
protect and improve waterfowl habitat. Some funds are provided through the
Coastal Wetlands Planning, Protection and Restoration Act and the North
American Wetlands Conservation Act. FWS owns and manages two protected
waterfowl habitats in Brazoria County—the Brazoria National Wildlife Refuge
and the San Bernard National Wildlife Refuge. They also manage Anahuac
Wildlife Refuge in Chambers County. Private groups, including Ducks
Unlimited, the Nature Conservancy, and the Audubon Society, have
purchased or leased wetland property in the bay area and are managing these
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lands. These groups' resources constitute a potential basis or match for
additional acquisitions.

Within FWS, the Department of Fish and Wildlife Enhancement provides
regulatory review of land and water alteration activities that may impact fish and
wildlife. The mission of the Habitat Resources Program of the Ecological Services
Division is especially closely related to the concerns of this section: to conserve,
protect, and enhance fish and wildlife and their habitats. The Bay and Estuary
Program within the Coastal Ecosystems Program of Fish and Wildlife
Enhancement carries out FWS' coastal legislative responsibilities and attempts to
coordinate all FWS mandates on a comprehensive watershed-wide basis.

FWS maintains a Clear Lake Field Office near Galveston Bay. Two staff members
are assigned to the Galveston Bay National Estuary Program (GBNEP). The office
is represented on the Management Committee, the Citizens Advisory Committee,
and the Scientific and Technical Advisory Steering Committee, and participated
in a bay bottom characterization study. FWS contributed over half the funding
($120,000) for this project. FWS is conducting the bay-bottom characterization for
GBNEP with internal funding supplemented by EPA and state funds. Their role
is one of community outreach and habitat restoration and improvement
(including an 800 acre habitat enhancement project. They spend a significant
amount of time educating grade school students on the environmental
sensitivities of the bay, and have produced a video on the bay system which helps
them in this role. This video will also be distributed through the GBNEP Speakers
Bureau. Other FWS staff members in Clear Lake review section 10/404 permits,
NPDES permits, and endangered species issues.

Proposed Legislation

Because the importance of habitat is only now being fully understood, no federal
law provides regulatory authority specifically to protect it. The primary
mechanism for protecting habitat at the federal level is review by NMFS and FWS
of all federally funded or permitted activities and the Endangered Species Act.
However, the permit-granting agencies are not required to alter permits in light
of these comments. An alternative approach is to provide incentives for people to
protect wetlands; the agriculture laws, for example, penalize farmers who drain
wetlands by limiting access to other federal funds. A third option, especially
effective but difficult because of its cost, is purchase of wetlands and creation of
preserves. Overall, the fragmented nature of the habitat protection laws limits
their effectiveness, a pattern echoed in state law as well.

Different camps have generated proposed legislation in response to their
concerns over changes in the Federal Manual for Identifying and Delineating
Jurisdictional Wetlands. Several bills pending in Congress address the issue of
wetlands, some enhancing protection and others limiting the definition of
wetlands and otherwise attempting to reduce what their sponsors believe is an
excessive regulatory burden. The Wetlands No-Net-Loss Act (H.R. 251) would
revise Section 404 of the Clean Water Act, including provisions to
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• protect a broader range of wetlands by adding draining, dredging, and other
activities to the fill activities now covered by the permits;

• increase permit fees to reflect actual administrative costs;
• avoid or minimize adverse impacts on wetlands during the 404 review;
• establish a Wetlands Preservation Account using fines for violations of CWA

section 404 permits and the Land and Water Conservation Fund;
• require an inventory and management plan for all government owned

wetlands; and
• establish an Office of Wetlands Identification and Preservation within the

USFWS.
This bill also amends the Fish and Wildlife Coordination Act, giving USFWS and
NMFS more authority over CWA section 404 applications.

In contrast, the Wetlands Protection and Regulatory Reform Act (H.R. 404) calls
for no-net-loss of wetlands, but it narrows the definition of wetlands and
establishes a classification system allowing lower priority wetlands fewer
restrictions. It also allows more exemptions, removes the veto authority of EPA
and transfers section 404 review to the states. The Comprehensive Wetlands
Conservation and Management Act (H.R. 1330) amends section 404 to allow more
exemptions, broadens the scope of activities that can be conducted under a general
permit, removes EPA's veto authority, and allows for compensation to
landowners for their wetlands. It also establishes a mitigation banking program.

If any of these bills passes, the framework for wetlands protection will be better
defined—but whether it becomes more or less stringent depends upon which
direction Congress and the Administration take.

STATE PROGRAMS FOR HABITAT PROTECTION

The Coastal Management Plan for State-Owned Coastal Wetlands (S.B. 1054) calls
for no overall net loss of state-owned coastal wetlands. It is still under review just
how much of the wetlands acreage in Texas this law will cover, but the Coastal
Management Division of GLO will soon be submitting a proposal to the Coastal
Coordination Council in this regard. The act defines "coastal wetlands" as those
owned by state agencies underlying or adjacent to tidal waters, and includes a
provision for an inventory of state-owned coastal wetlands as well as an inventory
of sites for compensatory mitigation, restoration, and acquisition. It also calls for
mitigation banking guidelines, and a reduction of nonpoint source pollution to
wetlands. Unfortunately, the legislature did not appropriate any funds for
implementing this act, and state government will have to devise innovative
fundraising techniques before benefiting from its provisions.

Other recent state efforts to strengthen current wetland protection include a
definition of wetlands in the TWC 1991 revision of the Surface Water Quality
Standards. In addition, wetlands funding from the EPA for FY 1991-92 is being
used to work on permit coordination with TWC and TPWD, establish mitigation
policies, and create a database for wetland information. GLO hopes to develop a
set of comprehensive management recommendations for protecting coastal
wetlands and establish a Mitigation Policy Committee composed of
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representatives from a number of state agencies that will develop mitigation
guidelines. GLO is also studying nonregulatory ways of protecting coastal
wetlands.

State programs for habitat protection rely heavily on federal law and are therefore
similarly fragmented. However, because Texas is not a participant in the Federal
Coastal Zone Management Program, it lacks any binding agreement with federal
agencies on wetland management issues, although, as noted, the 1987 Water
Quality Act also requires federal consistency. This failure to recognize the
importance of wetlands by the state legislature has also led to a dearth of state
regulation for their protection and has contributed to the continuing loss of
wetland habitat. In addition, what programs do exist have been delegated to
different state agencies. This fragmentation of authority has, inevitably, reduced
the effectiveness of these programs.

State agencies with authority relating to wetlands include the Texas General
Land Office (GLO), the Texas Parks and Wildlife Department (TPWD), the TWC,
the Texas Historical Commission and Antiquities Committee, and the Texas
Health Department. TPWD reviews various permits for their effects on habitat.
GLO manages all state-owned public lands, which includes all submerged lands
extending 10.3 miles into the Gulf of Mexico, and, in concert with other agencies,
may acquire wetlands for preserves. Here we first describe the responsibilities of
these two agencies, then we outline two programs that offer the most potential for
wetlands' protection: the North American Waterfowl Management Plan and the
Coastal Preserve Program. (See chapter 6 for protection afforded under the Clean
Water Act 404 permitting program.) Figure 9-1 on the following page shows
existing federal and state preserves.

General Land

The General Land Office (GLO) manages all public lands in Texas. An essential
tension in the agency's mandate is created by the fact that revenues from state-
owned lands accrue to the Permanent School Fund. Thus GLO must obtain a fair
monetary return to the state at the same time that it protects the state's natural
resources. Habitat protection and related activities for Galveston Bay are centered
in GLO's Coastal Division, which employs 13 people. Three staff members review
activities on state-owned land for the entire Texas coast, a total of 4.5 million
acres.

Among the state-owned public lands managed by GLO are submerged lands from
the mean high tide line seaward to the three-marine-league line in the Gulf of
Mexico. GLO issues easements, leases and permits for various uses of state-
owned submerged lands and collects fees for them, which become part of the
Permanent School Fund. As part of the permit process, the agency may place
stipulations on the activities proposed by lessee or permittee, including
environmental requirements. Since there are no regulations governing such
stipulations, however, the responsibility lies entirely with the staff to ensure that
they are included each time.
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To take an extreme example (that has not occurred), GLO could lease an area to
TPWD for a coastal preserve under the Texas Coastal Preserves Program and also
lease the mineral rights or exploration rights to an oil and gas company for the
same area. Although other agencies, especially TPWD, are notified when leases
are granted, none of them has any review power. Thus GLO has very strong
control over state lands unconstrained by legislation mandating environmental
considerations. While the present administration works strenuously to protect
the environment generally and habitat in particular, a future administration may
be less zealous. (Pipelines, and wells in the bay, spills from which could
compromise shoreline habitat, are discussed in more detail in chapter 5.)

Fishing cabins are one type of GLO lease which results in environmental or
ecological degradation yet has no pre-issuance review by state environmental
agencies such as TPWD. GLO will soon be administering a new statewide "Cabin
Management Plan" designed to mitigate the pollution that emanates from
approximately 500 cabins constructed on coastal public lands. Any cabin
constructed on state-owned property is considered to be a "state-owned" cabin.
Policy and administrative rules for the program are still in draft form. Specific
provisions envisioned for the final management plan include: measures to
mitigate damage to wildlife, vegetation (especially sea grass), and water quality;
cabin construction and site selection standards; removal of derelict structures;
and regulatory coordination. Proper disposal of cabin-related sewage is of
particular concern to GLO officials who will be working with TDH to select and
activate the most appropriate technology for handling cabin sewage. Criteria for
technology selection include the type of treatment, the possible adverse health and
environmental impacts of the technology, construction difficulties, energy needs,
operational difficulties, cost, and safety. Policies emphasizing an equitable
distribution of permits and expeditious handling of public inquiries aim to foster
maximum public participation in the program.

Another kind of lease granted by GLO is for bird sanctuaries. The National and
Houston Audubon Societies have been granted surface leases on several tracts of
state-owned submerged land.

GLO, along with all the other agencies, reviews Section 404 applications to
determine if an easement across state-owned submerged land will be required. It
also administers a program of state dredge and fill permits, which is discussed in
Chapter 6. The State Coastal Wetland Acquisition Act authorizes GLO to rank
wetlands and make recommendations to TPWD on which ones should be
acquired. In principle, TPWD then goes to the legislature and requests funding
for acquisition. However, this authority has never been used, and no wetland has
been acquired under this act to date. Apparently the legislation has been the
subject of turf battles and confusion over the authority for wetlands acquisition.
Moreover, there are no funds available at the state level for wetlands acquisition.
Since acquisition programs appear more feasible at this time than passing
legislation which directly protects wetlands, funds to implement this act should
be immediately sought. However, consideration should be given to the wisdom of
placing a wetlands ranking system under the authority of an agency headed by an
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Figure 9—1
Federal and State Habitat Preserves in Galveston Bay
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elected official. A program as important as defining and prioritizing wetlands for
acquisition by the state should he sheltered from dramatic shifts in political
climates.

In 1992 GLO conducted a draft survey of wetlands acquisition efforts in Texas and
other states. Responses from 37 states revealed an array of approaches including
hut not limited to the following: conservation stamps, bonds, state income tax
checkoffs, special tax districts, conservation easements and land trusts, tax
incentives, documentary stamp taxes, and earmarking a portion of oil spill
restoration funds for purchasing wetlands. In several cases, private sector
fundraising efforts are matched with state funds. Programs such as
environmental license plates serve the dual purpose of raising public awareness
and funds. According to the draft survey, Florida has a particularly successful
wetlands acquisition program which is funded primarily through documentary
stamp taxes and a real-estate sales tax. Developers apparently support the
program because they realize its importance for preserving the amenity values of
real estate. Annual purchases through the Florida program equal approximately
$350 million. To date, two million acres have been purchased.

In the 1991 session, the Texas Legislature expanded the authority of the GLO with
respect to habitat. SB 1571 made GLO the lead agency in developing a long-term
plan for the comprehensive management of coastal public land. In effect, it
allows Texas to join the federal Coastal Zone Management Program, under which
the National Oceanic and Atmospheric Administration (NOAA) in the U.S.
Department of Commerce provides federal assistance to states that develop an
approved coastal management plan. Because all federal- or state- funded or
permitted activities must be consistent with the Coastal Zone Management Plan
when it is adopted, the plan will in effect increase regulatory oversight of many
activities that affect habitat. Early in 1992, GLO submitted to NOAA the first of the
documents needed to establish a Coastal Zone Management Program—an
application for a grant to undertake the research, inventory, and regulatory steps
leading to submission of a final coastal plan. While some argue that the CZM can
only minimize loss in approximately one-quarter of the state's wetlands (since it
only applies to publicly owned coastal wetlands) others argue that the territorial
jurisdiction of the CZM is still under review and could be more far-reaching than
previously thought.

T^Tra^ paries nnH Wildlife Department

The mission of the Texas Parks and Wildlife Department (TPWD) is both to
preserve and protect the state's natural resources and to provide the greatest
possible opportunity for their enjoyment by man. TPWD is one of the agencies that
reviews dredge and fill permits; it also reviews water quality permits. TPWD
works closely with the U.S. Fish and Wildlife Service to protect species and their
habitat under the provisions of the Endangered Species Act. It also has a land
acquisition program and is responsible for ranking wetlands for acquisition
under the National Wetlands Priority Conservation Plan.
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The Resource Protection Division, with a staff of 66, oversees most of the activities
related to habitat protection (and species protection, considered in chapter 10). It
protects fish, wildlife, plant and mineral resources, investigates pollution that
causes loss of fish and wildlife resources, and provides information on the
protection of fish and wildlife. In addition, Chapter 86 of the Texas Parks and
Wildlife Code regulates the removal of sand, gravel, marl, shell or mudshell in all
areas below mean high tide line, authorizing TPWD to permit the taking of bed
and bottom materials from the state's waters if no other state or federal permit is
required.

TPWD also works closely with the U.S. Fish and Wildlife Service on state
endangered species protection, and its Natural Heritage Program keeps data on
the states species of special concern. The Coastal Preserves Program conducts
bay and estuary studies and is developing a GIS database with the information
gathered.

The North American Waterfowl Management Plan (NAWMP), which is funded
by federal, state and private funds, allows TPWD to acquire and manage land
used by North American waterfowl. Of seven habitat-related NAWMP joint
ventures in the United States, three include Texas, and one includes Galveston
Bay. TPWD owns and manages three protected waterfowl habitat areas in
Brazoria County: Bryan Beach State Park (878 acres/50 percent habitat), Peach
Point Wildlife Management Area (11,377/80), and Christmas Bay State Park
(501/75).

Management activities include building water control structures and levees to
prevent salt water intrusion, one of the greatest threats to wetlands. In some
areas, the Intracoastal Waterway has resulted in a lens of salt water migrating
under the freshwater zone. The death of saltwater-sensitive vegetation is followed
by soil erosion, which is intensified by the wave action generated by barges.

Coastal Preserves Program

GLO and TPWD jointly manage the Coastal Preserves Program, which was
founded in 1987. Because the primary goal of the GLO is revenue generation, the
lands are leased to TPWD for management as preserves. However, many other
state and local government agencies are involved, and this makes the
development of a management plan very difficult. It is particularly difficult to
write a management plan for navigable waters and enforce restrictions on public
use, unless such activities can be shown to have specific harmful impacts. In
addition, the actions of adjacent landowners may have significant impacts, such
as compromising water quality.

Currently the process of developing a management plan involves characterizing
the habitat, identifying the governmental powers available to manage it and
determining the problems that need to be addressed. So far, two such preserves
are associated with Galveston Bay: the Armand Bayou Coastal Preserve located
around a tributary on the western shore of the bay, and Christinas Bay located at
the southwestern extreme of Galveston Bay. Armand Bayou is a heavily impacted
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area. Its main problems include water quality degradation from urban runoff
and salt water intrusion as a result of up to 9 feet of subsidence. The
management plan may have to be more of a restoration plan. Christmas Bay is a
sheltered area in the southernmost tip of Galveston Bay, bounded by Follets
Island. Its problems include the possibility of diseases in the seagrasses and
overharvesting of quahog (a mollusk).

EVALUATION

Protecting habitat is synonymous with protecting the economic and
environmental health of Galveston Bay. Relevant habitats range from the bay-
bottom to water of varying salinities to forests. In this section, we focused on
wetlands, which play an especially important role in maintaining estuarine
productivity, serving as nursery areas for many fish and shellfish, supplying
nutrients and organic matter to the estuary, and helping to regulate both the
quality and quantity of water entering the bay.

Although many human activities result in the destruction of wetlands, few are
regulated. Dredging and filling in wetland areas is partly regulated by the Corps
(see chapter 6). However, it has been estimated that these regulated activities
amount to less than 20 percent of the activities that result in wetlands destruction.
In addition, under the 404 program, there is virtually no follow-up once a permit
is issued; not only may permitted projects not fulfill their obligations to restore or
mitigate wetlands, but scofflaws are encouraged not to bother getting a permit in
the first place. Wetlands are also threatened by erosion, boat wakes, and shoreline
development, which are discussed in chapters 12 and 8. The conclusion in those
chapters is also that the regulatory framework is rather weak.

Habitat protection is also compromised by the lack of resources—both money for
land acquisition and staff time for regulatory review and enforcement. TPWD
feels this problem very acutely right now: With an increasing environmental
sensitivity at the Corps and TWC, the agency sees a chance to be more effective in
modifying permits and protecting wetlands. Although the TPWD's Resource
Protection Division has expanded from 16 to 40 people since 1985, with 70 positions
in the new budget, its responsibilities have expanded more. The TPWD budget
has not increased proportionately to its expanded responsibilities, and there is
currently a push to remove all funding from General Revenues.

The essential difficulty is that so far there are no comprehensive laws comparable
to the Clean Water Act whose purpose is to protect wetlands or habitat. Instead,
habitat protection is a by-product of other goals (such as protecting endangered
species or migratory waterfowl), or one goal among many to be promoted at the
same time (as in dredge and fill permits). Like water quality, wetlands are
affected by a wide variety of human activities, and without a more comprehensive
approach, wetlands are diminished a little bit at a time.

The reason that the regulatory framework is patchy is that the importance of
wetlands has come to be understood relatively recently; before that, they were
regarded as "swamps" to be drained and "made productive" whenever possible.
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The current federal debate over the definition of wetlands reflects both this
conflicting view of wetlands' utility and the growing concern about government
regulation of land use. Resolution of the debate may not come for a year or so.

Meanwhile, states are not bound only by the federal wetland definition.
Unfortunately, past experience suggests that the Texas Legislature is unlikely to
adopt a stronger stance than the federal government requires. However, the
Coastal Coordination Council could put into place a plan that implicitly embodies
a relatively strong definition of wetlands (it would not help the much-endangered
prairie potholes) that would guide state and local projects; when the CZM
program is in place, moreover, it would limit federal projects as well.

In short, absent comprehensive wetlands legislation or the even better option of
massive purchase of wetlands by governmental authorities, which is unlikely at
either the federal or state levels in the present political and financial climate, the
authority inherent in the CZM and in the Coastal Coordination Council (and the
less broad consistency provisions of the Water Quality Act) is almost the only way
Texas can minimize wetlands loss. To go along with this new authority, the
Coastal Coordination Council and GBNEP must develop creative means for
defusing public outrage at stringent land-use controls. One means, mitigation
banks, serves several important purposes by ensuring larger contiguous wetland
areas, offering very small owners some viable means of fulfilling their
obligations, and providing some public oversight of the location of permanent
wetlands.
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SUMMARY EVALUATION: HABITAT PROTECTION

1. Problem. Wetlands, bay bottom, other habitats are by definition necessary for
continued productivity of the bay. Wetlands and other habitats declining due to
growing population.

2. Authority. No comprehensive law directed to protecting habitat or wetlands.
Endangered Species Act can protect habitat of relevant species; Clean Water Act
Section 404 and Rivers and Harbors Act Section 10 indirectly aid wetlands: see
chapter on Dredge and Fill.

3. Capacity. Low. National Marine Fisheries has 3 biologists to review 3000
permits per year. General Land Office has 3 to review all activities on 4.5 million
acres of state-owned submerged coastal lands.

4. Policy. Federal policy appears to be to narrow the definition of wetlands in
order to limit burdens on individual property-owners. Congress now considering
laws that could go either way. GLO has a strong pro-wetlands stance now but
this is a result of present personnel rather than statute and could easily change.

5. Technical and environmental results. Continued habitat loss.

6. Barriers and problems.
a. GLO's primary mandate is to maximize revenue from state-owned lands,
creating an incentive to give use permits rather than protecting habitat.
b. Inadequate funds for land purchase, which is the only effective method
presently available for ensuring continued protection of habitat.
c. The combination of fragmented and indirect authorities and low capacity along
with the extreme importance of wetlands in cleansing the water and providing
nursery habitat makes wetland loss one of, if not the, most important problems
facing Galveston Bay.

7. Recommendations.
a. Buy wetlands wherever possible.
b. Increase fees for use of other state-owned lands to take the pressure off GLO to
raise revenue from wetlands leasing.
c. Institute the Coastal Zone Management Program as quickly as possible to gain
the authority to insist that all projects are consistent with the coastal plan.
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Just as Galveston Bay consists of a diversity of habitats, it is also home to a great
diversity of species, some of which have considerable economic importance. Over
90 percent of the commercial seafood catch in the Gulf of Mexico is dependent
upon an estuarine environment. Many marine species spend part of their life
cycles in Galveston Bay; for many others the organic detritus produced in the Bay
is an important component of their food chain. In addition, the wetland and open
water habitats of Galveston Bay are utilized by 139 species of birds. Many more
species, including the majority of the nations neo-tropical migratory songbirds,
utilize the upland wooded watershed of Galveston Bay as breeding, feeding,
wintering or migratory stop-over habitat.

Species-specific approaches to conservation are limiting, and the trend is toward
the conservation of diversity rather individual species. Conserving diversity
suggests an ecosystem approach and requires the preservation of various habitat
types because the integrity of an ecosystem is dependent upon the integrity of the
various habitats that compose that ecosystem. Policies and programs for habitat
protection are described in the previous chapter. Recognizing that habitat
protection is the most effective but not the most widely-used method of protecting
flora and fauna, we address more specific programs to protect species of
particular economic or public interest.

FISH AND SHELLFISH

jfoftflftlfliic Value and Trends

Fish and shellfish represent one of Galveston Bay's most obvious economic assets.
Between 1972 and 1989, 1.8 billion pounds of seafood products valued at $2.8 billion
were reported landed in Texas. In 1989, in Galveston Bay, the catch was nearly
7.7 million pounds with a value of $6.5 million. Shrimp represented
approximately 53 percent of that total by weight and 50 percent of the total ex-
vessel value. All shellfish, including shrimp, crabs, oysters, and a few squid,
accounted for 97 and 99 percent of the total, respectively. The remaining catch
included a variety of finfish, including black drum, mullet, flounder, and
sheepshead. (Trends in Texas Commercial Fishery Landings, 1972-1989, pp.96).

Landings of the three types of shrimp—white, brown, and pink—do not exhibit a
consistent trend; rather some years have high yields and others lower yields.
Eastern oysters, in contrast, exhibited high yields between 1982 and 1986 and a
sharp decline thereafter. (Trends in Texas Commercial Fishery Landings, 1972-
1989, pp. 66). A major cause of the oyster decline was the inundation of the Texas
coast by the red tide, an influx of micro-organisms that produced large quantities
of toxins. As a result, in November 1986, the Health Commissioner prohibited
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oyster harvesting except in Galveston Bay. This ban continued in the bay system
south of San Luis Pass because of sewage carried into the bay with heavy run-off
following severe rain storms and flooding. Portions of Galveston Bay were also
closed because of the flooding. The remainder of Galveston Bay became heavily
overharvested as fishermen from other areas moved in. This led to the closure of
Galveston Bay to oyster harvesting by TPWD between December 9, 1986 and
February 19, 1987. Since that time TPWD has prohibited all oyster harvesting in
Galveston Bay for the entire winter season. Oysters, which are also regulated by
the Texas Department of Health because they may cause human health problems,
are discussed in more detail in chapter 11.

Finfish are another important source of revenue for the Galveston Bay area,
including both commercial and sport fishermen. From 1972 to 1981 red drum
(Sciaenops ocellatus), spotted seatrout (Cynoscion nebulosus) and black drum
(Pogonias cromis) accounted for approximately two-thirds of the finfish caught in
Texas. Because of the decline in population, effective September 1, 1981, the
legislature prohibited the sale of red drum and spotted seatrout. As a result,
harvesting of black drum, and flounder (Paralichthys sp.) in the bay increased.
However, elevated harvesting levels have not been maintained, with marked
decreases in black drum since 1983 and of flounder since 1987. Total annual
finfish landings declined from 8 million pounds in the years 1973-76 to 3-4 million
pounds in the mid 1980s and 2.4 million pounds in 1989 (Trends in Texas
Commercial Fishery Landings, 1972-1989, pp. 4, 57, 59). Similarly, in Galveston
Bay, all finfish landings except for mullet were significantly lower in 1989 than at
any time in the previous fifteen years. Two freezes in 1989 contributed to the
decline in red drum and spotted sea trout populations. Some observers indicate
an upswing in fish populations after 1989, perhaps due to the effects of H.B. 1000
which banned net fishing in coastal waters, made fishing less efficient, and
reduced landings while allowing fish to replenish themselves. Favorable climatic
conditions and TPWD's restocking program have also contributed to increasing
fish populations. TPWD introduced nearly 5 million red drum fingerlings to the
bay in 1991 and nearly 3 million by June of 1992.

On a federal level, the U.S. Fish and Wildlife Service Wildlife and Fisheries
Resource Program is responsible for improving and maintaining fish and wildlife
resources through refuge management, law enforcement, and disease and
population distribution studies. The Bay and Estuary Program within the Coastal
Ecosystems Program of Fish and Wildlife Enhancement carries out USFWS'
coastal legislative responsibilities and strives to combine all USFWS activities on a
comprehensive watershed- wide basis. A large part of the Coastal Ecosystems
Program is public outreach and education, and this is emphasized at the USFWS
Clear Lake Field Office. Public information programs include news releases,
leaflets and brochures, operation of visitor centers, self guided nature trails,
observation towers and recreational activities.

Other federal programs include cooperative fish and wildlife research at
universities, and coastal anadromous fish hatcheries production, stocking, and
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research. The National Marine Fisheries Service (NMFS) conducts scientific
research on biological and ecological components of the estuarine environment.

Under the Marine Mammal Protection Act (MMPA), the Endangered Species Act
(ESA), and the Magnuson Fishery Conservation And Management Act
(MFCMA), NMFS protects and manages marine mammals and turtles as well as
fishery resources primarily harvested in the federal waters out to 200 miles
offshore. Red drum, reef fish and coastal pelagic fisheries are managed in the
Gulf of Mexico under the MFCMA. Under 50 CFR Parts 217, 222 and 227 shrimp
trawlers in the Gulf of Mexico and other areas must use measures to reduce the
incidental catch and mortality of sea turtles in shrimp trawls. In offshore
waters, large shrimp boats must use turtle excluder devices (TEDs) and small
boats must limit tow times or use TEDs. In inshore waters at specified times all
shrimp trawlers are required to restrict tow times or use TEDs. Shrimpers who
catch sea turtles in their nets must resuscitate and release them.

NMFS adopted a Habitat Conservation Policy in 1983 that is intended to ensure
that marine fishery habitats, from the ocean to coastal wetlands and estuaries are
fully considered in all NMFS programs and activities. The NMFS Southeast
regional office also has LMR protection and enhancement guidelines that provide
guidance to field biologists and contractors for use in reviewing permit
applications and federal water-development projects. These guidelines include
consideration of the following: fishery resources, no-net-loss of wetlands policy,
cumulative impact, potential for avoiding impacts and whether or not a
waterfront location is necessary and potential for mitigation.

With regard to pesticide control, the EPA is in the process of identifying and
ranking which endangered species are likely to be affected by specific pesticides
on a state and county level, and has developed a Biological Opinion (BO) which
indicates if harm is likely to result from pesticide exposure. The BO also specifies
pesticide use limitations to protect the species. In addition, the EPA is planning
to modify pesticide labels to include a notice to the applicator that a bulletin is
available in their county extension office listing the locations of endangered
species and pesticide use restrictions for the county. Information regarding the
relabeling of pesticides will be published in the Federal Register. In addition, SCS
provides pesticide training to their technical extensions personnel on endangered
species and habitats (mostly plants). Technical extension personnel in turn
counsel landowners on their obligations to follow pesticide label rates and on the
consequences of violations.

Within the state, the Texas Parks and Wildlife Department (TPWD) has primary
responsibility for protecting fish and wildlife. Its programs include acquisition of
land, management of fish and game resources, and protection of species listed
under the Endangered Species Act.

As early as 1959, the legislature consolidated laws giving ownership of shrimp
resources to the state and fostering the shrimp industry. The Uniform Wildlife
Regulatory Act of 1967 gave the Parks and Wildlife Commission regulatory
authority over 12 of the 18 coastal counties. In 1973 all coastal waters and all fish,
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aquatic life and animals except shrimp and oysters were added with the exception
of Harris, Galveston, Chambers and Victoria counties. In 1975 all of the laws and
regulations governing the flora and fauna in the marine fisheries were organized
into the Parks and Wildlife code under the jurisdiction of the TPWD. AD marine
life except shrimp in Galveston county was added in 1979. Finally, in 1985 TPWD
acquired regulatory authority over all Texas shrimp and oyster resources.

The Texas Wildlife Conservation Act of 1983 requires TPWD to control the taking
of aquatic resources. The Coastal Fisheries Division conducts scientific studies to
demonstrate the need for regulation. Its monitoring programs give trends on
relative abundance of finfish, crabs, shrimp and oysters in coastal waters. It
prepares management plans that determine the optimum yield for economically
important species, based on life cycle needs. Regulations based on the plan are
adopted by the Commission following a public hearing. Emergency regulations
may be imposed after natural disasters.

In addition to its regulatory program, Coastal Fisheries works to improve existing
fishery populations by stocking Texas bays with red drum, spotted seatrout, and
striped bass. Coastal Fisheries is revitalizing 500 acres of oyster reefs, educating
fishermen and consumers on the utilization of seafood, and participating in the
Gulf of Mexico Fishery Management Council. Under the Coastal Preserve
Program, founded in 1987, TPWD leases state-owned submerged lands from GLO
and operates them under an MOU.

State efforts to protect fish are supplemented by the federal Fish and Wildlife Act
of 1956, which directs the Secretary of the Interior to develop, advance, manage,
conserve and protect fish and wildlife resources; and by the Magnuson Fishery
Conservation and Management Act of 1976. It unilaterally designated all ocean
fisheries within 200 miles of the U.S. coast to be under the jurisdiction of U.S.
fisheries management.

The Fishery Act also set up conservation zones, each with regional planning
councils. The Gulf of Mexico Fishery Management Council is one of the eight
regional Fishery Management Councils. It prepares fishery plans designed to
manage fishery resources in the 200 mile limit in the Gulf of Mexico. These plans
state the amount of fish that may be harvested and allow any surplus not taken by
U.S. fishermen to be made available to foreign fishermen by permit. The plan is
enforced by the U.S. Coast Guard and by NMFS enforcement agents. The Gulf
Council meets bi-monthly and encourages public attendance. Voting members
are nominated by state governors and appointed by the Secretary of Commerce for
three years and include recreational fishermen, seafood processors,
environmentalists, scientists, consumers, and representatives from state
conservation agencies. Although Texas retains management control over a zone
that extends 10 miles into the Gulf of Mexico, the law encourages contiguous
management of all waters off the coast and, in 1983, the Gulf of Mexico Fisheries
Management Council used its authority under the Act to close federal waters to
shrimp fishing in accordance with the Texas Gulf shrimp season closure.
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Although the commercial landings of most fish and shellfish appear to be
cyclical, many observers believe there is a general decline in fish. In other states
and in many other countries, fishermen have agreed to a limit on the total
number of licenses and/or total catch. Such a system has the effect both of
increasing the incomes of individual fishermen and of allowing for more effective
planning and control for fish renewal. NMFS also advocates conversion from
open access fisheries to controlled access through a property rights system of
fisheries management such as individual transferable quotas and user fees. The
agency argues that although controlled access does not prevent overfishing, it
does make the fisheries more economically efficient, reducing the incentives to
overfish. They note that there are few other industries that have free access to the
nation's resources the way the fishing industry does. In Texas, it would probably
take a constitutional amendment to allow state agencies to sell rights to fish,
although in the past, shrimp harvests have been controlled by temporarily
limiting the number of licenses sold.

TPWD imposes a wide range of controls on both commercial and sport fishing.
All fishermen must have a license, which costs $13 for Texas residents or $25 for
a combined hunting and fishing license. Other kinds of licenses are available.
Methods, quantities, sizes, and season of catch are all regulated, with different
rules for different kinds of fish. Special county restrictions are also in force for
particular species and counties. For example, no one may place more than three
crab traps in Harris County north and west of State Highway 146 where it crosses
the Houston Ship Channel.

Under the Parks and Wildlife Code, regulations and enforcement mechanisms
pertaining to hunting and fishing are essentially the same for aquatic life as they
are for wildlife. There are 510 game wardens statewide, of whom 460 are field
personnel. Approximately 50 are assigned to the three county area of Harris,
Chambers, and Galveston, but only approximately 30 wardens work the three
county area on any given day. These wardens are responsible for enforcing 2500
different regulations related to hunting, fishing, water safety, pollution, sand,
shell and gravel, and water rescue. Enforcement of hunting and fishing
regulations typically involves monitoring catch sizes and/or counts. Oysters, fish,
and crab all have size limits. Shrimp has a count limit, as do certain game.
Penalties are also assessed by count for anything that is harvested from closed
waters. The same penalties apply to both commercial and recreational violators.
Confiscation procedures differ slightly. TPWD wardens are required by law to
confiscate and sell any illegal commercial catch. Illegal recreational catches are
sometimes sold as well, but are more likely to be stored as case evidence,
especially if the catch is already dead. Small catches that are still alive are
returned to the water, unless needed as evidence. TPWD does not sell wildlife
because it is illegal, but they do seize dead catches as evidence. Live young
catches are released. Injured catches are rehabilitated and released.

Penalties for violating fish and wildlife laws are both criminal and
administrative. Criminal violations are classified as either Class A, B, or C
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misdemeanors with related fines. Administrative penalties include civil
restitution, which requires anyone who takes resources illegally in Texas to pay
the cost of replacing the resource. TPWD calculates replacement values
according to criteria such as size, the number taken, and species endangerment.
Replacement values often run quite high. TPWD has collected over $1 million in
restitution penalties over a six year period and has another $2.5 million to $3
million in penalties outstanding. TPWD also has the administrative authority to
revoke or suspend a license, but this program is apparently just getting under
way. Increased fines for violators and widespread publicity have, in TPWD's
view, significantly improved the effectiveness of fish and wildlife enforcement.
The large majority of criminal hunting and fishing violations are Class C
misdemeanors for which the maximum penalty was recently raised from $200 to
$500. TPWD's authority to assess administrative penalties is the result of mid-
1980s legislation and is thus also relatively new. One TPWD official estimates the
number of statewide violations to have gone from approximately 40,000 to just over
30,000 and attributes this decrease to the new combination of criminal and
administrative penalties assessable under the law.

Administrative penalties are most likely responsible for improved effectiveness
because TPWD has no control over criminal proceedings. These cases are decided
by elected local officials (justices of the peace, district and county judges) who are
reluctant to impose fines on their local constituents. For example, the fine for a
Class C misdemeanor is anywhere from $25 to $500, and even higher penalties
can be assessed for habitual violators. Yet the criminal fines assessed rarely
approach the maximum penalty. Judges may also opt to defer adjudication on a
case. This is reported to be a common practice. A deferral period may last
several months during which the defendant is on probation and is assessed a fee
of approximately $50 for each month of the deferral. At the end of the deferral
period, if the defendant has not violated his probation, the judge may find the
defendant not guilty and therefore assess no penalty. The monthly fee is kept by
the county and is not passed on to TPWD, which receives nothing if there is no
penalty assessed. In addition, if the judge finds the defendant not guilty, TPWD
may be forced to return to the defendant the value of the catch they sold.

BIRDS

As noted, the wetland and open water habitats of Galveston Bay are utilized by 139
species of birds, including shorebirds, seabirds, colonial nesting birds, and
waterfowl. Many more species, including the majority of the nations neo-tropical
migratory songbirds, utilize the upland wooded watershed of Galveston Bay as
breeding, feeding, wintering or migratory stop-over habitat.

Unfortunately, birders have reported a steady decline in the number of birds over
the last few decades. One of the major factors, as discussed in chapter 8, is loss of
habitat. This is true for both migratory birds that require wooded uplands and
shore birds that depend on isolated barrier islands and reefs. Areas that are
primary sources of food, such as fresh water potholes, are also being destroyed,
primarily as a result of salt water intrusion following dredging activities. Habitat
for ducks has also disappeared with a subsequent decline in their population.
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This has necessitated stricter hunting regulations, including bag limits for some
species.

Neo-tropical migratory birds (such as warblers, buntings, orioles and
hummingbirds) are also showing evidence of decline. The loss of Texas
bottomland hardwoods, as well as upland habitat has decreased the areas suitable
for nestings. Availability of fresh water is also critical for these birds as they
complete their long migration. Concern for these birds prompted the formation of
Partners in Flight, sponsored by the National Fish and Wildlife Foundation,
which is developing funds for monitoring, research and education.

The federal Migratory Bird Treaty Act attempts to prevent the decline and
extermination of bird species. Any activity that may violate the MBTA requires a
Migratory Bird Special Purpose Permit from U.S. Fish and Wildlife Service.
USFWS guidance for the regulatory application of this act focuses on the
protection of migratory birds, active nests, eggs, and nesting colonies. We
discussed USFWS review of dredge and fill permits in chapter 6.

TPWD is also actively involved in acquiring and managing habitat for waterfowl
and issues hunting licenses. It also promulgates regulations for bag limits in
order to control the decline in duck populations. As part of its efforts to enhance
and restore habitat, TPWD provides nesting boxes as a means of temporarily
increasing the amount of suitable habitat for reproduction.

ENDANGERED SPECIES

There are three endangered species known to breed in the vicinity of Galveston
Bay: the Brown Pelican (Pelecanus accidentalis), the Piping Plover (Charadrius
melodus), and the Bald Eagle (Haliaeetus leucocephalus). Bald Eagles have been
found to nest in the vicinity of the controversial Wallisville Reservoir. Two other
endangered species (excluding sea turtles) utilize the bay at some time during
their lives; these are the Interior Least Tern (Sterna antillarum) and the
Peregrine Falcon (Falco peregrinus). Many other species federally listed as
candidate species have been reported in the wetland and open water habitats of
the bay and in the surrounding upland watershed. Four species of endangered
or threatened sea turtles are known to occur in the bay: Kemps' ridley
(Lepidochelys kempi), green (Chelonia mydas), loggerhead (Caretta caretta), and
leatherback (Dermochelys coreiacea). NMFS has recorded sightings, strandings
or capture of each of these species, primarily near passes but also well within
Lower and Upper Galveston Bay and West Bay.

The federal Endangered Species Act is the primary means for protecting
endangered species. Any activity (public or private) that may affect an
endangered or threatened species is required to be reviewed by USFWS (and
NMFS for marine mammals, sea turtles and marine fishes) to determine what
impacts if any the proposed project will have on listed species.

One of the provisions of the act is to set aside habitat that is critical for the survival
of a threatened or endangered species. However, no critical habitat has been

209



proposed for the Galveston Bay area. Breeding habitat for animals listed as
endangered or threatened can also be protected under the act even if it has not
been designated as critical.

The Endangered Species Act is to be reauthorized in 1992. The reauthorizing
legislation for the law, the Endangered Species Act Amendments (H.R. 4045)
strengthens programs for the conservation of threatened and endangered species
by providing additional protections for candidate species in hopes that subsequent
listing will be prevented. It also places a higher priority on the development of
recovery plans for listed species, and increases funding for implementation of the
act. However, the entire act is under considerable pressure from those, including
loggers in forests protected by the listing of the Northern spotted owl, who believe
that it puts "animals before humans." Without its protections, many species (of
plants and insects as well as more attractive creatures such as turtles) will
disappear and their ecosystems permanently disrupted. There are four species of
endangered or threatened sea turtles known in the bay.

The National Marine Fisheries Service reviews projects affecting habitat of
endangered and threatened marine and anadromous fish, marine mammal and
sea turtle species; for the southeast region, including Texas. Review is conducted
in the regional office located in St. Petersburg, Florida. USFWS also administers
the Endangered Species Act by developing endangered species lists, conducting
state surveys, preparing recovery plans, research, operation of wildlife refuges,
law enforcement and coordination of national and international efforts. Several
programs and divisions within the Department of Fish and Wildlife
Enhancement provide regulatory review of land and water alteration activities
that may adversely affect fish and wildlife. Permits from USFWS are required by
the Migratory Bird Treaty Act and the Endangered Species Act; all other
regulatory programs require only USFWS comments. Although only federal
agencies are required to consult under the ESA, private individuals may be
required to have a consultation to obtain federal permits or licenses.
Consultation also may be required from NMFS if species under NMFS purview
are involved.

NMFS also has responsibilities under the Marine Mammal Protection Act
(MMPA) and related permit requirements. Dolphins, for example, are protected
under this Act and permits are required for capturing or otherwise harassing
them. Endangered and threatened species and marine mammals protected
under the MMPA may also be affected by activities such as maintenance dredging
of channels in and leading into Galveston Bay.

Section 6 of the Endangered Species Act requires USFWS to cooperate with the
states and provides for cooperative agreements with any state "which establishes
and maintains an adequate and active program for the conservation of
endangered species and threatened species." TPWD entered into a cooperative
agreement with USFWS in December 1987 and received its first appropriation of
money in 1988.
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Endangered species regulation was first passed in Texas in 1973 and amended in
1981, 1985 and 1987. TPWD's Resource Protection Division maintains an inventory
of all threatened and endangered species for potential listing under the
Endangered Species Act. It issues permits, as required, for the propagation and
use of threatened and endangered plants taken from state-owned lands. A new
state law that prohibits the placing offish or plants in state waters is designed to
stop introduction of exotic species.

Expansion of the endangered species program has been facilitated by the
availability of federal funds under Section 6 of the Endangered Species Act. TPWD
submits a list of priority projects to USFWS each year, and USFWS covers up to 75
percent of the cost of those projects that it selects. For 1989 and 1990 Texas
received over $300,000 for 36 projects. Another program supported with federal
funds is the Special Nongame and Endangered Species Conservation Fund.
Established by the Texas Legislature in 1983, it is designed to support nongame
and endangered species research and management. The sale of prints, permits
and decals, as well as private donations, has established a fund of $550,000.
Nongame and endangered species activities, including land acquisition, are
reimbursed from federal Pittman-Roberson or Section 6 monies. So far three
nongame wildlife management areas have been established through this
program, including the Candy Abshier Wildlife Management Area on Smith
Point. It is an important stop-over site for spring and fall migrant birds (TPWD
Endangered Resources Annual Status Report 1991).

EVALUATION

One of the most important factors leading to species decline is loss of habitat.
Species protection rests first and foremost on maintaining habitat. However, even
the most thriving wetland or estuary cannot protect a species threatened by
overfishing or hunting.

Considering the difficulty of monitoring the thousands of hunters and fishermen,
it is ironic that enforcement in this area appears to be among the more effective
enforcement programs we examined. Perhaps some of this success is
attributable to the fact that TPWD and many sportsmen's clubs constantly
reiterate the message that conservation is a* necessary basis for continued
hunting or fishing.

In other areas, programs limiting access to commercial fisheries have proven
acceptable and effective in improving incomes of individual fishermen. Perhaps a
market in fishing rights, based, like air pollution rights, in part on present use
would be both politically and environmentally expedient.

A decline in abundance of colonial waterbirds, overwintering shorebirds and all
types of migrating birds is probably due to habitat loss. Greater efforts are needed
to create or restore habitat. Nesting areas need to be posted to prevent human
intrusion into breeding, roosting and feeding areas. Assistance of local groups,
such as that provided by the Houston Audubon Society's leasing program and
proposed new posting and education program, is essential in this goal because of
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the widely dispersed nature of habitat.

Congressional reauthorization of the Endangered Species Act will either provide a
continuing basis for protection of species and their habitat or will sound the death
knell for America's strongest environmental program. Texas' own endangered
species program will be similarly endangered if the federal program falls.
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SUMMARY EVALUATION: SPECIES

1. Problem. Decline in aquatic species population is primarily due to both
overharvesting and destruction of habitat. Decline in wildlife (primarily bird
species) is due to loss of habitat including wetlands, wooded uplands, and isolated
barrier islands and reefs for shore birds. Activities that alter the salinity of the
water in these habitats destroy vital feeding grounds.

2. Authority. Aquatic life and wildlife are regulated by TPWD under the Parks
and Wildlife Code including the taking of aquatic resources for both commercial
and sport reasons. Regulations are enforced through a combination of
administrative and criminal penalties. Methods, quantities, sizes, and season of
catch are all regulated.

3. Capacity. Although improved in recent years, capacity is still only fair due to
poor enforcement of criminal penalties and too few field officers with too many
diverse responsibilities. Success in endangered species enforcement programs
are being counteracted by continued loss of habitat.

4. Policy. Unlike enforcement, bay programs that work to halt species depletion
are largely cooperative efforts between TPWD and USFWS. This is particularly
true for protecting endangered species. State program supplemented by federal
programs. In the past, these programs have been species-specific, but are
beginning to use an ecosystem approach.

5. Technical and environmental results. Conservation efforts generally
successful, but continued loss of habitat and overharvesting of certain aquatic life.
Enforcement of species taking via criminal penalties low.

6. Barriers and problems. Control over enforcement is overly decentralized,
results in too few convictions, and also results hi forfeited revenues that should be
channeled back into conservation programs. Protection of the enormous diversity
of species in the bay system is a daunting task. Habitat creation and
replenishment programs aimed at certain species only are limited in their
success.

7. Recommendations. Authorities should consider addressing the
overharvesting problem through programs which either limit licenses, or which
allow fishing rights to be traded in the same way that based air pollution rights
are traded. With regard to enforcement, legislation should be considered that
prohibits deferred adjudication on fishing and hunting violations. This should
allow TPWD officials to present a more compelling case, and result hi more
convictions. Revenues from criminal penalties should be channeled back into
conservation programs. Conservation programs should focus on the preservation
of species as they contribute to the diversity of the bay's ecosystem.
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CHAPTER ELEVEN
HUMAN HEALTH

Public health concerns arising from environmental management of Galveston
Bay center on consumption of fish and shellfish harvested from the Galveston
Bay, as well as from swimming or boating in polluted waters. Microbiological
pathogens and toxicants are of primary concern. According to the Food and Drug
Administration and the Center for Disease Control, 85 percent of illnesses
resulting from seafood consumption in the past 10 years can be traced to raw
shellfish (Billy, 1991). Because oysters feed by filtering enormous amounts of
water through their bodies (100 gallons per day), they can absorb dangerous levels
of contaminants from the waters. In addition, oysters are relatively immobile and
are thus less free to move in and out of polluted areas. Contaminated oysters can
threaten human health because they are often eaten raw without the protection
provided only by relatively long cooking at high temperatures. Consumption of
other fish and contact recreation present smaller hazards to human health, but
are also considered in this chapter. The primary problem in protecting human
health is a lack of resources for adequate monitoring and testing and for
conducting longer-term studies about the effects of eating bay fish and shellfish on
human health.

SHELLFISH

It is difficult to determine the size of the Texas oyster industry since reporting of
revenues is voluntary among oyster dealers and harvesters. Dealers may falsify
records and underreport their sales in order to avoid a $1 state tax placed on each
barrel of oysters sold. As a result, state estimates of the Texas oyster industry
may be underestimates of the actual revenues. Table 11-1 displays one agency's
estimate. The decrease in landings is thought to result in large part from
unusually heavy amounts of rainfall leading to higher loadings of fecal coliform
between 1986 and 1990, rather than from any continuing trend in water quality or
oyster availability-
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Table 11-1
Oyster Landings, 1985 and 1990

Year

1990
1985

TEXAS
Landings

(Ibs.)
1,925,400
5,133,900

Value (000)

$5,982.00
$8,754.80

GALVESTON BAY
Landings

(Ibs.)
1,165,654
3,285,112

Value (000)

$4,092.10
$5,958.10

Source: Texas Parks and Wildlife Department.

However, bay industry harvesters complain that the size of their daily catches
since the 1970s have been one tenth or less of the size of their catches in the sixties,
and that it is only because of increased seafood prices that bay industry families
have managed to survive (Sullivan, 1988). Indeed, a legislation scaling down the
shrimping and finfishing industries has very likely resulted in the
overharvesting of oysters. In 1976 the Magnuson Fishery Conservation and
Management Act resulted in the closing of Mexican waters for fishing and
shrimping for foreign vessels. This narrowed the Gulf waters available for
shrimping and pitted bay shrimpers against gulf shrimpers. Regulations
prohibiting taking of redfish have also forced finfishers to turn to shrimping,
oystering, and crabbing. Redfish provided between 40 and 60 percent of a
finfisher's income prior to the prohibition.

According to TPWD Code 76.102, a license to dredge oysters is not required from a
boat already licensed as a commercial bay or bait shrimp boat. The data in Table
11-2 provided by TPWD indicate that the majority of oysterers are not accounted for
by licenses. One can surmise that licensed shrimp boats partially account for the
large amount of oyster landings shown in Table 11-1. The data also indicate that
oysterers harvesting for sport number in the thousands each year.

Table 11-2
Licensed Oyster Dredge Boats and Bait Shrimp Boats

1980-1987

Fiscal Year Commercial Sport Bait Shrimp

1980
1981
1982
1983
1984
1985
1986
1987

178
235
218
402
323
265
243
187

4473
5215
4479
4711
4922
4387
3613
3327

2016
2217
2283
2723
3103
2396
2680
1535

Source: Texas Oyster Fishery Management Plan (Series Number 1); Texas Parks and
Wildlife, 1988, p. 96.
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The importance of the large number of unlicensed, casual, or sport oysterers for
human health is that these people are less likely to be aware of the complex
regulations for gathering, storing, and, where appropriate, selling oysters than
licensed commercial oysterers. As the number of oysters declines, moreover,
these casual takers are more likely to be tempted by the large oysters that have
grown undisturbed in areas closed because of pollution. Even when they eat the
oysters themselves, resulting illnesses compromise the integrity of the entire
industry.

Federal Context

In 1924, a typhoid fever outbreak in New York, Chicago and Washington, D.C.
was traced to sewage-polluted oysters. The Surgeon General called a conference
of state and municipal health officials. In 1925, they launched a nationwide
program to monitor and regulate the distribution of shellfish for human
consumption. The resulting program, called the National Shellfish Sanitation
Program (NSSP), is a tripartite agreement among the federal government, state
governments, and the shellfish industry.

Through the federal Food and Drug Administration (FDA), the federal
government is responsible for making sure states conform to national guidelines
for monitoring and ensuring the safety of consuming shellfish (USDHS and FDA,
1990). The FDA carries out its responsibilities by periodically inspecting shellfish
processing plants, growing areas, and laboratories where water and shellfish
samples are tested. The FDA also publishes a monthly list of valid interstate
shellfish shipper certificates, which is used by state health officials and shellfish
purchasers across the nation. In addition, the National Marine Fisheries Service
(NMFS) conducts a voluntary seafood inspection program.

Twenty-four states that commercially produce shellfish have adopted the
guidelines set forth in the NSSP Manual of Operations under state legislated
laws. States, therefore, are responsible for conducting sanitary surveys of
growing areas, delineating and patrolling restricted areas, inspecting shellfish
plants, and issuing numbered certificates to shellfish dealers who comply with
state sanitary laws. It is important to note that shellfish sanitation programs
across the nation are controlled by state —not federal—laws. State governments
pass laws based on NSSP guidelines and implement the programs, while the FDA
checks each state's faithfulness to NSSP guidelines.

Industry members agree to comply to state shellfish sanitary laws. They also
participate in the Interstate Shellfish Sanitation Conference (ISSC), which is
comprised of state shellfish regulatory officials, FDA, and other federal agencies.
Formed in 1982, the ISSC assists the FDA in administering the NSSP guidelines,
promoting shellfish sanitation, adopting uniform procedures and developing
comprehensive guidelines to regulate harvesting, processing and shipping of
shellfish (U.S. Department of Commerce, NOAA, 1991). The ISSC also serves as
an arbiter for grievances between the FDA, states and shellfish dealers,
particularly if the FDA or the state threatens to remove the dealer from the
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Interstate Certified Shellfish Shippers List. Removal from the list effectively
renders the dealer's products unmarketable in any state. Grievances between the
FDA and individual states, although rare, also occur and can be resolved through
the ISSC procedure for unresolved disputes. Finally, the ISSC is responsible for
updating the NSSP guidelines, with the FDA maintaining veto power over any
changes. This veto power has not been frequently exercised.

In the past several years, consumers and the federal government have raised
concerns regarding the national program. Between 1990 and 1991, Congress
conducted a number of public hearings and introduced legislative proposals,
which did not pass, to change or expand federal regulation of imported and
domestic seafood. Congress gave FDA a $9.5 million, or 38 percent, budget
increase for its seafood inspection program. FDA is currently working on a
report that would provide a "snapshot" of all state programs and shellfish
sanitation activities. Due for release in early fall 1992, the report may uncover
important differences in how states implement the NSSP guidelines, and how
these differences undermine or improve the national effort. It is hoped that the
study will shed light on the overall efficacy of the tripartite arrangement.

State

In Texas, the Division of Shellfish Sanitation Control (DSSC) in the Texas
Department of Health (TDH) oversees human health aspects of the consumption
and processing of aquatic life, crabs and shellfish under Chapter 436 of the Texas
Health and Safety Code. The chapter, organized into three subchapters, autho-
rizes the Division to monitor and ensure the safety of aquatic life (fish and
shrimp), shellfish (oysters, mussels and clams), and crabs taken from Texas
waters for human consumption.

Subchapter A gives the Division the authority to monitor aquatic life for
contaminants that may affect human health. DSSC also is authorized to close
polluted areas to commercial and recreational oystering, and license and monitor
shellfish processing plants. Further, the Division is given latitude to adopt rules
for the harvesting, transporting, storing, handling and packaging of shellfish
and for the "efficient enforcement" of these rules. In effect, the law gives DSSC
the authority to adopt the nationally accepted rules contained in the National
Shellfish Sanitation Program (NSSP) Manual of Operations.

Within the same subchapter, the Division is granted the power to inspect shellfish
processing plants at any reasonable time, issue or revoke licenses for these plants
to operate, and certify or decertify the shellfish products made by these plants. The
code specifies that all shellfish must be sold within a container bearing a valid
certificate number. However, restaurants, among other entities, are exempt from
this provision if the restaurant staff removes oysters from a certified container
and sells the oysters at the same site. Selling shellfish when they are procured
from prohibited areas is illegal even if they are in certified containers. DSSC may
also seize or condemn any shellfish they deem unfit for human consumption.
The transplanting of shellfish from polluted areas for artificial or natural
cleansing is also governed by this subchapter. Finally, the subchapter gives the
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Texas Department of Parks and Wildlife the exclusive power to enforce the closure
of shellfish growing areas. The Division, with assistance from Parks and
Wildlife, is given the authority to enforce the remaining parts of this subchapter.

As noted, the law has allowed DSSC to adopt the NSSP guidelines as regulations.
The only substantial difference between the NSSP guidelines and state adopted
rules lies in the classification system. The NSSP recommends a five-tier
classification system (approved, conditionally approved, restricted, conditionally
restricted and prohibited), but the state program is three-tiered (approved,
conditionally approved and prohibited). Senate Bill 1463 in the 72nd Texas
Legislature (1991-92) provided for a revision of definitions and a consolidation of
some of the provisions of Section 436 of the Health and Safety Code, in addition to
the elimination of the differences between the NSSP and the state program. This
bill did not pass, but similar legislation making the state program consistent with
the NSSP guidelines is likely to be introduced and passed hi the near future.

Implementation

The Division of Shellfish Sanitation Control is responsible for surveying and
classifying shellfish growing areas as to the suitability of such areas to produce
shellfish fit for human consumption. The Division regulates shellfish harvesting
areas primarily through the implementation of NSSP guidelines.

As noted, the Division employs a three-tier classification system: polluted,
conditionally approved and approved. (Figure 11-1 on the following page shows
the classifications of the Galveston Bay waters in 1991.) Harvesting from polluted
waters is prohibited, except when the oysters are moved to less polluted private
leases on Galveston Bay and allowed to "purify" themselves for at least 14 days.
State health officials must then test the lease waters for bacteria levels before the
oysters can be harvested. Approved areas are usually open for oyster harvesting,
except during extreme weather conditions such as hurricanes or after disasters
such as the 1990 oil spill near Red Fish Island. Conditionally approved areas are
subject to closure based on environmental conditions monitored through DSSC's
surveying process. Table 11-3 shows the designation(s) of shellfish harvesting
waters for each of the major bay segments in Galveston Bay.
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Table 11-3
Designated Shellfish Waters of Galveston Bay, 1991

(square miles)

Segment

2421

2422

2423

2424

2432

2433

2434

2435

2439

Bay Area

Upper Galveston Bay

Trinity Bay

East Bay

West Bay

Chocolate Bay

Bastrop Bay/ Oyster Lake

Christmas Bay

Drum Bay

Lower Galveston Bay

Approved

26.2

22.5

39.4

45.9

0.0

3.9

8.9

1.7

79.3

Conditions

1

21.2

25.9

0.0

0.0

0.0

0.0

0.0

0.0

8.5

Closed

60.8

81.7

12.7

23.4

7.6

0.0

0.0

0.0

51.8

Total

108.2

130.1

52.1

69.3

7.6

3.9

8.9

1.7

139.6
Status: approved, conditional, closed.
Source: Texas Water Commission, State of Texas Water Quality Inventory, 1991, p. 21.
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Figure 11-1

Areas Closed to Oyster Harvesting
in Galveston Bay, 1991

EXPLANATION

Indicates oyster bed closed
due to poor water quality

Source: National Oceanic and Atmospheric Administration
(Estuary-of-the-Month Series)



Among the environmental problems associated with increasing population and
shoreline development are erosion and bulkheading (see chapter 12), loss of
wetlands and associated habitat (see chapters 6 and 9), subsidence related to
increased ground water withdrawal (see chapter 12), degradation of water quality
from both point and nonpoint sources (see chapters 3 and 4), and dredging for
construction (see chapter 6). In short, shoreline development contributes to every
one of the other. The process of classifying shellfish harvest areas involves
conducting a growing area survey. The survey includes a determination of all
actual and potential pollution sources (sewage treatment plants, residential,
commercial and industrial developments, farms); a hydrographic survey (water
dynamics, dispersion); a meteorological survey (quantity and frequency of rains,
effects of winds); and a bacteriological survey (fecal coliform count). The results
of the survey form the basis for classifying waters of the bay.

While all four components are used in determining the opening or closure of
harvest areas in Galveston Bay, DSSC manages the bay on the basis of rainfall
data gathered daily over the telephone from the National Weather Service, height
of the Trinity River stage also collect daily from the National Weather Service, and
bacteriological count, specifically of fecal coliform.

DSSC studies have shown that the fecal coliform count in the bay tends to exceed
safe limits immediately after two or more inches of rain has flushed urban waste
into the bay. Furthermore, excessive rainfall can cause sewage treatment plants
to overflow or malfunction (TDK, DSSC, 1991a). The initial DSSC study used data
from more than 7,500 bacteriological samples gathered between 1983 and 1987. In
addition, annual reports since 1987 documents the correlation between rainfall
and bacteriological count. When the height of the Trinity River exceeds nine feet
at Moss Bluff, the Division closes Areas II and III (see 1991 classification map—
Figure 11-1). The decision to use river stage is likewise based on statistical
surveys carried out by the Division and confirmed in their annual reports on
water quality.

Finally, and most importantly, the Division uses bacteriological data to manage
the bay. Samples are taken from each of the more than 200 sampling stations set
up in the Galveston Bay system, and is usually carried out by three staff people in
the LaMarque field office in systematic "runs." Each run involves sampling from
a set of stations designed to monitor conditions in a specific area of the bay during
specific times of the year. When the entire bay is closed because of rainfall during
winter, for example, staff members anticipate that the runoff flows southward
from upper Galveston Bay through the Houston Ship Channel. In this case, the
Division crew will sample a run that cuts east to west through the Galveston Bay
from San Leon on the West to Smith Point on the East to see if the runoff and
bacteria have moved past the bay system.

Between 25 and 29 samples are collected each day in 100 milliliter glass bottles
that are stored in ice and sent to the LaMarque lab of TDH on the same day they
are taken. Lab results are usually returned within 24 hours after the lab receives
them or 28 hours after the first sample is collected. Bottles are numbered and
dated; lab results are listed in the same order as the bottle number. The data are
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then manually entered into a computer database. Field office staff generate
weekly as well as annual reports from the database. Weekly reports are sent to
the Austin office on a 5-1/4 floppy disk. No data has been lost so far, either in the
computer system or in transport to the Austin office.

All samples taken from an area to be opened must register a fecal coliform count
of 14 per 100 milliliters. In addition, 90 percent of all surrounding stations must
show fewer than 43 fecal coliform per 100 milliliters (TDK, DSSC, 1991b, p. 15).
Once these conditions are met, more samples are taken to confirm the results.
During oyster season (November through April), DSSC buffers its decision to open
with a waiting period of four days after the first sample collections. During off-
seasons, the waiting period applicable for oyster leases, which operate year-
round, is seven days. Frequent sampling and a long waiting period together
counterbalance any single error in bacteriological results.

The presence of toxic dinoflagellates, which kill fish and shellfish and pose
potential human health hazards to consumers, also would initiate bay closure
through the Division's Biotoxin Monitoring Plan. The plan began in 1986 after a
massive fish kill that devastated Galveston Bay tourism and fish industry. DSSC
now periodically monitors these natural toxins during certain environmental
conditions known to be conducive to higher levels of natural toxins, including
warmer temperatures and high water salinity. The Division also relies on Parks
and Wildlife and the Texas Water Commission, who are usually the first to be
notified of large fish kills indicative of dinoflagellate "blooms"(TDH, DSSC,1991b).
Once alerted of the possibility, DSSC tests both water and shellfish tissues for
toxicity levels to determine closure and opening of affected bay areas.

Between September 28, 1967, and February 29, 1992, the Division closed parts or all
of the Galveston Bay system for shellfish harvesting at least 65 times (TDH, DSSC
Shellfish Orders). For 17 incidents of closure, mostly between March 1988 and
November 1989, no reasons were cited. Of the 48 closures when reason was given,
42 were for "excessive rainfaH"(TDH, 1991, p. 9 ). Other reasons included "adverse
weather conditions," Hurricane Alicia, rain and runoff (three occasions) and an
oil spill. Trinity Bay was closed 29 times during this period; Galveston Bay was
closed 60 times; East Galveston Bay was closed 24 times and West Galveston Bay
was closed 14 times. Closure periods ranged from one day to three months.
Between June of 1988 and May of 1991, Area II of Galveston Bay was closed 32
percent of the time, while conditionally approved Area III located in Trinity Bay
was closed 25 percent of the time. These figures include normal closure during
summer months when oysters are not in season. It is important to note that
closures do not necessarily reflect water quality trends in the Galveston Bay.

Work done in Galveston Bay is conducted by the LaMarque field office. Each year,
field office staff updates the survey, summarizing the evaluation in an annual
report. Every three years, the system of evaluating bay conditions is more thor-
oughly re-evaluated, and recommendations for change are made by the field office
supervisor. Preparation of the reports is reserved for summer months when the
bay is closed for oyster harvesting. Every twelve years, the Division revamps the
entire classification and surveying system and conducts a comprehensive shore-
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line survey of current pollution sources. The comprehensive survey also proposes
an overall plan to manage shellfish harvest from the bay, based on the new data.
Components of the twelve-year survey are much the same as the three-year
survey; they include the pollution source survey, hydrographic survey,
meteorological survey and the water quality/bacteriological analysis. DSSC
conducted the last comprehensive sanitary survey in 1988 and the one before that
in 1969 (TDK, DSSC, 1988).

In 1986, FDA started to review the Texas program because it was concerned that
DSSC had fallen behind in conducting the comprehensive shoreline survey. The
labor-intensive survey involves identifying all the residential and commercial
developments, sewage treatment plants and their discharge volumes, industrial
plants and their effluent discharge volumes, bird nests, farms and any other
shoreline element having actual or potential impact on the water quality of
Galveston Bay. FDA worked with DSSC to establish an action plan for
overhauling the shellfish program and, according to FDA, found the Division's
response to be "overwhelmingly positive." The Division used extra money
appropriated by the Texas state legislature to gather and test increased numbers
of water samples and produce the 1988 Comprehensive Sanitary Survey. The
problem seemed to stem from inadequate resources rather than a lack of will.

Analysis if Implementation

Overall, the use of rainfall data, river stage data and bacteriological counts seem
to be both statistically valid as well as convenient tools for managing the
harvesting of shellfish from the Galveston Bay system. The two-inch rule for
rainfall and the nine-foot river stage criteria are backed by several years of
bacteriological statistics that used a significant number of samples. The
threshold for fecal coliform level is set by the nationally recognized NSSP manual.
However, there are four areas of concern or contention in shellfish monitoring
and closure:

Fecal coliform as indicator. The first is the validity of fecal coliform as an
indicator of pollution and disease. The disadvantage of using the fecal coliform
indicator is that the test registers fecal coliform from both human and animal
feces (the latter being less harmful to human health). A station located in
relatively less polluted waters near a heron rookery, for example, may register
high levels of fecal coliform generated by heron feces. Another disadvantage is
that fecal coliform is an indirect indicator of harmful pollution, bacteria or virus-
es. An alternative indicator is Escherichia coli, which is specific to human feces.
Direct indicators involve testing both waters and shellfish tissues for harmful
viruses, i.e. hepatitis A. These alternative tests are extraordinarily expensive,
and while they are better than the fecal coliform test, they presently do not seem to
be cost effective.

V. vulnificus. a virulent bacterium. The second issue involves DSSC's inability to
test and set predictable standards for a particularly virulent strain of bacteria
called Vibrio vulnificus. The bacteria are naturally present in most gulf and
warm bay waters, but in varying concentrations. Between 1981 and 1991, 53 cases
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of V. vulnificus infections, either from consuming raw shellfish infected with the
bacteria or direct exposure, were reported (Morgan and Guthrie, 1991). The
fatality rates for V. vulnificus infections range from 50 to 69 percent (U.S. FDA
and DHHS). Little is known about the bacteria except their affinity for warm water
containing high levels of salinity. Their ubiquitous presence in both prohibited
and approved waters is a cause for concern for health officials. DSSC currently
has no systematic way to prevent V. vulnificus-infected oysters from reaching the
market.

In an effort to remedy this gap, the FDA in conjunction with the EPA and several
Gulf of Mexico states are conducting field studies to establish a continuous
monitoring system that can act as an early warning when V. vulnificus levels
become high. Furthermore, health officials hope the studies will help them to
develop an understanding of the specific environmental conditions such as water
salinity, temperature and nutrient load, that influence growth of the bacteria in
water or shellfish (FDA, 1991).

Public information. The third issue involves informing the public of openings and
closures of the bay to shellfish harvesting, as well as of the health risks of
consuming certain seafood products. DSSC uses several media outlets to
announce closure or opening of the shellfish growing areas. Classification maps
are made available at the DSSC field offices, including the LaMarque and Austin
offices, and Parks and Wildlife Department locations where people purchase
fishing and hunting licenses. Changes in status of bay waters are also
announced via the National Weather Service radio channel and a 24-hour
telephone recording. Although the Division issues press releases regarding fish
and shellfish consumption advisories, it does not purchase newspaper or televi-
sion ads due to budget constraints. Seafood consumption advisories are, however,
published in the Texas Parks and Wildlife Fishing Guide.

While these methods of information dissemination reach all seasoned commer-
cial oyster harvesters and fishers, they have not been completely effective at
reaching recreational harvesters and sports fishers, many of whom come from
out of town. While commercial harvesting far outweighs recreational harvesting,
the health risks apply equally to both situations, and the growing number of part-
time and casual oysterers exacerbates the problem. Budget and staff constraints,
which will be discussed later in detail, prevent DSSC from employing more
effective media outlets such as local newspaper and television advertisements and
participating in civic and neighborhood group discussions.

Certification of processing plants. The criteria used by DSSC to inspect and certify
shellfish processing plants have been a matter of debate. Oyster dealers who
process oysters purchased from independent harvesters contend that enforcement
of the criteria vary by inspector. This is because NSSP criteria set forth in the
Manual of Operations, Part II, are open to some interpretation. One example is
the requirement that oyster shipments are made in mechanically refrigerated
conveyances, such as trucks, maintained at or below 45 degrees Fahrenheit (U.S.
DHHS, 1990). Oysters just harvested from warm waters, purchased by a dealer
and placed in refrigerated truck compartments for interstate transport often take
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several hours to cool down to 45 degrees Fahrenheit. Meanwhile, the shipment
could be confiscated because it does not meet the NSSP temperature criterion. Just
as enforcement of NSSP criteria differ from inspector to inspector, enforcement
can also vary from state to state, creating possible economic advantage to dealers
and harvesters in states where regulations are less strictly enforced.

Time and temperature regulations. Ensuring the healthfulness of shellfish
requires that the shellfish are kept in certain conditions once they are harvested.
Under current laws, DSSC does not regulate the amount of time oysters are kept
by harvesters, nor do they regulate the conditions under which they are kept en
route to dealers. Thus, oysters could be kept in warm weather conditions for eight
or more hours before they reach refrigeration (dealers are required to move
oysters to refrigerated compartments within two hours after receipt). During this
time, bacteria and viruses such as salmonella and hepatitis A could spread and
reach levels dangerous to human health if consumed. This gap is labeled by
health officials as time/temperature abuse.

If DSSC were to require that all oysters be stored on ice immediately after
harvesting, which would reduce risks posed by improper storage, many
independent fishers would probably be put out of business since large ice chests
represent a significant capital investment and large ice purchases a major
operating cost. An alternative approach would be to require boats planning to
harvest on warm days to register with dealers beforehand at a certain time. These
boats would be required to return to the same dealer before a certain time, say
within four hours after registering, to sell all oysters harvested thus far. They
would then be allowed to harvest for another four hours.

The federal Food and Drug Administration is developing a comprehensive review
of all state shellfish sanitation programs and growing areas under its 1991-1992
Seafood Plan in an effort to compile a national "snapshot." The survey may reveal
important differences in the way states implement NSSP guidelines. The Seafood
Plan also calls for the development of time and temperature requirements for
harvest, transport and storage of shellfish. Once developed, these requirements
may be adopted by states to remedy existing gaps within the current NSSP guide-
lines.

Enforcement

While the Division of Shellfish Sanitation Control is responsible for classifying
shellfish growing waters, updating and distributing maps delineating approved
areas, and inspecting shellfish processing plants, the Texas Parks and Wildlife
Department (TPWD) is responsible for enforcing harvest area closures. Under an
agreement signed by the Texas Department of Health and TPWD on December 29,
1964, TPWD retains the authority to patrol shellfish growing areas in Galveston
Bay to prevent the harvesting of oysters and shellfish from closed waters (Peavy
and Watson, 1964). TPWD also has the authority to apprehend and prosecute
people violating the restrictions under Article 965 of the Texas Penal Code.
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The Texas City TPWD Office has jurisdiction over the 533 square miles of
Galveston Bay as well as 245 shoreline miles. The office is staffed by 20 game
wardens. The area is patrolled by 15 game wardens on any given day. As many
as 200 to 400 oyster boats are out harvesting when the Bay system is open. While it
is obvious that wardens cannot constantly monitor the activities of every boat, two
factors need to be considered in evaluating the enforcement of bay closures. The
first is cost effectiveness; an additional warden, while helpful, may not signifi-
cantly expand Parks and Wildlife's enforcement capabilities enough to justify the
cost. Second, game wardens receive cooperation from citizens who alert wardens
of illegal harvesting in prohibited waters. Harvesters who are either concerned
about public health or do not want other harvesters to gain an advantage through
their access of illegal oysters also notify wardens.

One of the most effective ways of discouraging illicit harvesting is through
dealers, who can refuse to purchase oysters harvested from prohibited waters.
Dealers often know when harvesters are trying to sell catches culled from
prohibited waters. Boats that illicitly harvest from prohibited waters at night
often show up on dealers' docks early in the morning. Also, oysters culled from
prohibited waters are substantially larger, muddier and more algae-ridden than
oysters from approved waters. This is because oysters in prohibited waters are
usually left alone and, therefore, allowed to grow much larger than their
approved counterparts. Cooperation from industry members is critical to the suc-
cessful enforcement of the state shellfish sanitation program.

Because of the difficulty of patrolling the bay at night, TPWD has made harvesting
oysters from 30 minutes before sunset to 30 minutes after sunrise illegal.
Nevertheless, most violations occur in the evening when most wardens are not
actively patrolling the bay. According to game wardens, an oyster boat can cross
over to closed waters, cull 300 pounds of oysters and cross back into open waters in
one-and-one-half to two hours. Occasionally, game wardens would receive phone
calls in the evening from waterfront residents reporting violations. By the time
wardens can drive to the boathouse in Texas City and launch a boat, 45 minutes
usually elapses. This estimate does not include the time it would take to locate
violators in evening darkness.

A number of other duties compete for the attention of TPWD game wardens.
Because TPWD is concerned with conservation and species propagation, wardens
check harvested oysters to make sure at least 80 percent of those inspected
measure three or more inches. The process of checking oysters, writing citations
and preserving evidence can take between one and four hours per boat. Game
wardens are also responsible for checking safety equipment of recreational boats
in the bay and checking fish catches to make sure they conform to fishing
restrictions. During the fall and winter, wardens appear to place their highest
priority on enforcing shellfish area closures and oyster conservation. During the
summer months when Galveston Bay is more heavily visited, wardens must
monitor boating safety (i.e. sober boating and children wearing life jackets). Since
oystering is closed during the summer months except to lease holders, this does
not seem to pose a substantial enforcement problem.
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TPWD has worked with the Division of Shellfish Sanitation Control to lobby county
judges and the state legislature to increase penalties for harvest violations and to
move cases more quickly through the judicial system. During its 1989 session, the
state legislature increased oystering in closed waters from a Class C to a Class B
misdemeanor; the penalties were raised accordingly to a maximum fine of $1,000
with up to six months jail time from $500 maximum penalty and no jail time
(Fortney, 1991). Should harvesting in closed waters occur at night, the crime is
raised to a Class A misdemeanor with a maximum fine of $2,000 and up to one
year in prison. Second offenses also constitute Class A misdemeanors, and third
offenses become a Class III felony with up to ten years of jail time.

This change has created two side effects. On the one hand, arrests have
substantially decreased in Galveston, Chambers, and Harris Counties bordering
the Galveston Bay system. As Table 11-4 shows, there was a dramatic decrease in
arrests following passage of the new penalties. This is an imperfect indication of
the level of industry cooperation or harvester compliance with bay closures since
game wardens may simply choose to make fewer arrests. However, this possibil-
ity is unlikely; game wardens seem to be well trusted by community leaders and
health officials who interact with the wardens almost daily. Also, there is a
possibility that "bootleggers" may be more careful or clever because of the stiffer
penalties, thereby more effectively eluding wardens. More than likely, however,
the decrease in arrests roughly reflects a lower rate of closed water violations and
a higher level of cooperation from industry members.

Table 11-4
Arrests for Violation of Oyster Rules

Year

Arrests

1987

201

1988

311

1989

184

1990

31

1991

14
Source: Texas Parks and Wildlife Department

A second development is the increase in the number of cases being litigated in
county courts. Since the fines are greater, harvesters find it more worthwhile to
fight the charges rather than to pay the fine (Whitlow, 1991). In Calhoun County,
oyster violation cases are backlogged by one year. Similar backlogs are evident in
the three counties surrounding Galveston Bay.

Parks and Wildlife wardens have difficulty proving in court borderline cases
where harvesters are just inside the closed area line. Lines delineating closed,
approved and conditionally approved areas are set from landmark to landmark.
Because no actual lines are drawn along the waters, harvesters may plead
ignorance in court, saying that the demarcations are vague. Wardens and
harvesters alike say, however, that nearly all harvesters know within five yards
where the lines are. Judges and juries have displayed less leniency toward
offenders after penalties increased in 1989, making this a less effective defense.
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TPWD wardens work closely with DSSC officials in determining lines that can be
enforced. They prefer permanent markers that cannot be easily removed such as
oil drilling platforms, piers and tide gauge pilings. Should the markers be
removed, harvesters can legally cull across any lines once demarcated by the
missing marker. Game wardens and health officials have been careful in
choosing relatively immovable markers and actively maintaining them.

In short, Parks and Wildlife game wardens present an effective deterrence
program short of monitoring every oyster vessel on the bay. While this does not
constitute a watertight program that prevents all oysters from closed waters from
reaching the market, it does significantly reduce the likelihood that polluted
oysters will be harvested.

Cooperation

Any program where one agency is primarily responsible for implementation and
another for enforcement may be compromised by lack of coordination. In this
section, we review cooperation among the agencies. We also consider industry
cooperation, which, as with all other programs in an area as large as Galveston
Bay, is essential to long-term protection of the environment.

As noted, the most important form of inter-agency cooperation is DSSC's
relationship with the Texas Parks and Wildlife Department. Established in 1964,
this critical link provides the shellfish monitoring program with the enforcement
of bay closures. While the Division classifies shellfish growing areas, Parks and
Wildlife maintains the responsibility of patrolling the growing areas, preventing
the harvest of shellfish from closed areas, issuing citations to violators and
arresting violators when necessary.

According to Parks and Wildlife game wardens, DSSC promptly contacts both
Parks and Wildlife and commercial oyster harvesters to warn of changes in bay
classification. This is done to minimize confusion caused by an overlap in the
times in which each party is notified of an opening or closure. For example,
should harvesters be notified thirty minutes before Parks and Wildlife game
wardens of the bay's opening, wardens unaware of the opening during the thirty-
minute gap may mistakenly arrest a harvester for culling in what wardens may
think is closed waters. Since DSSC strives to notify all parties at the same time,
such confusion is usually avoided.

The two agencies also work together to determine enforceable lines between
growing areas. They also have joined forces to successfully lobby the state
legislature to increase the penalties for harvesting in closed waters. The
combined lobbying effort also involved persuading county judges to take such
violations seriously in considering oyster harvesting offenses. The relationship is
extended further when health officials appear several times out of the year as
expert witnesses during Parks and Wildlife prosecutions of offenders.

DSSC also receives water quality and sewage/industrial discharge information
from the Texas Water Commission. The Commission, however, uses a metal
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filtering method for calculating fecal coliform levels, which does not conform to
FDA standards. The Division uses the air bubble method, which is in compliance
with the federal standards. While information on discharge and pollution
sources is important to the Division in developing its sanitary surveys, the
relationship with the Water Commission is less close than with TPWD. Finally,
DSSC also cooperates with the federal Food and Drug Administration. In addition
to monitoring the Division's shellfish sanitation program, FDA provides the
Division with technical advice, such as developing lead and arsenic standards
and conducting studies on V. vulnificus.

Industry cooperation is critical to the success of the shellfish monitoring
program. Dealers may refuse to purchase oysters that may have come from
prohibited waters or report boats that fish in closed waters. Some dealers
voluntarily comply with regulations because they believe doing so would yield a
safer product. As one dealer said, "One bad oyster could ruin the industry." Early
in 1992, negative media coverage of a single county's oysters caused sales to drop
considerably, and California required that all Texas oysters be noted as suspect.
Thus product safety and healthfulness are effective selling points, and Texas'
strong shellfish sanitation program is an asset. This symbiotic relationship,
however, applies almost exclusively to established oyster dealers with long-term
leases and heavy capital expenditures who have a stake in the industry's
reputation and long-term health.

Shrimp dealers who take up oystering during winter months when shrimp are
not in season tend not to be as cooperative or concerned with product safety.
Communicating with and soliciting comments from industry fishermen on
important health related issues can be difficult because the industry is so loosely
organized. The Professional Involvement of Seafood Concerned Enterprises
(PISCES) is the only trade association representing bay industry interests on
legislative and other issues. The Texas Shrimp Association represents primarily
the gulf industry. PISCES was very active in trying to prevent the prohibition on
redfish and speckled trout harvesting in the bay. Due to the absence of any
pressing issues that directly affect the bay industry, PISCES has become much
less active of late.

Evaluation

Among public health problems, consumption of contaminated shellfish probably
ranks low in numbers of people affected and high in visibility and drama.
Moreover, this public health problem may harm an entire industry, even when
caused by unlicensed or casual oysterers. The means for minimizing the
problem include demarcating areas where oysters may not be collected, requiring
that processors be licensed and inspected, and imposing fines on fishermen
operating illegally.

Like controlling nonpoint source pollution, protecting public health requires
many dispersed individuals to cooperate in taking actions whose payoffs accrue to
people other than themselves. It is impossible for any agency to delineate
accurately all the areas where oysters should and should not be collected, inform
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everyone who needs to know about these areas, and ensure that no one violates the
rules for collecting, storing, and transporting shellfish. The system that is in
place appears to be reasonably effective, despite some important gaps concerning
public information, use of indirect indicators for identifying contaminated areas,
and certifying processing plants. Those with the largest stake in the system, the
commercial oysterers, are most likely to comply.

In addition to refining the time and temperature rules and making the other
incremental changes suggested above, two other programs might decrease the
risks of becoming sick from eating contaminated oysters. First, a public
education campaign encouraging people to eat only cooked oysters could help
reduce problems caused by fecal coliforms. Even in seafood restaurants, the staff
might suggest to diners that "We recommend the cooked oysters rather than the
raw ones". However, such a program does run the risk of leading people to
believe that a little cooking will always be adequate to eliminate bacteria, when
this is not in fact the case.

A second refinement would be to develop means for discouraging casual
commercial oysterers. It would be entirely unrealistic to think that individuals
will cease collecting oysters for their own use. However, processors could offer
lower prices to those without a commercial oyster license, or could refuse to
purchase from them altogether. Other means for internal policing of the
industry might be equally effective. In short, we are suggesting that creative use
of market mechanisms or economic incentives could further strengthen a system
that seems to be working reasonably well, but where the payoff for adding further
regulatory resources would seem to be relatively low.

FISH

The regulatory framework for ensuring that fish are safe to eat is similar to that
for oysters. Testing procedures are governed exclusively by state laws. At
present, there are no FDA regulations addressing pollution levels for fish
consumption. In Texas, as for shellfish, the Division of Shellfish Sanitation
Control (DSSC) in the Texas Department of Health (TDH) oversees human health
aspects of the consumption and processing of fish under Chapter 436 of the Texas
Health and Safety Code. Subchapter A gives DSSC authority to monitor aquatic life
for contaminants that may affect human health. It may prohibit fishing in
waters it finds too polluted. Violation of the ban can result in a fine of $200 to $500
and seizure of the fish or shrimp catch.

However, health problems and regulation of fish differ in significant ways from
oysters. With the exception of fish that have not been properly stored, the human
health effects from eating contaminated fish are usually long-term and subtle, in
contrast to the immediate effects of eating bad oysters. The contaminants of
concern are heavy metals and other substances that accumulate in the tissues of
the fish and may also accumulate in human tissue. Furthermore, fish are
mobile, while oysters are largely immobile. Whereas it is possible to guess about
the safety of an oyster from testing the water around it, it is necessary to test the
fish itself. Each fish may be different, so a relatively large number of fish must be
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tested before authorities can reasonably decide whether to warn the public about
fish consumption. ,

The core of the safety program is therefore fish samples that are analyzed for
various contaminants. Based on these samples, DSSC identifies potentially
polluted waters. However, there are many constraints on its ability both to sample
and to use samples to make policy decisions. As a result, DSSC has limited its
action to releasing a general health advisory against consuming more than eight
ounces of fresh and saltwater catfish and blue crabs per month if they are taken
from waters in Upper Galveston Bay or the Houston Ship Channel because of
dioxin. Pregnant women and children are advised against consuming any
catfish or blue crabs from Texas. One fish kill occurred due to a spill of vinyl
acetate from a barge at the loading dock, affecting about two miles of the Bayport
Channel (TWC, 1992, p. 16).

Problems with fish testing for contamination fall into two categories: lack of
scientific information and lack of laboratory resources. Among the gaps in
underlying scientific data is a lack of information needed to establish maximum
levels allowable in fish of lead, cadmium, and arsenic—substances whose
accumulation in human tissues may lead to serious health effects at some time in
the future. Although it is not clear how much, if any, of these substances
humans can tolerate, FDA hopes to release suggested standards for them in the
1991-92 Seafood Plan. Even more uncertainty characterizes scientists'
understanding of effects of combinations of toxics. Some chemicals are be
rendered harmless when combined with another neutralizing chemical, but
others may be triggered by the presence of a catalyst chemical. To make definitive
judgments regarding fish consumption would require extensive laboratory
studies over a long period to determine human health effects of exposure to
varying amounts of toxic substances in fish, followed by testing and analysis of a
statistically significant number offish samples. Quite apart from the lack of basic
health information, testing fish tissues for toxics is often expensive: for example,
it costs $2,000 to test one fish sample for the presence of dioxin.

A more immediate problem is the scarcity of laboratory and testing resources.
DSSC currently uses all its allotted lab resources for both tissue and water testing,
and could not test for additional contaminants even if FDA does provide suggested
standards. Testing for mercury alone would require four days of lab time for a
maximum of seven samples. Even monitoring for V. vulnificus, mentioned in the
discussion of oysters as a serious if rare health problem, would require an
expansion of the current level of testing. DSSC tailors the number of sample
crews to the amount of lab time they have; it would be useless to gather more
samples than can be tested.

DSSC attempts to overcome the laboratory bottleneck by sharing information with
other agencies. As in other cases, however, differences in agency mandates
undermine the utility of other agencies' information. For example, DSSC uses its
fish samples to determine possible human health effects, while Parks and
Wildlife is primarily concerned about species propagation.
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DSSC also participates in the Fish Contamination Subcommittee of the
legislatively mandated state Toxic Coordinating Committee. Established in 1990,
the subcommittee is comprised of eight government entities, including Texas
Parks and Wildlife, the Railroad Commission, Texas Department of Agriculture,
General Land Office, U.S. Fish and Wildlife Service, the Environmental
Protection Agency, the federal Food and Drug Administration, and DSSC. The
Fish Contamination subcommittee meets monthly to discuss the need to test fish
for trace metals and contaminants harmful to human health. Since DSSC
currently lacks the funds necessary to conduct a comprehensive fish sampling
and testing program on its own, such interagency cooperation enables the agency
to expand its role into monitoring aquatic life without extra state funding. Benefits
of the inter-agency arrangement flows from two sources: shared information and
direct federal grants.

Through the subcommittee, DSSC found a forum for communicating with related
agencies. Participating agencies share sampling information, coordinate
sampling and testing activities to avoid duplication of effort, and devise an agreed-
upon standardized fish sampling protocol. Member agencies are currently
participating in a project to combine sampling efforts and characterize toxic
contamination in the Trinity River. In addition, DSSC received $3,500 from FDA
and $48,000 from the EPA in FY 1991 to conduct fish sampling and testing and
develop brochures that would inform the public of the hazards of consuming fish
from certain Texas waters, including the Galveston Bay. With these funds DSSC
was able to test 450 fish samples. DSSC is currently drafting a new public fish
advisory list and brochure.

The entire area of health effects from fish consumption is characterized by
uncertainty: uncertainty about the nature and extent of human health effects
from varying levels of residues in fish tissues and uncertainty about ways of
identifying affected fish. The expense of testing, combined with these
uncertainties and the serious limits on laboratory resources, has created a
program that is limited in extent. While Texas may wish to conduct some
research on human health effects, a more immediate approach would be to
characterize the waters of Galveston Bay for toxic "hot spots" and ambient levels
and to attempt to correlate this information with a systematic sampling of fish
from several different areas. Without this information, any requests for
significant increases in laboratory resources would be premature. Meanwhile,
residents of the bay area should be cautioned to eat a diversity of fish and to avoid
known hot spots during recreational fishing.

CONTACT RECREATION

In addition to eating bay seafood, people may come into direct contact with bay
waters through swimming or, more likely, boating. As Table 4 in chapter 8
(shoreline development) shows, more than half the people living in the 4-county
area surveyed for a recent GBNEP study said they swim in the bay. The Texas
Water Commission establishes water quality standards for both contact and non-
contact recreation. As with shellfish, fecal coliform is the primary indicator for
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water quality; 200 colonies per milliliter are allowed for swimmable waters, and
2000 for boatable waters.

County health departments take water samples and have the authority to post
areas commonly used for boating or swimming if they do not meet these
standards. For sampling purposes, the bay is divided into districts and specific
sites are sampled one to three times a month depending on their history as a
problem site. Time often does not allow for widespread sampling. For example,
the Galveston County Health Department has two full time staff responsible for
sampling in excess of 60 sites at least one per month. Moreover, samples can
only be taken when laboratory personnel (also very limited) are available for
testing and even then the sample often expires before it can be analyzed. Because
of these constraints, health officials tend to sample the same site several times
and to concentrate on problematic areas such as the storm drains emptying off
the bay and gulf sides of Galveston Island.

County officials interviewed were of the opinion that pollution due to inflow and
infiltration during rainfall is a chronic problem in the entire bay area. Ground
shifts are common in the area and cause sewer pipes to break or flow in the
wrong direction. When rainfall seeps in, it overflows the system and raw sewage
ends up in the bay. County officials are reluctant to repair pipelines because of
the expense and because breaks and leaks could recur again at any time.

Sites known to be polluted are rarely posted by either county or state officials. TDH
has the authority to post warning signs in polluted areas but rarely does so
because it is not involved in sampling recreational waters for pollution. One
official at TDH commented that "the state has never really had a program for
testing waters for swimming;" at the same time, TDH is expressly mandated to
supply information to people inquiring about harvesting. Conversely, while TWC
conducts some sampling, it does not have the authority to post polluted areas, and
it typically does not share sampling results with TDH. Some officials expressed
concern that if they begin posting areas that are polluted, they may be held liable if
someone contracts a disease in an area that is not posted; the costs of posting are
also high. Nevertheless, legislation allowing TWC to post polluted areas should
be considered.

Perhaps the most effective means for reducing the (unknown) human health
effects of contact recreation is to teach schoolchildren some common sense rules.
During the swimming and boating safety programs offered by most schools,
teachers could also discuss polluted water and the dangers of swimming or
boating in it. Avoiding obvious outfalls from storm sewers and municipal and
industrial plants and not swallowing water while swimming are two simple
rules that most children can understand. More aggressive posting of
contaminated areas by local health officials would remind people of lessons
learned in childhood.
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EVALUATION

All too often in the past, environmental programs used human health as the
yardstick for measuring environmental degradation or as the standard for
protection without considering effects on species that might be even more
sensitive than humans. In this way, for example, certain pesticides were
approved that seriously harmed fish and birds. However, protecting human
health is also an important environmental goal. In Galveston Bay, the two goals
converge: if various sources of pollution, particularly point and nonpoint source
fecal coliforms but also heavy metals and other toxic substances, were reduced,
human health would be less at risk.

Everyone we spoke to cautioned that it is not correct to infer water quality from the
mere fact of a shellfish closure. Other reasons, including administrative
concerns about delimiting an area or enforcing in it, may also contribute to a
closure. Moreover, the water quality criterion for shellfish is very strict because
oysters are filter feeders; indeed, the criterion for shellfish closure is stronger
even than for contact recreation. Thus closed areas may be relatively safe; open
areas are guaranteed to have extremely good water quality.

In the meantime, specific programs for reducing human health problems focus
most strongly on shellfish, especially oysters, which lend themselves to regulation
both by their immobility and by the dramatic effects of eating bad ones. The
system for protecting human health is to use water quality as an indirect
indicator of oyster safety; there are some questions about the effectiveness of the
indicators, which may overstate the risks in some cases and understate them in
others. Inspection and licensing of facilities that handle oysters and fish are
intended to reduce post-harvest contamination. Fish also present possible long-
term human health concerns if they are contaminated with residues of heavy
metals and other toxic substances; unfortunately, the scientific basis for
determining when fish should and should not be consumed is mostly lacking.
Limited facilities for testing of both fish and water affect the quality of regulation
both of fish and of swimmable and beatable waters.

Because risks to human health are so diverse, reducing them requires several
different approaches. We believe that the most effective approach overall is to
focus on sound environmental protection; human health risks will be reduced as
environmental quality improves. Recognizing that people may be more willing to
devote resources to reducing human health risks than to ecological protection,
however, we also suggest that it would be useful to develop ways in which
sampling and testing protocols could be used to serve both purposes, allowing
different agencies to use their limited resources to fulfill not only their own
mandates but also to help other agencies as well. By expanding and consolidating
present efforts at sharing information, agencies can make the whole regulatory
effort total more than the sum of its parts.
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SUMMARY EVALUATION: HUMAN HEALTH

1. Problem. Consumption of seafood contaminated with various pollutants
because of poor water quality harms human health, restricts harvests, and limits
possibilities for contact recreation. In Galveston Bay alone, oysters, the shellfish
most commonly implicated in human health problems, are worth $6 million
annually. Fish in the bay are exposed to a number of toxics such as lead,
cadmium, and arsenic that may accumulate in the human body for years with
unknown health effects.

2. Authority. Following federal guidelines of the National Shellfish Sanitation
Program, the Division of Shellfish Sanitation Control (DSSC) in the Texas
Department of Health monitors water quality and aquatic life, closing waters that
are too polluted for safe shellfish catch. TWC establishes water quality standards
for contact and non-contact recreation.

3. Capacity. FDA inspects shellfish processing plants, growing areas, and
laboratories where shellfish samples are tested. 20 Parks and Wildlife game
wardens for 2-400 oyster boats. Enforcement acceptable to satisfactory. 450 fish
samples tested in 1991, which seems low considering the variety of fish and
diversity of locations.

4. Policy. Various indicators of safety are used, including fecal coliforms and
others. Rainfall data are also important, since heavy rainfall causes more runoff
containing contaminants. Closures are frequent. County judges reluctant to fine
violators.

5. Technical and environmental results. A few human health incidents
annually. Unknown level of exposure from low-level fish toxics, contact
recreation.

6. Barriers and problems.
a. $1 state tax per barrel of oysters leads to underreporting (to avoid tax) which
increases the difficulty of oversight of landed oysters.
b. Health problems yield bad publicity which hurts whole industry.
c. Time and temperature regulations apply to landed shellfish, not on boats.
d. Many sport fishermen unaware of constantly-changing closures.
e. Over-reliance on fecal coliform as indicator, inability to test for vibrio.
f. Inconsistencies in certification of processing plants.

7. Recommendations.
a. Teach people to cook shellfish rather than eating them raw.
b. Add time and temperature regulations: in hot weather, boats may register the
time they leave and must return in 4 hours to be able to sell oysters.
c. Develop means for informing the public about closures and the consequences of
ignoring them.
d. Increase testing and monitoring. Research on long-term effects of fish
consumption. ^
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CHAPTER TWELVE
SUBSIDENCE AND EROSION

SUBSIDENCE

Subsidence is a sinking of the land surface. The major cause of subsidence in the
Galveston Bay area has been removal of oil, gas, groundwater or other
pressurizing substances from the ground, causing the clays to collapse and
compact. Because the clays are inelastic, the loss of elevation due to subsidence is
permanent. In the Harris/Galveston area subsidence became a serious problem
in the 1950s when demand for groundwater increased significantly due to rapid
industrial and metropolitan growth in coastal areas. At this time, nearly all
water supplies were obtained from groundwater. Billions of gallons were pumped
easily and cheaply from industrial and municipal wells accessing the Chicot and
Evangeline aquifers.

Although the first surface water supplies became available from Lake Houston
and the San Jacinto River in 1954, transmission from these sources was limited
and expensive. In the absence of regulation and feasible alternatives, the aquifers
continued to be the principal source of water supply until the 1980s.

Significant subsidence persisted until 1987 and resulted in increased flooding and
even submergence of coastal lowlands. The most serious loss occurred in the
communities lining the Houston Ship Channel where subsidence of up to 10 feet
threatened multi-million dollar industries (and the cities built around those
industries) with significant economic and property loss. By 1974, the cost of
property damage in the Houston-Baytown area caused by subsidence was
estimated to be $113 million. Low lying petrochemical plants built on the
waterfront of the channel and in Texas City were threatened with permanent
inundation as were the people who lived and worked in the area. Subsidence in
the Houston-Galveston area has exceeded 1 1/2 feet in an area 70 miles across, 8
feet in several areas surrounding the bay and as much as 10 feet in isolated areas.
In 1979, the bay had approximately 600 square miles girded by 285 square miles of
marshland; due to subsidence and shoreline erosion, it is projected that by 2010
the bay will be 145 square miles larger with concomitant loss of marshland.

Subsidence also exposes shores to greater wave activity as well as allowing water
to come up higher on the coastal banks, contributing in turn to increased erosion
rates. Other subsidence-related problems included storm sewer systems that
flowed in the wrong direction, and structural damage from the activation of
faults. (There are approximately 1000 miles of faultline in the Houston/Galveston
area). Faulting can result in a myriad of hazards from pipeline breaks that
release toxic chemicals to damage to sophisticated electronic infrastructures,
such as that of the Johnson Space Center. For these reasons, initial efforts to
arrest subsidence focused on coastal areas southeast of Houston.
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REGULATORY FRAMEWORK

The economic consequences of wide scale flooding was the primary catalyst for
enacting legislation to curb subsidence. House Bill 552, passed in 1975, is the only
legislation addressing subsidence issues in the Houston/Galveston area. In
short, the law regulates one source of subsidence (groundwater removal) and
targets the largest groundwater users: industry, farmers, and cities. Key
language in the act establishes a relationship between subsidence and coastal
flooding, and attributes subsidence to the withdrawal of groundwater. Most
importantly, the act establishes a separate, self-sustaining agency, the
Harris/Galveston Coastal Subsidence District (HGCSD), to monitor groundwater
removal in Harris and Galveston Counties, and mandates this agency to devise a
regional plan that will not only reduce groundwater use but provide for
alternative water supplies.

Although it has been argued that the removal of oil and gas is also a principal
cause of subsidence, the act makes no attempt to regulate this process. Officials
charged with regulating subsidence in the Houston/Galveston area argue that oil-
bearing clays and sands in the region are so deep that the extraction of oil and gas
has a negligible effect on subsidence. These officials were not aware of any
subsidence due to oil and gas extraction. Moreover, all issues related to oil and
gas extraction are within the regulatory purview of the powerful Railroad
Commission, and legislators may have been reluctant to challenge RRC
jurisdiction over these issues. Finally, legislators may have feared a backlash
from the oil and gas industry for double regulation of both groundwater and oil.

Private, residential groundwater wells (also a cause of subsidence) are not
addressed in the law either. In fact, wells that are less than 5 inches in diameter
escape regulation altogether. Thousands of these wells exist throughout the
district. They are currently not considered a problem but could become one were
there a sudden increase in population.

IMPLEMENTATION

Implementation of H.B. 552 is carried out under the Regulatory Action Plan
written by the Harris/Galveston Coastal Subsidence District. The HGCSD is
considered a local government agency authorized to regulate the withdrawal of
groundwater within Harris and Galveston Counties for the purpose of controlling
subsidence. It is not a state agency but a political entity directly responsible to the
legislature. Funding for operations is provided by collecting fees in exchange for
issuing permits for water wells. HGCSD has a 17 member board of directors
appointed by local government. The board meets once a month.

The Action Plan

This plan divides the district into regulatory areas and establishes objectives and
requirements for each. In recent years, objectives in this plan have been based on
evaluation of data provided by a computer modeling system, a well data base, data
collected from 13 subsidence monitors in Harris and Galveston counties, and the
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results of regional releveling programs. The computer modeling program
predicts subsidence levels under different regulatory scenarios in order to better
assist the District Board in setting the limits now in the plan. The District Plan
adopts a long term, phased regulatory approach to arresting subsidence.
Enforcement efforts focus on the most acutely affected areas of the district instead
of the entire district. The 1992 plan, for example, sets goals through the year 2020
and focuses on areas west of Houston, whereas the last District Plan set goals
through 1989 and focused on subsidence in the southeast. The permitting process
is considered to be the actual implementation of the plan's regulations.

The HGCSD Regional Plan divides Harris and Galveston counties into regulatory
areas with boundaries that are subject to change over time. The areas are based
on a commonality of regulatory interests and goals as well as economic and
technical considerations. For example, the 1992 plan changed the boundaries of
the regulatory areas based on surface water availability, geophysical
characteristics, and areas of high groundwater demand. Private property laws
prohibit the HGCSD from allocating specific amounts of groundwater to each
area. Instead, each area is required to reduce groundwater withdrawal to a
certain percentage of total water use within an assigned timeline. The
percentage reduction takes surface water availability and other factors into
account, and thus varies from one area to the next.

Because the area-wide reduction plan is based on a percentage of total
groundwater use, the system actually allows for an overall increase in
groundwater removal. To compensate for this loophole, the HGCSD establishes a
schedule for surface water conversion for each of the areas. In addition, each
permittee within a given area must reduce groundwater usage and pledge to
convert to a surface water system within a timeline agreed upon by the HGCSD
and the permittee. Other conditions for securing or renewing a permit include a
statement justifying the amount of water pumped and, in some cases, a water
conservation plan. Also, if surface water supply is inadequate to compensate for
groundwater loss, total water demand must decrease. The options available to
reduce total water demand are limiting growth and implementing mandatory
water conservation programs. Exceptions to this rule will be considered when
surface water cannot realistically be introduced within a given time frame.
Additional subsidence may occur in these areas before treatment and distribution
facilities are completed.

Thus far, the plan has been quite successful in the four coastal areas where
HGCSD efforts were initially concentrated. Since the HGCSD first began
regulating in 1976 total groundwater pumpage for the district has decreased from
457 million gallons a day to 366 million gallons a day in 1988 (see Tables 12-1 and
12-2). The bay area and the Houston Ship Channel are reported to be "under
control," and the water level in the aquifer has dramatically increased since 1977.
The four areas highlighted in Figure 12-1 reduced their groundwater withdrawal
from 1977 to 1989 as follows: Area 1 went from 140 million gallons a day to 20
million gallons a day; Area 2 went from 110 million gallons a day to 60 million
gallons a day; Area 5 went from 10 million gallons a day to 20 million gallons a
day; Area 8 remained steady at 40 million gallons a day. Apparently Area 1
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converted almost entirely to surface water, while Area 2 has begun the projects to
allow conversion to surface water.

Table 12-1
Ground Water Pumpage in Harris and Galveston Counties

(million gallons per day)

Source
Public supply
Industrial
Agricultural
Total

1976
255
151
52

458

1980
331
50
51

432

1985
328
32

384

1990
316
28
26

369

Table 12-2
Surface Water Use in Harris and Galveston Counties

(million gallons per day)

Source 1976 1980 1985 1990
Trinity (CWA)
San Jacinto
Brazos

4
212
66

143
223
65

144
229
66

177
228
75

Total 281 4tt 439 480
Source: (both tables): Texas Water Development Board, cited in Environmental Institute, A
Socioeconomic Characterization of the Galveston Bay System, Clear Lake, August 1991, p. 5-11.

The Permitting Process

To drill or operate a well in Harris or Galveston counties, it is necessary to obtain
a permit, unless the well is less than five inches in diameter. Applicants must
submit a plan for improving water accountability for the well. Permittees must
agree to convert to surface water within a certain time period and cost
framework. When considering permit allocations for water suppliers, the board
requires an audit of per capita water use and considers the percentage of water
that will be lost through the system before setting the parameters of the permit.
These plans are submitted to the board for approval and a public hearing is
conducted for each application before issuing the permit. The fee paid by the
permittee is based on the annual allocation of groundwater authorized by the
board. Subsequent to issuance, and as a pre-condition for annual renewal, the
HGCSD monitors the permittee to ensure the permit parameters are met.

The district may deny permits, limit groundwater withdrawals, and amend or
revoke permits. They do not, however, have the right to prohibit a private land
owner from extracting groundwater from his/her own land. They can regulate
the extraction but they cannot prohibit it. For this reason, a permit has never
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been denied except for failure to pay fees. The following factors are considered
when setting the parameters for each permit:

- the intent of the law;
-objectives and requirements of the Action Plan including an equitable
distribution of groundwater;

- the quality, quantity, availability and price of surface water;
- the economic impact of permit terms on the applicant;
- the relative effect on subsidence; and
- an equitable distribution of available groundwater.

Surface Water Conversion. Harris and Galveston Counties' surface water system
consists of a combination of rivers, man-made lakes and reservoirs, treatment
facilities, and adjoining transmission canals to deliver the water. Through the
development of surface water facilities, the two counties reduced their dependence
on groundwater from 62 percent when legislation was first enacted in 1976 to 44
percent in 1989. The reduction was achieved despite a 96 million gallons per day
overall rise in total water demand during the same years. Decreased
groundwater pumpage is primarily due to surface water conversion and
conservation efforts. Successful surface water conversion projects made the
difference. Surface water is primarily sourced from the San Jacinto, Trinity, and
Brazos rivers which now supply 56 percent of the water in these counties.

These results are not, however, uniform across the two counties. Successful
results in those areas targeted by HGCSD's initial efforts have been offset by a lack
of improvement in untargeted areas. This outcome underscores the importance
of plan implementation. Because the HGCSD is not authorized to exercise any
administrative penalties, educational efforts played a large role in the success of
the targeted areas. Studies of the two aquifers supplying the region show that in
targeted areas east of Houston, aquifer levels rose substantially after 1977 (180 feet
for Chicot and 140 feet for the Evangeline) while they decreased in untargeted
areas west of Houston (80 feet for Chicot and 140 feet for Evangeline).

Regional Water Supply District

HGCSD is exploring the idea of becoming a district water supplier, although the
law currently prohibits engaging in such a business. This issue may soon be re-
examined as the agency turns its attention to the northern and western areas of
the district where subsidence is still occurring. These areas are more arid, are
largely residential, and do not have access to the surface waters on the far side of
the district.

Because treatment plants and transmission lines are so expensive to construct,
HGCSD believes the process of halting subsidence in these areas would be greatly
accelerated with one regional supplier. This supplier would most likely be the
City of Houston, since the problem requires building a large treatment plant on
the west side of Lake Houston with transmission lines going to the northwest
residential area. The City of Houston has the water rights to Lake Houston but
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has thus far expressed a reluctance to be the sole capital supplier for such an
expensive undertaking.

Subsidence in the Houston/Galveston area is expressed in terms of feet. The
HGCSD has several different means of securing data for this purpose.
Subsidence rate data is provided by 11 monitors dispersed throughout the district.
These monitors record subsidence on a continual basis. Releveling is a process
using differences in elevation between one measurement and another to
determine amounts of subsidence. A type of electronic leveling uses satellite
technology to determine elevations. With satellites the HGCSD can monitor
changes in elevation from numerous benchmarks throughout the district.
Finally, changes in aquifer water level are measured each year.

Subsidence monitors east of Houston show little or no subsidence while those west
of Houston show continuing subsidence of approximately 1.5 inches a year.
These data indicate that continued regulatory efforts are necessary to reduce
potential subsidence. Other data indicate that regulation of large users targeted
by initial action plans has been successful. Whereas in 1976, 56 percent of
groundwater was used by the public, 11 percent for irrigation, and 33 percent for
industrial purposes, groundwater use percentages in 1989 were 85 percent, 7
percent, and 8 percent for the public, irrigation and industrial use respectively.
As already discussed, this success ratio is largely due to surface water conversion
projects. In addition, accountability studies required from permit applicants have
lead to increased use of customer meters, meters on public facilities, the
recalibration and repair of meters, and leak detection surveys.

Given the fact that groundwater is still much cheaper than surface water and
that the HGCSD is not altogether free to deny permits, has no administrative
means of enforcing those permits, and has only a handful of staff to monitor
meters and other compliance mechanisms (there are only 17 employees for the
entire district office), why does this program work?

There are three main reasons. First, it works because of the penalties associated
with litigation. While the HGCSD is not authorized to assess administrative
penalties, it can file lawsuits through the Texas Attorney General's Office. These
cases usually end up settling out of court because the criminal penalties
associated with violating well permit laws are so stringent. The HGCSD can cap
the well, or assess a losing defendant a minimum fine of $50 for each day that the
defendant was found to be in violation of the law. Second, it works because the
large users targeted by the plan know the consequences of subsidence, and realize
that when they rely on wells they are pumping groundwater out from under
themselves.

The third reason the plan works is public outreach and education coupled with
cooperation and a willingness on the agency's part to assist permittees in meeting
the terms of their permits. Public awareness and cooperation appear to be a very
important element in the success of this particular program. The HGCSD hosts
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water conservation seminars and a water conservation booth at various public
events. The agency holds a Groundwater Public Hearing every year. The agency
also promotes voluntary conservation measures through a quarterly newsletter
and through speaking presentations.

In addition, the HGCSD assists permittees in making the conversion to surface
water by helping them in negotiations to secure loans from the Texas Water
Development Board which is responsible for helping local governments finance
their water supply systems. The HGCSD works with water utilities and
agricultural users to promote the most efficient use of water, and cooperates with
cities to help them work toward conversion to surface water.

EVALUATION

The easy steps to reduce subsidence have been taken. HGCSD attacked the most
visible problems, which occurred in areas where people live close enough together
to make use of surface water economically feasible. Further progress in reducing
subsidence can only occur if it is reduced in areas where more dispersed
individuals live—individuals for whom the immediate costs of using surface
water may well be significantly higher than the benefits of reducing subsidence.

Continued subsidence in the northwest area of the district is the problem most in
need of immediate attention. Solutions will not be easy. HGCSD is implementing
changes to regulatory requirements that will require groundwater users in this
area to convert to surface water by the year 2002 instead of the originally
envisioned deadline of 2010. However, it will be difficult to require this conversion
without somehow supplying the necessary surface water. Moreover, residential
well owners do not have the same incentives to cooperate with HGCSD as the
industrial well owners in the southeast area. Many of the residential owners do
not even have to be permitted, and residential developers see no point in paying for
huge treatment plants and transmission projects when they can sink a well to
service their new subdivisions.

Several wells in the problem area of the northwest have water quality problems
due to natural factors such as radon gas and heavy iron concentrations. Yet
these problems are not widespread enough to encourage well users to convert to
surface water on a large scale basis. Moreover, such problems can be easily
remedied by digging a deeper well that bypasses the problem strata, or simply
digging a new well at a nearby site. Perhaps the most viable solution would be a
partnership between the City of Houston and the utility districts in the area to be
supplied. This is an arrangement that has worked very well in the southeast part
of the district. The larger the treatment plant, the greater the economies of scale
in delivering services. Unlike a contract, partial ownership of the plant also
guarantees a perpetual right to water.
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BAY AND COASTAL EROSION

Comparative shoreline data indicates that 78 percent of the shoreline in the
Galveston Bay system eroded to some extent between the 1850s and 1982. The
average annual erosion rate was 2.2 feet for a total net loss of 8,000 acres (Paine
and Morton, 1986, p. 165). Erosion threatens residential and industrial areas as
well as plant and wildlife communities. Both natural and human factors
contribute to erosion. Natural causes include normal wave activity, storms, and
relative sea-level rise. Human causes include increased wave activity from
commercial ships, fishing boats, recreational boats, and sedimentation reduction
from tributary impoundments. Dredging in channels, waterways, and for
marinas also contributes to erosion problems. Table 12-3 shows the numerous
boats registered in the four county area surrounding the bay. These figures do not
include foreign commercial tankers and barges, and are thus only a partial
representation of the many boats traversing the bay on a daily basis. It is
especially important to note that many of the largest vessels, which cause the
most severe wakes and contribute most heavily to erosion, are not registered in
the bay area, or even in the United States.

Table 12-3
Boat Registrations in Brazoria, Chambers, Galveston, and Harris Counties (as of

December 31)

Registration Type
Pleasure boat
Livery
Commercial fishing
Other commercial
Commercial, no fee
Political
Total

1975
96,300

254
397
516
426
130

98,023

1980
103,477

161
409
370
560
182

105,159

1985
102,969

221
636
372
337
215

104,750

1990
100,413

144
556
452
160
240

101,965
Source: Adapted from Texas Department of Parks and Wildlife, Boat Registration Office, cited in
Environmental Institute, A Socioeconomic Characterization of the Galveston Bay System, Clear
Lake, August 1991, p. 5-5-6.

Inland improvement projects such as damming rivers for hydroelectric power,
water supply projects, and lining creek bottoms with concrete to prevent flooding
also promote erosion by hoarding sediment that would normally be deposited into
the bay through freshwater inflow. Such sediment provides a crucial
replenishment to the bay's shoreline and its wetlands. Marshes constitute 61
percent of the Galveston Bay shoreline, and are particularly common in East and
West Bays. When a regular flow of sediment is impeded from reaching the bay,
natural sea level rise and subsidence (typically between .5 and 1.0 inches per year)
can drastically affect marshlands, causing them to migrate inland, or causing
outright loss of wetlands. Marshlands can only migrate inland when the
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contiguous low fastlands have not yet been developed, a condition that is rapidly
becoming rare in Galveston Bay. Also, subsidence is exacerbating the marsh loss
problem. The slightest subsidence can further exacerbate this problem.

Coastal erosion is also a problem in the bay area and is causing the beach to
disappear at a rate of 33 feet per year. Sargent Beach has suffered the most severe
shoreline erosion. Many homes and beachfront property have been unsalvageable
and there only 600 feet of land separate the Gulf Intracoastal Waterway from the
open Gulf of Mexico. This area is especially sensitive because any more serious
disruption could halt ship and barge traffic which carries an annual average of 17
to 19 million tons of goods valued at $20 million. Although not in the study area,
the example of Jefferson County is also instructive: Highway No. 87, right on the
coast, has been closed due to the eroded shoreline upon which it depended. The
closing of this highway cut tourism to Sea Rim State Park by 50 percent. Seafood
restaurants in Sabine Pass that catered heavily to tourists are foundering.
Similarly, Galveston's seawall at West Beach, a major tourist attraction, is
threatened because of erosion.

Public beach use tramples and destroys the vegetation that stabilizes sand. This
makes the beach and its dunes more susceptible to wind and water erosion, thus
inhibiting their recovery from storms. Coastal sand dunes help protect inland
property from erosion and flooding by absorbing the force of high waves, and
wind. When storm waves exceed the low points along a dune ridge, water
overflows these low points and washes down the landward side of the dunes,
raising the sea level in the bay and affecting the balance of the bay's salinity. As
these washover areas deepen and widen, larger volumes of water spill across the
dune line and flow farther inland. An accumulation of windblown sand may also
develop in marshlands and grass flats, thus disturbing the natural balance in
these fragile ecosystems.

Ship wake is another important cause of erosion. There are no speed limits for
any of the ship channels, and no signs posted advising lower speeds. Every
master is responsible for his own wake and is liable for any damage caused by his
wake, but there are no administrative penalties for enforcing this. An occasional
lawsuit occurs when someone's boat or other property has been damaged by a
wake, but not often enough to act as a deterrent in the absence of a regulatory
wake control program.

Federal rules concerning dune protection are outlined in the Federal Manual for
Identifying and Delineating Jurisdictional Wetlands. Anyone undertaking dune
protection and improvement projects in wetlands covered by this manual must
first get a permit from the federal government. The Sea Grant Program and the
Soil Conservation Service are engaged in bay erosion research. At the moment,
there are no state rules addressing bay shore erosion. Senate Bill 1053 (passed in
the 1991-92 legislative session) made GLO the lead state agency for coordinating
response to both bay and beach erosion. However, this bill did not specifically
authorize GLO to draft rules regarding bay erosion. The bill merely refers to the
development and use of disease resistant seagrass to mitigate bay shore erosion.
State officials recognize the need to develop policy and regulations regarding bay
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shore erosion, and will most likely rewrite existing Submerged Lands Rules to
address bay shore problems. There has also been discussion on incorporating bay
shore erosion concerns into policies affecting freshwater inflow. It is not clear
which agency has the authority to write such rules, but TWC would more than
likely take the lead in such an effort.

With regard to coastal erosion, the Dune Protection Act requires counties
bordering the Gulf of Mexico to establish a dune protection line (up to 1000 feet
landward of the mean high tide line) on the gulf shoreline. This may also be
carried out by municipalities. The Texas Coastal Management Plan (lead by the
GLO) recommends beach traffic lanes, off-beach parking, and dune walkovers as
ways to minimize vehicle and pedestrian impact on dunes as well as dune
vegetation and restoration. In addition, the Texas Natural Resources Code
regulates the removal of sand, marl, gravel and shell from islands, peninsulas,
and land within 1500 feet of mainland public beaches outside corporate limits. A
permit must be obtained from the county commissioners court for the excavation
of any of these materials unless the material is to be moved by a landowner or
with a landowner's consent from one location to another on the same piece of
property. This is regulated by TPWD in all cases except for dredging and
navigation activities permitted by the federal and state governments.

The Open Beaches Act is a possible impediment to state efforts to prevent coastal
erosion. The act guarantees the public's right of free and unrestricted access to
the "public beach" which extends from the line of mean low tide to the line of
permanent vegetation on the shoreline bordering the Gulf of Mexico. As such, it
is unlawful to prevent or impede access to or use of the public beach by erecting
barriers or by erecting signs declaring a beach closed to the public. Amendments
to the Texas Natural Resources Code passed in 1991 require each coastal local
government to adopt a plan for preserving and enhancing access to and use of
public beaches within its jurisdiction.

EVALUATION

Clearly, policies and rules (outside of subsidence) aimed at arresting bay shore
erosion have not been a priority in the state of Texas. This is no doubt due in part
to the amorphous nature and magnitude of the problem. However, there are
several measures that can be taken to slow the rate of erosion. Policymakers
should begin by acknowledging that erosion problems are interrelated with other
policy areas, and that what may be good for the shore, or good for the river, or
good for the channel is not always good for the bay. An effort should be made to
introduce erosion concerns into such programs. A mitigation program should
also be considered for developments that steal sediment from the bay and its
habitat. This could easily be tied in with the wetlands mitigation program, and
could be based on the premise that the state's public interest in the beach gives it a
right to intervene even if the eroding beach is privately owned and its owner takes
no action, or even for inland projects that affect the beach. Privately owned
marshlands, for example, produce resources like fish and waterfowl which
belong to the public. Consideration should also be given to a boat ship wake
management plan that restricts boat speed and boat traffic near areas sensitive to
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erosion. Such a program would require a baywide shoreline erosion ranking plan
that identifies the areas to be protected. Overall, bayshore erosion is poorly
documented and essentially unregulated, especially in contrast to coastal erosion.
A program to reduce bayshore erosion is a high priority for Galveston Bay.
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SUMMARY EVALUATION: SUBSIDENCE AND EROSION

1. Problem. Subsidence: Removal of water from clay soils causes subsidence.
Water encroaches on shore and removes wetlands habitat. Bay expected to be two
hundred square miles larger by 2010.
Erosion: Bay shoreline erodes from boat wakes, construction, and inland projects
affecting sediment replenishment.

2. Authority. Subsidence. Subsidence is regulated through state laws which limit
groundwater removal and require conversion to surface water.
Erosion. There are no federal or state laws specific to bay shore erosion.

3. Capacity. Subsidence. High for areas with access to surface water; lower for
those without access. Funding has been sufficient for purchasing high
technology equipment for monitoring subsidence and aquifer levels.
Erosion. Low because it is not perceived as a priority and no policy framework is
in place to address problem.

4. Policy. Subsidence. Permitting process implements regulatory goals.
Permittees must improve water accountability and convert to surface water
within a certain time period.
Erosion. State policy appears most likely to emerge in the context of wetlands
erosion and submerged lands.

5. Technical and environmental results. Subsidence. Total groundwater
dependence dropped to 44%. Little or no subsidence east of Houston; continued
subsidence west of Houston.
Erosion. Continuing.

6. Barriers and problems. Subsidence. Now that the problem is under control in
more densely populated areas, attention must be turned to other areas where
solutions are more expensive and each individual makes a smaller contribution to
the whole problem/solution.
Erosion. Problem remains largely unidentified and amorphous.

7. Recommendations. Subsidence. Utility districts and developers west of
Houston should consider a partnership with the City of Houston that will allow
them to construct a large surface water treatment facility on Lake Houston.
HGCSD could assist in negotiations.
Erosion. Measure the problem through shoreline mapping that prioritizes areas
to be protected. Efforts to arrest bay shore erosion should be more closely tied to
state programs addressing coastal erosion since the two are interrelated. Launch
a public awareness campaign in tandem with a program that regulates boat
speeds and boat traffic in areas sensitive to erosion. Improvement projects on
freshwater tributaries and rivers should be reviewed for possible erosion effects
and possible mitigation. Limit reservoirs, diversions, and channelization
projects, which often exacerbate erosion.
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CHAPTER THIRTEEN
ENVIRONMENTAL MANAGEMENT FOR GALVESTONBAY

Our review of the Action Plan Topics has provided readers with an understanding
of the regulatory framework for protecting Galveston Bay. This chapter focuses
on management issues, cutting across the information provided earlier in a
different way. The Management Committee of the Galveston Bay National
Estuary Program identified eight management issues of concern:
1. Environmental planning;
2. Environmental permitting;
3. Environmental monitoring;
4. Environmental enforcement;
5. Pollution prevention programs;
6. Non-regulatory environmental management, such as technical assistance
programs and grants;
7. Economic development financial assistance programs that support or conflict
with bay goals; and
8. Research funding and recipients for projects potentially related to the bay.

Each is treated in turn, drawing on the information presented earlier in the
report. Following a discussion of the first four issues, which together encompass
the phases of environmental regulation, we interject an overview of barriers to
regulation that cut across the four elements. In addition, a separate section
considers data management, a particularly important and troubling component
of overall management.

ENVIRONMENTAL PLANNING

Virtually every federal and state agency directly involved in managing the
environment of Galveston Bay must undertake some form of planning. The
National Environmental Policy Act (NEPA), which applies to all federally funded
or permitted projects, requires proposers of projects to consider their
environmental effects and to prepare an Environmental Impact Statement if those
effects will be significant. Among other major environmental planning activities
we have reviewed are state and local nonpoint source reduction plans, fisheries
and wildlife conservation plans, the state water plan, and various smaller habitat
conservation plans. Localities undertake planning through their planning and
zoning processes, which are discussed in Chapter 8.

The primary difficulty with current environmental planning is its project-by-
proiect or agencv-bv-agencv nature. By definition, planning should be
comprehensive, yet the regulatory framework for protecting Galveston Bay is
extremely fragmented. This report has described important roles for 6 federal
agencies, 9 state agencies, several agencies in each of 5 counties and 18 cities, and
numerous regional agencies, in addition to the minor roles of many other federal
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and state agencies and more than 500 utility districts. Each of these units
undertakes some kind of planning relevant to environmental protection of
Galveston Bay; for example, units operating wastewater treatment plants must
plan for adequate capacity in light of population projections. Even where
planning is required, it is often implemented in a still more incremental way.
Issuing each permit separately prevents cumulative effects from being
considered.

The Galveston Bay National Estuary Program (GBNEP) is itself one of the most
comprehensive of the planning efforts and planning mechanisms available. The
various steps involved in becoming part of the Coastal Zone Management
Program (CZMP) also constitute an important effort at environmental planning;
in contrast to GBNEP, where members of the public and many different agencies
are represented on active committees, however, the CZMP is conducted largely by
a single agency—the General Land Office—in consultation with other agencies as
needed or desired.

Another hopeful trend towards comprehensive planning is embodied in EPA's
watershed initiative and Texas Senate Bill 818, which requires a regional
assessment of water quality in each watershed or river basin. All permits within
a single watershed will expire on the same date, allowing for review and permit
renewal on a regional basis. Although the details, both scientific and
managerial, for effecting environmental protection through watershed
management have not been worked out, the approach could well have the effect of
improving the effectiveness of environmental planning.

Planning is also constrained bv its purpose: if the environment is not the focus of
planning, then it will be affected as a byproduct just as if there were no planning.
For example, in 1985, the Texas Legislature mandated the state's first
comprehensive water plan. The purpose of the plan is to provide a comprehensive
review of present and future water resources, taking into account public and
private interests and institutions in Texas and environmental factors to promote
economic welfare (Texas Water Development Board, 1990). While environmental
protection is included in the purpose, it is not the primary focus. Thus the bulk of
the document concerns planning to meet projected needs, while the section on
balancing water resources development with environmental concerns occupies
less than three pages. The absence of a planning agency at the state level whose
primary purpose is environmental protection limits the likelihood that a strong
environmental plan will ever be developed. (The issue of conflicting agency
mandates is considered further in chapter 14.) Only the CCMP for Galveston Bay
and the CZMP are likely to focus fully on environmental concerns.

The most important difficulty is implementing the plan without authority: unless
there is some means of ensuring that all those affected will comply, the plan is a
hope rather than a guideline. Among possible methods of ensuring compliance
are funding and regulation. The federal government frequently uses funding as a
means for ensuring compliance with a plan: funding for NPS protection is
contingent upon having a plan and acting within it, as is funding for many other
water and air quality programs. Similarly, the Texas Water Development Board
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will not provide loans to local governments for wastewater treatment systems that
do not meet environmental standards. Regulation threatens penalties in contrast
to the incentives provided by funding. If the CZMP is adopted, the Coastal
Coordination Council will be able to prevent federal projects not consistent with
the plan from going forward; it already has some authority to prevent inconsistent
state and local plans. In contrast, the CCMP developed under a National Estuary
Program can only require federal consistency, relying primarily on development
of new institutional arrangements (discussed in Chapter 14) and agency
coordination.

From this brief description, it is easy to see why environmental plans often sit on
the shelf instead of providing guidance to real-world actions. We can also see that
the CZM Plan and the CCM Plan, presently being developed under two different
federal laws by different groups, complement each other nicely because each has
desirable features the other does not have. The CZM Plan has enforcement
authority, which is good for implementation, while the CCMP has multi-agency
participation, which is good for ensuring that the plan is both comprehensive and
largely acceptable to all affected parties. We know that plans are virtually never
implemented by people who have no part in their design; GBNEP's planning
process helps to overcome that difficulty. Below, however, we will suggest that
some important affected parties, notably local governments, are not participating
as fully as they should and that this may undermine the effectiveness of the plan.

Another important consideration is that the CZM Program requires other
agencies' projects to be consistent with the plan. Thus the success of the program
in protecting the environment depends on the plan itself. A strong plan that
includes land acquisition, prevents disturbance of habitat, and prohibits shoreline
development will help Galveston Bay's environment, backed by the available
consistency requirement. A weak plan that "encourages" people to take good
steps, "balances" economic development with environmental protection criteria,
or "recommends" acquiring land "when possible" will not be inconsistent with
any proposed development projects and will contribute to environmental
degradation under the guise of protecting it.

One form that planning may take is development of a "vision" that guides other
individual decisions. With the vision in mind, each permit, land use, or other
decision can be evaluated by asking the question "Will this decision take us closer
to achievement of the vision?" While this yardstick does not have the specificity of
water quality standards or even of neighborhood compatibility criteria, it does help
ensure that individual decisions and decisionmakers can still operate within the
framework of the plan and work towards its achievement. In addition to the
specific goals and objectives outlined in the CCMP, we believe that it would be
useful for the document to describe a (realistic) vision of Galveston Bay and its
environs in the year 2005 or so. In addition to providing a yardstick for measuring
the myriad individual decisions taken by the several agencies, a vision offers an
attractive means for mobilizing the public. Whereas a bone-dry list of objectives
may be of little interest, a "story" describing how the bay will look, what animals
and plants will be there, and what economic activities it will support could well
create interest. In addition, such a vision is often general enough that it can
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obtain support from divergent interests. When these interests question particular
decisions, the dialog can focus on the question of whether the decision advances
us towards the vision. Thus a vision, while not as specific as a plan, may
facilitate planning in a way not otherwise possible.

ENVIRONMENTAL PERMITTING

Permitting is the most common technique for ensuring that facilities do not harm
the environment. A related mechanism regulates individuals through licensing
their skills or activities. A permitting or licensing program should be consistent,
should impose criteria related to the environmental purpose, should not cause
undue delays, should offer procedural guarantees for affected parties, and should
protect the environment. Here we comment briefly on each of these desired
characteristics of a permitting program. Readers may wish to consult Tables 13-
land 13-2, which display some of the primary characteristics of the most
important permitting programs affecting environmental management of
Galveston Bay.

Desired Characteristics of Permitting

Consistency. Every entity in similar circumstances should be treated similarly;
for example, the same effluent limits should be imposed for facilities
manufacturing the same product and releasing wastewater into segments with
similar uses. Consistency is important both from the standpoint of regulated
entities, who must be treated equally, and for the agency, which will avoid
lawsuits and be able to process permits more quickly if similar circumstances are
treated similarly. Many of the programs have guidelines or criteria built in to
ensure consistency; the water quality criteria used by the TWC are a good
example. However, even these allow for variation, and some programs, notably
the RRC's water quality permitting program and the Corps' dredge and fill
permit program, do not exhibit such constraints. In these programs, each permit
is reviewed on a case-by-case basis, allowing for considerable internal variation
among permits. Since the definition of "similar circumstances" is often a very
technical one, concerning industrial processes as well as characteristics of the
waterbody, we recommend that at least some of the permitting programs be
examined in more detail for consistency.

Relation to environmental purpose. Permits should place constraints on
permittees that will protect the environment. Again, a full evaluation of this
issue requires a technical study. Even from a procedural standpoint, however, we
can see that the environmental criteria in many of the permit programs are
imposed after the initial permit review is conducted: in the dredge and fill permits
and water use permits, agencies or teams concerned about environmental issues
comment on proposed permits rather than participating directly in the permitting
process. Only in the water quality permits are the environmental criteria built
directly into the permit review; even here, however, there are problems. For
example, local governments evaluate new projects according to neighborhood
compatibility criteria that may or may not be relevant to environmental protection.
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Table 13-1
Environmental Permits-Permitting Procedures

Permit

NPDES

Water qual.

Water qual.

Water rights

Septic tanks

Agency
Issuing
EPA

TWO

RRC

TWC

TDK
(delegated
to counties)

Description

Parameters for
discharges based
on water uses and
allowed discharges.
Fewer parameters;
only oil and gas
Water use in
gallons.

Kind of septic tank
allowed depending
on conditions

Public Hearing
for Issuance
If requested.

If notified party
requests.
If notified party
requests.
If notified party
requests

No

Time to Obtain Fee

6 mo-several yrs.;
$150 new;
$115 renewals

$100 indiv
$250 more

complex

Comments

Must follow state guidelines.
Intended to protect public health.

Dredge/fill Corps

Dredge/fill GLO

Amount, location
wetlands mitigation
federal projects.

Comments by
several agencies
and public allowed.

Permit reviewed by other
agencies but not vetoed.

Same as for federal
if affect state-owned land.

Land use City Consistent with
zoning ordinance
if extant.

Zoning committee &
City Council review.
Usually a public hearing

None Varies with city.
Bay area cities have no
environmental criteria
Unincorporated areas unregulated.

Pumping of HGCSD*
Groundwater

Permit water
withdrawal to
limit subsidence

No Fee proportional
to water use

Only Harris and Galveston Cos.

Source: Compiled by authors.

*HGCSD = Houston Galveston Coastal Subsidence District.



Table 13-2
Environmental Permits-Enforcement Procedures

Permit

NPDES

Water qual.

Agency
Issuing
EPA

TWC

Reporting
Requirements
Self-reporting
on all parameters

Self-reporting
on all parameters

Enforcement

Inspections

Inspections--
annual
($10,000 fee)

Fines

Up to $10,000/day/violation.
few imposed; 1991 average
under $20,000 total.

Water qual. RRC

Water rights TWC

Septic tanks TDH
(delegated
to counties)

Dredge/fill Corps

Self-reporting

Water use in
gallons annually

None

None

Citizen complaints.

Up to $10,000/day/violation
usually $5000-6000.

$50-100 first offense; $125-500 later
IPs and county officials seldom impose.

Dredge/fill GLO None

Land use City None Varies with city. Bay area cities have no environmental
criteria.

Source: Compiled by author.



This element is perhaps the most important of all, yet in many ways it is the most
difficult to evaluate. That is because there is no absolute level of environmental
protection defined in the statutes or, indeed, possible to set. Instead, goals include
improving water quality, preventing degradation of air quality, or no net loss of
wetlands. Once these goals are determined through the political process,
technical experts can help determine specific criteria for reaching these goals.
Originally, EPA hoped to develop criteria for water quality permits that took
overall water quality into account, but the scientific underpinnings of the
necessary model were simply not available. Moreover, this approach would have
required each permit to be assessed in such a way that it would take years of labor
to complete an assessment. With about 1000 water quality permits in the
Galveston Bay area alone, this would have toppled environmental protection. The
approach adopted, therefore, was the one described in chapter 3: a combination of
wasteload levels acceptable for certain uses, determination of the appropriate use
for a particular segment, and models designed to determine effluent limits that
would probably maintain acceptable loadings in the segment. As our scientific
knowledge has increased, the cost of issuing permits more closely attuned to the
protection of larger bodies of water has declined; this advance partly underlies the
watershed initiatives mentioned above. However, the relationship between
specific permitting criteria and maintenance of the general environment will
always be somewhat tenuous. Some technical studies concerning current
effluent limits might suggest ways of improving the system; surely Texas' recent
move to include limits on more kinds of toxics in the permits is a step towards
improving the congruence between permit limits and environmental quality.

Delays. Table 13-1 displays the major permitting programs affecting
environmental management of Galveston Bay. It shows that the time to get a
permit can range up to years. One important cause of the lengthy times involved
in permitting is simply the procedural requirements that governments have
applied to ensure equity. Requirements for notification, public comment, review,
and appeal all help ensure that affected parties have an opportunity to participate
while treating applicants for permits fairly. If permits were issued at the end of
the minimum period necessary, taking into account all the procedural
requirements, applicants would be overjoyed: it is the uncertainty of the additional
delays that creates problems. Unfortunately, efforts to streamline the permitting
process, such as the one proposed by the Army Corps of Engineers for CWA
Section 404 dredge and fill permit review, are likely to reduce the effectiveness of
the process in ensuring protection of the environment. This is especially true in
cases which, like the 404 permits, do not have environmental protection as their
primary goal, but only as one of several goals to be balanced.

Procedural guarantees. Both the federal and the Texas Administrative
Procedures Acts provide a range of procedural guarantees for affected parties.
All of the permitting processes reviewed at the federal and state levels require
affected parties to be notified, offer them an opportunity to protest, allow for public
hearings and even rehearings, and require both staff review and final approval by
responsible authorities such as the Texas Water Commissioners. Permittees are
also given procedural guarantees; agencies review applications for completeness
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and provide reasonable periods for providing additional information. They
usually work informally directly with the permittee to devise a permit acceptable
to both sides. Permittees may appeal unfavorable agency decisions.

Despite the many careful procedures, however, the public often cannot participate
in permit proceedings to the extent it would wish. For example, the public notice
and comment period may be unduly short (only 2-4 weeks for dredge and fill
permits), especially taking into account the difficulty of learning that a permit
application has been filed. More important, those wishing to participate in a
public hearing about a permit application must demonstrate that they have a
specific interest unique to them, not shared by the public in general, that could be
affected if the permit is approved. This criterion limits participation, since many
of the environmental problems associated with permits are general rather than
specific. Comments from the public, which are allowed during the hearing, must
consist of a brief oral or written statement which is not considered as evidence by
the hearing examiner, in contrast to the statements by affected parties and
experts. We have also noted the tendency for public hearings to be held in Austin,
no matter the locale of the permitted facility. This constitutes a very serious
limitation on public input, requiring citizens not only to learn about the hearing
but to travel to Austin during the working day to offer their comments.

Other Characteristics

In addition to these desirable characteristics of a permit, we should comment on
another feature that often escapes notice:

• Equitable costs. At present, most of the permits for activities that stress the
environment of Galveston Bay cost very little: water quality permits cost $150 or
less, dredge and fill permits cost $10 for individuals and $100 for commercial
entities, and septic tank permits for most individuals cost $100. These fees do not
begin to cover the costs of issuing the permit, much less the cost of rectifying any
stress they place on the environment. Commercial entities applying for permits
must pay for other resources they use, including machinery, land, and labor.
Permit fees should be raised substantially, at least enough to pay for the cost of
issuing the permit, and probably enough to pay for the costs of continued
monitoring and oversight. The new permit fees for solid waste disposal are
determined by the volume disposed; this patterns offers two benefits: incentives to
minimize disposal and higher fees to support the program. The Texas Legislature
should consider allowing agencies to retain permit fees, at least in part; this
ensures permittees that their fees are not subsidizing other governmental
activities while providing agencies with adequate budget to meet the requirements
of issuing permits and monitoring permittees.

• Licensing is another form of permitting, often used when it is too difficult to
monitor an activity. Instead, government attempts to ensure that the individuals
conducting the activity are qualified. Among the licenses required for activities
with an environmental impact on Galveston Bay are those for wastewater
treatment facility operators (especially important for small package treatment



plants such as those operated by many MUDs), applying certain pesticides, and
piloting ships through the Ship Channel.

If permits are an imperfect instrument of environmental protection, in many
cases they are still remarkably effective. Many people we interviewed in the
course of this study commented on the strong improvement in many aspects of
Galveston Bay's environment, especially water quality. This finding is confirmed
by GBNEP's study of ambient water and sediment quality in the bay, which
concludes:

Perhaps unexpectedly, the quality of the bay is generally good, and
where it is degraded there is a trend of improvement, in many cases
substantial (Ward and Armstrong, 1992).

This improvement can be traced directly to the success of the point source
management program. However, there are also instances in which permits are
not and perhaps never can be effective. In the section on non-regulatory
environmental management, we discuss methods of protecting the environment
that differ from the command-and-control style of permits and regulation.

ENVIRONMENTAL MONITORING

Environmental monitoring can be divided into two major categories: compliance
and ambient. While the former, as its name indicates, is intended to ensure that
particular entities comply with various rules and regulations, perhaps embodied
in a permit, ambient monitoring keeps track of the general state of the
environmental medium. It may be used as part of a compliance program, for
research, for developing new standards, or for any number of similar purposes.

Virtually all the agencies and programs conduct one or both of these kinds of
monitoring. In addition, the requirement that all water discharge permittees,
including municipal waste water treatment plants, report their own discharges
elicits monitoring from these individual entities. (Self-reporting of water use
appears not to elicit such monitoring—people just report what is allowed.)
However, these agencies monitor for different purposes, use different monitoring
parameters, use different monitoring protocols rendering even apparently
similar data incomparable, and may report the data in different formats. Even
agencies using the same laboratories to analyze samples often require analyses to
be conducted in different ways, losing the internal consistency that might
otherwise be gained.

GBNEP's data inventory project and water quality studies found that, in addition
to the loss of older data that could serve as a baseline, many important
parameters are being undermonitored or not monitored at all. These include
monitoring of sediments both for contaminants and inherent characteristics such
as texture; intratidal and diurnal measurements of dissolved oxygen,
temperature, and salinity; and general monitoring of suspended solids. In other
bay areas, citizens have expressed interest in hot spots, especially toxic hot spots.
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The concerns with monitoring are illustrated by a more detailed review of
programs for monitoring water, the most frequently sampled medium. No less

' than eight governmental agencies conduct routine water sampling procedures in
the Galveston Bay system (see Table 13-3). Additionally, the Texas Railroad
Commission (RRC) collects water sampling information (oil and grease) through
its self-reporting system, but the RRC is not included in the chart because it does
not conduct routine sampling itself. None of the agencies coordinates the use of
such data with other agencies, although the Texas Water Commission's (TWO
State Wide Monitoring Network (SMN) does include some data from the United
States Geological Survey (USGS), the Texas Water Development Board (TWDB)
and some data collected in non-governmental studies.

Perhaps the largest monitoring program is TWC's statewide monitoring network
(SMN), which collects water quality data from about 700 sites statewide. Locations
are sampled at varying frequencies, mostly annually, for physiochemical,
biological, toxic substances, and hydrological data. Unfortunately, there does not
seem to be an element of unifying control governing the SMN from sampling
collection to final data entry. Data collected at the TWC field office level is
processed through the Texas Department of Health's laboratory. Subsequently,
the results of such lab work are returned to the TWC in Austin, where it is
transcribed for data entry. The multi-step process moves data progressively away
from those most able to detect or explain discrepancies, i.e., those persons
conducting the original sampling operations. The end result is a system which
permits errors to creep in at every level of the process.

It would seem especially important to improve this data management system in
light of the fact that the SMN represents one of the single largest sources of water
sampling data. The fact that the frequency of sampling performed by the TWC
has declined in recent years further emphasizes the importance that those
samples that are conducted should contain a high degree of accuracy in their
final form. Although accuracy is important regardless of the size of the data set,
accuracy arguably becomes increasingly important if that data set is declining in
size.

Three additional problems of data management surfaced in our investigation.
First, sampling data collected by the Harris County Pollution Control Department
is not maintained in duplicate, and must be reviewed on-site under staff
supervision. Such data is often the basis of litigation, thus explaining the tight
control of the information. Unfortunately, such control provisions have the effect
of precluding integration of the data for use either by other agencies or by the
public in general. Data collected by the Galveston County Health District (GCHD)
is generally maintained on raw data sheets due to the lack of a reliable digital
data management system. The state of such information makes its utilization
rather cumbersome and generally prohibits further integration with other data
collection systems such as the SMN.

It is noteworthy that air sampling efforts conducted by the GCHD are integrated
with the Texas Air Control Board (TACB). This integration may be explained, in
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Table 13-3
Moaitoring of Water Quality Indicators by Texas and Local Agencies

INDICATORS

Nutrients

Inorganics

Organics

Toxicity

Metals

Pathogens
Water Quality
Indicators

AGENCY

TWC
Self*

X

-X

X

X

X

X
***

TWC
Compliance

X

X

X

X

X

X

X

TWC
Statewide

Monitoring
Network

X

X

X

X

X

X

X

TWDB

X

X

X
***

***

***

X

TPWD

***

***

***

***

***

***

X

HCPC**

X

X

X
***

***

X

X

GCHD

X

X

X
***

***

X

X

CORPS

X

X

X

X

X
***

X

TDH

***

***

***

***

***

X

X

Monitoring Characteristics

Purpose

Frequency

Format

Period

C

Monthly

Digital

1969-

C

Annual

Written

1963-

WQ

Varies

Digital

Varies

NMP

Bi-monthly

Digital

1975-

M

Varies

Digital

1975-

C

Monthly

Both

1970-

M

Monthly

Written

Varies

Dredge/Fil

Varies

Digital

1960s-

Shellfish

Varies

Digital

1950s-
Source: Compiled by authors

*Self-reporting
**Harris County Pollution Control District
***Agency does not monitor this indicator

Monitoring Characteristics
C = Compliance M = Monitoring
WQ = Water Quality NMP = National Monitoring Program



part, by the fact that automated air monitoring procedures may be more easily
coordinated than manual water sampling procedures. Furthermore, the air
monitoring section of the GCHD seems to have enjoyed a more cooperative history
with the TACB than the GCHD's water sampling section has had with its state
agency counterpart (the TWC). Establishment with industry assistance of a
means for reporting air emissions directly to TACB provides a model that water
quality monitoring might attempt to emulate.

Finally, the fact that TWC compliance inspection data is not digitalized restricts
efficient analysis of such information. Compliance information would seem to be
especially useful to outside parties interested in the performance of various
discharges, and therefore, any process which would better facilitate access to
such data would seem welcome.

Arguably, the single most expensive element of water sampling is the actual field
collection. Thus, our project team initially viewed the overlaps in sampling as a
possible opportunity to better coordinate such efforts in an attempt to reduce costs
of redundant procedures. However, given the large geographical area entailed in
the Galveston Bay system, and the fact that recent TWC water sampling
frequency is on the decline, it would appear that such redundancy provides a
much needed safeguard by filling in days or times or areas that would otherwise
be missed (although none of the other agencies monitors as many parameters).
Furthermore, the fact that a portion of the data now being collected for inclusion
in the SMN contains a degree of inaccuracy in its final form constitutes another
reason for reservation concerning a possible consolidation of such procedures.
Improved data management does, however, represent an opportunity to improve
the utilization of and access to data currently being collected. Digitalization or
duplication of final data sheets would facilitate such management efforts.
Additionally, it would seem necessary to institute a more unified process to
improve the integrity of the data maintained in the State Wide Monitoring
Network.

ENVIRONMENTAL ENFORCEMENT

Enforcement of environmental regulation in Galveston Bay is accomplished at
two levels: inspections and oversight to detect violations, and prosecution of
violators. Table 13.2 summarizes some information about enforcement.

\

Oversight

In every case where self-reporting is required, these data are used to help detect
violations. Water quality inspections are conducted annually for large point
sources, less frequently for small. Virtually no post-issuance inspections are
conducted for other kinds of permits. Thus detecting violations, except for water
quality permits issued by TWC and EPA, is largely a matter of chance: if a
knowledgeable staff person happens by in the course of other duties or if a citizen
registers a complaint. With this minimal level of detection, it is not surprising
that few violations are found. One would think that those few violations that are
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detected by this method must be egregious, leading to sure prosecution and fines
or other penalties. This is not always the case.

Prosecution of Violators

Working with identified problems occurs through three primary means:
warning letters and informal negotiation, fines assessed by the agency, and
lawsuits.

Informal negotiation. For obvious reasons, informal negotiation is the most
frequently used method of enforcing against violators. Agencies save time and
money and accomplish the primary purpose—protecting the environment—if
they can just get a violator to change his ways. The disadvantage of informal
negotiation is that it has little deterrence value, since no additional costs are
imposed for the period preceding detection and rectification of the violation.
Moreover, the lack of publicity attending such negotiations leaves other violators
under the impression that they are safe. Finally, the very informality of the
proceedings leave them open to control by the violator, whose higher stake and
larger relative resources allow him to continue dickering and drag on the
proceedings until the agency staff just give in to a relatively minor penalty.

Fines assessed bv agencies. Fines can be assessed as civil or criminal penalties,
depending upon the provisions of the relevant statute. In recent years, the Texas
Legislature has increased many of the fines to reasonable levels for deterrence—
up to $10,000 per day per violation for water quality violations, for example.
However, assessed fines are usually much lower. Agencies typically take
violators' past records into account along with other mitigating factors. In the
case of septic tank violations, fines are low and local JPs or County
Commissioners generally decline to impose them. Perhaps an increase in the
fine, with some of it kept by the jurisdiction, would lead to more aggressive
enforcement as well as signaling the importance of the problem.

It is possible to use the settlement process, whether formal or informal, to impose
additional conditions on violators. As we shall discuss below, EPA has recently
used a settlement to force violators to install pollution prevention measures. This
approach should receive attention in Texas.

Lawsuits. Because they are the most time-consuming, complex, and expensive
method of enforcement, lawsuits are conducted rarely. Most state agencies must
send suits to the Attorney General's Office.

Readers will note that this section is considerably briefer than those on planning,
permitting, or monitoring, the other components of the regulatory process. That
is because enforcement is the big gap in Texas environmental management.
Post-permit review is virtually nil, the few detected violations are settled
informally, and the minuscule number of cases settled more formally involve
relatively small fines. Industry representatives suggested to us that agencies
faced with evidence of continued environmental problems tend to increase the
stringency of regulations (a relatively low-cost activity that can usually be
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undertaken with existing staff) rather than enforcing the existing ones (more
expensive and staff-intensive activity). They believe that the regulatory process is
better served by more adequate enforcement, at least in part because it makes the
system more equitable.

Some brief notes on enforcement at the federal level:
1) EPA has attempted to increase its use of fines recently.
2) Two recent changes may increase the consistency of federal enforcement:
First, in July 1991, the U.S. Department of Justice issued guidelines to be used in
determining whether to prosecute environmental violations. Among the factors
suggesting relative leniency are voluntary disclosure, cooperation, preventive
measures, and internal disciplinary actions. Since these are guidelines, they
may differ from prosecutor to prosecutor. Second, on November 1, 1991, the
Federal Sentencing Guidelines were revised to include sentencing of
organizations, which prior to that time had been considered individuals.
Organizations violating transport of hazardous materials may be fined as little as
$250 and as much as $290 million; they must remedy any harm caused by the
offense (costs of remedy not to be counted toward the fine); and their culpability
will be determined by steps taken beforehand to prevent and detect violations and
organizational tolerance of them. Other environmental statutes were excluded
from these sentencing guidelines because of the potential for much longer-lasting
environmental harm; further guidelines of more stringency are expected for the
remaining environmental statutes. (Waska and Monck, 1992)

INTERLUDE: GENERAL PROBLEMS OF THE REGULATORY PROCESS

We cannot leave our discussion of the regulatory process without noting several
interrelated themes that were echoed by virtually everyone, both in government
and out: the low salaries paid by agencies leads to high staff turnover, which in
turn leads to poorer quality environmental regulation and more public/industry
discontent. Agencies are also hindered by lack of personnel and other resources:
remember, for example, that it is more expensive in both money and staff time to
conduct post-permit inspections, and it is easy to see why enforcement of this type
is so rare. Below we comment further on some of the ramifications of these
problems:

Staff turnover: Training of new employees to replace those who have left the unit
depletes resources and time of more senior staff. High turnover also leads to a
loss of consistency from one year to the next. The 1992 Performance Review of
TWC by the Comptrollers Office identified the high turnover rate as a contributing
factor to the persistent backlog of enforcement cases. Cynics believe that the
government gets the less qualified among the available pool, precisely because of
the low wages. Our experience suggests otherwise, but we do not believe that state
employees should forever be consigned to wages 25 percent or more lower than
those offered in the private sector.

Complications of hiring. Hiring new employees for vacant positions is a long
process, often taking more than 2 months. Continual hiring freezes frequently
keep offices at below staffed levels.
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Too few staff people. Even when fully staffed, most offices are too small to
accomplish their duties. Notably, permit offices tend to be better staffed than
enforcement or compliance offices. When the Legislature increases the
stringency of environmental laws, it frequently forgets to include money to
implement them.

Poor regulation. Like permits, regulation itself should be consistent, accurate,
and timely. Without adequate staff, regulation is none of these: it cannot be timely
because of the backlogs that develop, it cannot be consistent because there is so
much staff turnover, and it cannot be accurate because new staff do not know all
the complexities of the rules. (For some years, we have been advocating the use of
computerized expert systems to help overcome some of these problems. Agency
staff embrace the idea with enthusiasm, but managers seem to think the time and
money spent developing such systems are wasted.)

In addition, we note the extraordinary extent to which the effectiveness of
environmental management depends on the particular people who are there.
While we expect policy changes with changes in political administration, our
comment extends beyond that phenomenon. On the one hand, the regulatory
process cannot be so constrained that it would operate exactly the same no matter
who was doing the work: this would be government by robot. On the other hand,
major policy trends may be determined by the particular people or combination of
people who hold certain positions. For example, several people mentioned the
responsive attitude of the then-incumbent head of the district office of the Army
Corps of Engineers as an important factor in improved efforts to save Galveston
Bay's wetlands. Should this important decision depend upon a single man, or
should the outcome be built more clearly into the process itself? We think that
procedural safeguards are the surer and more equitable method.

POLLUTION PREVENTION

Preventing pollution is better than cleaning it up afterwards. It certainly protects
the environment more, and, if all the costs to others are included, it is doubtless
cheaper as well. Like preventive health care, it usually requires developing good
habits and persisting with them, despite the minor discomforts entailed.

Until recently, polluters have often had little incentive to consider the costs they
impose on others, so prevention seemed a burdensome approach. Gradually,
however, many commercial facilities have come to realize that prevention is
indeed cheaper as well as more effective. It is more than an apocryphal story that
one well-known U.S. company with major facilities dispersed around the nation
was shocked when, forced by requirements of SARA Title III to collect data on
how many pounds of CFCs it was emitting to the atmosphere, realized that all the
facilities taken together were wasting chemicals worth millions of dollars. The
company immediately initiated a program to capture the CFCs and reuse them.
In short, the company discovered that environmental wastes are literally that—a
waste of resources. Unfortunately, the benefits to individuals to modify their
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behaviors are not as clear, and individual pollution prevention is difficult to
engender.

Pollution prevention is now the program of choice for most environmentalists
and, at least in part, for EPA. The pollution prevention statutes of many states
focus on or are limited to toxic substances. The Texas Water Commission has an
Office of Pollution Prevention established as a result of S.B. 1099 to reduce toxics
and contaminants in Texas through source reduction and waste minimization.
The Office, which reports directly to the Executive Director, has a staff of 10 which
helps industries that report toxics emissions develop plans for reducing pollution,
conducts audits of specific industries, and conducts workshops on preparing
pollution prevention plans. The office is responsible for an assessment of the
potential for pollution prevention; the first report is due in 1993. GBNEP is
funding TWC to conduct a demonstration project on industrial waste
minimization in the Houston Ship Channel.

Many of the projects of the nonpoint source reduction program also have pollution
prevention as a goal. Thus municipalities are also involved in pollution
prevention, which is, as we have noted, the most effective means for reducing the
problems associated with NPS.

One Texas facility, the FMC Corporation, a chemical manufacturing company in
the Pasadena area, received a NICE3 grant under the National Industrial
Competitiveness through Efficiency: Energy, Environment, Economics program.
This program, funded by EPA, the Department of Energy, and the Department of
Commerce, demonstrates new technologies for pollution prevention and energy
efficiency and tries to break down barriers to industrial pollution prevention.
FMC developed a method for recycling methanol; thus far, under the project,
69,000 gallons of that substance were not incinerated but were recycled, an energy
savings of 43,000 BTUs and a dollar savings of nearly $60,000 in one quarter.

Industrial Pollution Prevention

Pollution prevention means eliminating or reducing pollution at the source.
Some steps for pollution prevention are relatively simple, such as covering
containers of volatile chemicals more carefully. More complex responses include
capturing emissions and reusing them, substituting raw inputs for others less
toxic or more efficient, redesigning manufacturing process, increasing
production efficiency, or redesigning and reformulating products. These more
complex steps often require research or capital investments that small and even
middle-sized companies often cannot afford. One important role for government
is to provide technical assistance and perhaps loans to companies unable to take
major pollution prevention steps unaided. EPA is developing guidance for
particular industries about pollution prevention and has awarded grants to 31
small businesses for demonstration projects. One of the 1992 awards went to the
Environmental Pesticides Group in Pasadena for developing a natural fire ant
killer.
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In addition to these costs and the lack of scientific knowledge about what might
constitute effective pollution prevention, there are other barriers built into the
present regulatory system. As we have seen, the system tends to focus on a
particular medium (such as water or air) and, because of the number of affected
entities, on easily quantified evaluation criteria such as the quantity of a pollutant
emitted. In contrast, pollution prevention often affects several media at once and
is difficult to monitor and evaluate, especially because it may be specific to a
particular facility. The multimedia focus of pollution prevention is a particular
problem in Texas, where environmental regulation is divided among several
agencies. Even when the Texas Air Control Board becomes part of the new
Natural Resources Commission, it will remain a nearly separate entity for some
years. Yet providing incentives and recognizing pollution prevention efforts, no
matter which medium they benefit, is a necessary element of an effective
prevention program.

Because pollution prevention often entails fundamental changes in a facility's
operation, it must have support from top management as well as the
environmental staff. Management often fear loss of market share, changes in
product, and interruption of production that may occur if these changes are
made, and therefore they tend to avoid pollution prevention, especially if the
benefit/cost ratio is about 1:1. In addition, American managers are notoriously
focused on the short-term, while the benefits of pollution prevention often accrue
over a longer time. Despite these problems, 734 companies nationwide (35 in
Texas) have joined EPA's 33/50 program, promising to reduce their releases and
transfers of the 17 high priority toxic chemicals by 33 percent by 1992 and 50
percent by 1995.

One solution to this problem is to create market signals that reflect the true costs
of polluting; i.e., larger fees for permitting, monitoring, and violating the existing
regulatory regime. Since this same approach is useful for making the present
system more effective, it can serve a dual purpose. EPA has adopted this strategy
in part by including pollution prevention provisions in settlements with violators.

Pollution prevention is not the only or even the primary means for reducing
pollution. Human activity generates pollution, and there are limits on what any
prevention program can accomplish. Lack of knowledge about alternative
processes and substitute products, uncertainty about whether these alternatives
might create different kinds of problems as yet unknown, and lack of resources
for making the sometimes fundamental changes that pollution prevention entails
are all limitations of the pollution prevention approach. As more knowledge is
gained and as the costs of disposing of all kinds of wastes continue to rise,
however, pollution prevention will surely become more important.

Individual Pollution Prevention

Nonpoint source pollution is largely created by individuals; thus there is a role for
the public in pollution prevention. Unfortunately, while the decisions that face
individuals are similar to those facing companies, it is harder to devise market
incentives that encourage sound individual behaviors. In short, the costs of not
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polluting are higher than the costs of polluting for most individuals, who cannot
easily assess the indirect costs of everyone else's polluting too. That is why
chapter 4 on nonpoint source pollution stressed education.

Family farmers fall between the two categories, acting on an individual basis but
with a more clearly-defined set of costs and benefits to consider. Iowa has
developed a program to help farmers reduce use of both diesel and fertilizer, the
cause of unacceptably high nitrogen levels in many rural and urban water
supplies in the state. Programs included one-to-one education programs, field
days, public meetings, and marketing campaigns to show farmers how to reduce
use of nitrogen and pesticides. Many farmers had simply been applying too much
nitrogen to their crops; although the state spent $11 million on training over the
course of a decade, farmers together saved more than $88 million in fertilizer in
the same period.

NON-REGULATORY ENVIRONMENTAL MANAGEMENT

In addition to the kind of command-and-control regulation exemplified by the
permitting processes considered in the first four subsections of the chapter, there
are many other means for accomplishing environmental protection. Among
them are:

Information provision.

This form of environmental management assumes that if people have the proper
information, they will act accordingly—in the case of the environment, they will
act in socially beneficial ways. The most common example of an information
provision program is the labels on food, Pharmaceuticals, and hazardous
consumer products. These labels give people information that allows them both to
understand the risks presented by the product and what actions to take to avoid
the risk; for example, by storing a pressurized can away from heat. Labels are
effective because the individual bearing the risk can take action to reduce it.

Pesticides also bear labels that describe both appropriate conditions for applying
them and environmentally sound disposal methods. The risks posed by pesticide
application (except for acute exposure to the applicator) are very different from
those posed by most labeled consumer products: they are borne by the harvesters
and eaters of the crop and perhaps neighbors and the environment, and they
accrue over the long term. The costs of applying and, especially, disposing of
them in a sound manner are borne by one person, while the bulk of the benefits of
these actions accrue to others. (The label does note that it is a violation of the law
to use pesticides in a manner conflicting with the label, but enforcement is
virtually impossible.) In such cases, people have much less incentive to pay
attention to information.

In the case of pesticides, states and EPA have taken additional steps to try to
ensure compliance: Many pesticides may be applied only by a licensed applicator,
who must undergo some training, and agricultural extension agents often work
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directly with farmers to explain sound pesticide use. However, these methods
affect only some of the users and some of the pesticides.

Education is another form of information remedy. In contrast to labels, public
education campaigns tend to be expensive and, in part because they cannot be
closely targeted to relevant people, to have a relatively low payoff. However, for
certain kinds of problems, such as nonpoint source pollution, there are few
options other than public education (but see incentives, below). Training
programs for specific groups, such as pesticide applicators or harbor pilots, are
more expensive per person but tend to be more effective, especially if accompanied
by the power to take away a license.

Governments may offer people, companies, or other governments money upon
condition that they act as desired. We have seen a variety of such programs:
grants to states for NFS pollution reduction if states have developed an
appropriate plan; loans for properly constructed wastewater treatment plants;
loans or grants to farmers who do not drain wetlands; even tax abatements for
facilities that fulfill certain conditions, which could, although seldom do, include
measures for protecting the environment. Table 13-4 lists a series of federal
programs that offer such inducements to individuals; programs offering
incentives or inducements to states are not listed, nor are specific EPA programs,
which are presumed to aid the environment. The table also includes a notation
concerning grants in the 5-county area. This information includes grants in the
first half of 1991, the latest information on the Congressional Database when we
consulted it through the generosity of the staff of Congressman J.J. Pickle of
Austin. What is striking is how many of these incentive programs have made no
grants near Galveston Bay. Although the on-line program descriptions may not
have included any geographical limitations excluding our study area, we
attempted to select from among the thousands of grant programs listed those
clearly related to our concerns. A more detailed review of awards under these
programs might highlight these indirect means for enhancing environmental
protection efforts in the bay area.

Technical assistance.

This is simply an in-kind form of incentive or inducement. Technical assistance
programs identified earlier in this document focus especially on farmers for
various aspects of soil conservation and minimizing NPS pollution. TWDB offers
some technical assistance to cities trying to upgrade their wastewater and
stormwater collection and treatment systems. The Chemical Manufacturers
Association has established a technical assistance program in which large
companies participating in the Responsible CARE program offer aid to smaller
companies in reducing emissions, especially toxic emissions. EPA and TWC
require training for wastewater treatment plant operators. The
Houston-Galveston Area Council (HGAC) offers technical assistance for this and
many other environmental programs, especially to the small cities in the bay
area.
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Table 13-4
Federal Financial Assistance Programs With Positive Environmental Effects

Agency Office

U8DA Agricultural Stabilization
and Conservation Service

USDA Agricultural Stabilization
and Conservation Service

USDA Agricultural Stabilization
and Conservation Service

USDA Agricultural Stabilization
and Conservation Service

USDA Agricultural Stabilization
and Conservation Service

USDA Agricultural Stabilization
and Conservation Service

USDA Agricultural Stabilization
and Conservation Service

USDA Soil Conservation Service

USDA Soil Conservation Service

USDA Soil Conservation Service
for Conservation

Program

#Feed Grain
Product Stabilization

#Wheat Production
Stabilization

Conservation
Reserve Program

Water Bank
Program

Rural Clean
Water Program

Agri. Conservation
Program

#Rice
Product Stabilization

Resource Conservatn
and Development

Soil and Water
Conservation

Plant Materials

Purpose

Ensure adequate production,
conserve natural resources.

Adequate production,
conserve natural resources.

Reduce Soil Erosion and
sedimentation; curb surplus.

Conserve surface waters,
improve wetlands.

Control agri. nonpoint
source pollution.

Control erosion and
sedimentation.

Ensure adequate production,
conserve natural resources.

Improve capability of rural
areas to conserve natural
resources.

National soil and water
conservation program.

Promote use of new plant
materials for resource conservation.

USDA Soil Conservation Service River Basin Surveys Planning assistance for agri

Local Awards, 1991
(in $000)*
B400C200
G85H248L500

B 7 (3) 040 (4) G 2 (2)
H 25(3) L70(4)

No awards

No awards

No awards

B 2.5 (2) C 9 (2)
G.8.5 (3) L 4.5 (3)

B7000 (5) C8000(5)G1000
(5)H 275000(5) L 6000 (5)

awards used in other cos.

No awards

No awards in Texas

No awards in Texas



and Investigations NFS and water management. No awards

USDA FHA

USDA FHA

USDA FHA

USEPA Office of Water

Commerce Economic Development
Administration

DOD Department of the Army

Interior Fish and Wildlife
Service

Interior Geological Survey

Interior Geological Survey

Energy Conservation
Energy

Soil and Water
Loans

Water/Waste Disp.
Syst. -Rural Areas

#Watershed Protectn
+ Flood Prevention
Loans

Construction Grants-
Wastewater Treat.

EC. Development
- Public Wks Impact

Beach Erosion
Control Projects

Environmental
Containment

Water Resources
Research Institutes

National Water
Resources Research

Industrial Energy
conservation

Soil /water resource conservation;
pollution abatement, (also drainage)

Improved rural water No awards
and waste disposal faciities.

Loan assistance to local No awards
organizations.

Construct municipal wastewater B$105000
wks. to meet w. q. standards. H 7 $450K

Promote ec. dev. and immed. No awards,
work to unemployed; construct sewers.

Control beach and
shore erosion.

Info and tech assist, on
pesticide

$$ to water research institutes

to needed water research

No awards

Tx A&M 103,000

2 awards to UT, not coastal

Reduce waste generation, H (3): $225,000
increase recycling. Energy eff.

Source: Compiled by authors.

* grants/loans in $000 unless otherwise noted, followed in () by number of grants.
Abbreviations: B=Brazoria County; C=Chambers; G=Galveston; H=Harris; L=Liberty.
# means that the program could also have deleterious effects.



Market mechanisms

Although grants and loans appeal to people's economic instincts, market
mechanisms constitute a somewhat different means for tapping normal
economic behaviors to achieve environmentally productive results. Market
mechanisms operate by creating a framework or set of market rules within which
people can simply behave as economic maximizers. Thus under different
conditions, affected parties respond differently, but efficiently for themselves.
Among the market mechanisms in place are pollution charges, marketable
permits, deposit-refund systems, market-barrier reductions, and elimination of
government subsidies (Fiorino, forthcoming).

Pollution charges. This mechanism makes polluters pay a fee for each unit of
pollution, thus accounting directly for the costs of their activities. Pollution
charges rest on the assumption that some polluters can control emissions more
cheaply than others. Thus polluters will control emissions to the point that the
marginal cost of control equals the amount of the fee. Less controls will cost more
in fees than they would spend for controls; conversely, more controls will cost
more than the fees. Each polluter acts efficiently internal to his own system and
at the same time pays society for the costs of such pollution as is generated. The
trick, of course, is to set fees at a level that will induce economically rational
behavior that is at the same time consistent with environmental protection.
Setting fees too high or too low will hurt one or the other of these goals.

Pollution charges are not in widespread use, although there is considerable
discussion of a "carbon tax" on fuels of all kinds, combustion of which contributes
to global warming. These fees are imposed on the raw materials likely to cause
an environmental problem; fees may also be imposed directly on emissions.
These fees, unknown in the United States although proposed in 1972 by the Nixon
Administration to be applied on sulfur oxides to reduce air pollution, may be
either flat or increasing as the costs of reduction increases. The increasing fee is
more consistent with economic theory, which recognizes the increasing costs—
both for polluters and for society generally— of reducing ever more units of
pollution.

User fees. Another form of pollution tax tied to use of a particular resource.
Hunting licenses are a user tax that also serves to control the number of hunters.
The gasoline tax is an indirect user tax, since the quantity of gasoline purchased
is only an indirect indicator of road use; road tolls are a direct user fee. Note that
in both these cases, the fees are dedicated to road maintenance. In devising user
fees for environmental goods, more could be accomplished if at least some of the
revenues were dedicated to the environmental purpose.

Marketable Permits. Policymakers set a total level of acceptable emissions, then
allocate permits allowing discharge or use of pollutant up to that level. Although
setting the total accurately requires considerable scientific understanding and
allocating initial permits requires considerable political acumen and will, once
established, the market will take care of itself. Those who need more discharges
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will buy the rights from those who need less. Efficiency is achieved with respect to
the social costs spent reducing the particular pollutant(s) covered by the market,
although it may encourage inter-media transfers of pollution. The Clean Air Act
of 1990 has established exactly such a market for emission of sulfur dioxide, and
the first purchase of pollution rights under the law occurred in May, 1992. The
total established in the law is intended to achieve an overall reduction in
emissions. A similar program might, if allowed under present federal
legislation, be consistent with the new watershed approach to controlling water
pollution.

Deposit-refund. A refundable surcharge or products or their residuals
(containers, wastes) whose improper disposal causes environmental problems
should induce people to return the offending material for proper disposal. Many
other U.S. states have "bottle bills," which impose a fee of 5 to 10 cents per bottle,
refunded at the grocery store when the bottles are returned. A similar system has
been adopted in a few states, including Maine and Rhode Island, for lead-acid
batteries. This system not only reduces the introduction of lead into the
environment through disposal in landfills or incinerators, but by allowing
recycling it reduces the demand for virgin lead and thereby slows the increase in
the total lead loading. A deposit-refund program for plastic containers, an
important component of bay debris, would work in the same way if an adequate
demand were generated for recycled plastic. Perhaps a similar program could be
instituted for used motor oil.

Subsidy reduction. Subsidies distort markets. They make it cheaper to undertake
some action than would be possible in the unconstrained market. While subsidies
(called incentives or inducements above) may encourage people to take otherwise
costly behaviors that promote environmental protection, they may also make it
easier to harm the environment than would otherwise be the case. These
programs are discussed in more detail in the following section.

It would take legislative action (possibly at both federal and state levels) in most
cases for Texas to make use of the market mechanisms; the other remedies are
already available although perhaps not utilized as fully as they might be.

PROGRAMS CONFLICTING WITH BAY GOALS

A number of financial assistance programs conflict with bay goals, especially
those relating to economic development. We discussed tax abatements and
related tools used by local governments in chapter 8 on shoreline development.
We also mentioned there the ironic role of the National Flood Insurance Program,
premiums for which are paid by people living in flood-prone areas. Because more
claims are made each year than premiums are paid, the program effectively
subsidizes people to live on the coast and in erosion-prone areas. Limiting the
availability of insurance to people living in areas that need to be protected would be
a useful step.
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Perhaps the largest program conflicting with environmental needs is crop
subsidies, which, by raising the price farmers can get for crops encourage them
to plant on marginal lands and to over-crop. As noted in the chapter on erosion,
such subsidies are increasingly dependent upon complying with new laws to
minimize erosion and even withdraw land from production.

Throughout this report we have also mentioned a number of federal water
management projects that have at least some effects conflicting with bay goals.
The Wallisville Reservoir, widening and deepening of the Houston Ship Channel,
Gulf Intracoastal Waterway maintenance, and other channelization projects all
may contribute to erosion, sedimentation, disturbance of the bay bottom and
associated wildlife, and disturbance or loss of wetlands. Because these projects
have already been considered and because they do not constitute general grant
programs, we do not include them in Table 13-5, which lists a variety of federal
programs that appear to offer incentives to take actions that could harm the
environment, using the Congressional Database described above. We challenge
readers to develop a similar list for state programs; a related problem is discussed
in chapter 14 under the heading "Conflicting Agency Goals."

RESEARCH

Scientific research plays an important role in environmental management. It
forms the basis for models that predict or describe ecosystem functioning, justifies
standards, and undergirds every aspect of the regulatory process. Although
science alone cannot determine regulatory policy, without it there is no
reasonable basis for regulation.

Galveston Bay has been the subject of many studies. These seem to come in waves
as interest focuses on the Bay and then turns elsewhere. In the late 1960s and
early 1970s, for example, the Galveston Bay Project and related studies were
conducted in response to EPA's concern about water quality degradation in the
bay. GBNEP now serves as the motivation for a new set of studies, not all of which
are funded by the program itself.

Research is conducted both within agencies and by independent researchers. For
example, the National Marine Fisheries Service operates the Southeast Fisheries
Center Galveston Laboratory. Along with research conducted in the Gulf of
Mexico, the Center sponsors scientific research on biological and ecological
components of the estuarine environment. Among current projects are
marshgrass restoration studies, benthic community studies, and studies of by-
catch, and marshgrass restoration. The Center would like to conduct additional
studies to fill important information gaps, especially those with direct
implications for managing habitat: the relative productivity value of different
estuarine habitats, the limiting factors for seagrass survival, and the effect of
trawling on benthic communities.
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Table 13-5
Federal Financial Assistance Programs With Potentially Negative Environmental Effects

Agency

USDA

USDA

USDA

USDA

USDA

USDA

USDA

Commerce

DOD

Interior

Office

Agricultural Stabilization
and Conservation Service

Agricultural Stabilization
and Conservation Service

Agricultural Stabilization
and Conservation Service

Farmer's Home
Administration

Farmer's Home
Administration

FHA

Rural Electrification
Administration

Economic Development
Administration

Department
of the Army

National Park Service

Program

Feed Grain
Product Stabilization

Wheat Production
Stabilization

Rice
Product Stabilization

Farm Operating
Loans

Industrial Devt
Grants

^Watershed Protection/
Flood Prevention Loans

Rural Economic
Development

Business
Development

Aquatic Plant
Control

Outdoor Recreation
Acquisition Devt/

Planning

Purpose

Ensure adequate production,
conserve natural resources.

Adequate production,
conserve natural resources.

Ensure adequate production,
conserve natural resources.

Enable small farmers
to use resources.

HelpSMEs, boost
rural employment

Loan assistance to local
organizations.

Promote rural
economic development

Sustain commercial
viability in rural areas.

Control obnoxious water .
plants in rivers and harbors

Financial aid for developing
outdoor recreation areas

Local Awards, 1991

B400C200
G85H248L500

B7(3)C40(4)G2(2)
H 25(3) L70(4)

B7(5) C8(5)G1
(5)H 275(5) L6(5)

B1.4m(8)C 170(3)
G60U) H-1.2 m (2)L550K(5)

no awards

No awards

No awards

Assistance

No awards

12 awards; e.g B $500,000 x2
for a jetty park with picnic
areas, sports, playgrounds

Source: Compiled by authors.
* grants/loans in $000 unless otherwise noted, followed in () by number of grants. B=Brazoria County; C=Chambers; G=Galveston;
H=Harris; L=Liberty. # means that the program could also have beneficial effects.



Most research on Galveston Bay is conducted by university-based researchers
funded by various agencies. Among the research funders are:

U.S. Fish and Wildlife Service. USFWS funds studies on threatened, endangered
and candidate species and their habitats through section 6 of the ESA. Studies of
the needs and distribution of these critical species associated with Galveston Bay
are needed.

Texas Water Development Board. Virtually all of the funded research has been
for the bays and estuaries studies mandated by the legislature. Since FY 1986,
TWDB has spent more than $2.7 million on the outside portion of these studies,
conducted by several federal and state agencies and many universities, in
addition to in-house research. The research fund has been raided by the
Legislature several times and is nearly depleted.

Texas Parks and Wildlife Department. TPWD conducts in-house research on a
range of topics relating to the action plan topics.

Texas Water Commission. GBNEP, a program of TWC, has funded a range of
scientific research on all aspects of the bay.

Texas Sea Grant. Funded two-thirds by federal money and one-third with
matching state funds, Sea Grant projects comprise research related to coastal
management and the ocean. Projects of special interest to Galveston Bay for 1991-
92 include modeling salinity intrusion and toxic materials in the bay; other
projects of a more general nature, especially concerning fisheries, are also
directly relevant to the bay.

We are certainly not in a position to assess the validity, cost-effectiveness, or even
scientific interest or necessity of the studies that have been funded. We are,
however, able to consider their policy relevance. In writing this report, we had
hoped to introduce each chapter with a brief problem statement supported by
quantitative data. For example, we would like to have introduced chapter 10 on
habitat with a table describing the acres of wetlands around the bay in some base
year and the (presumably fewer) acres now extant. Similarly, the introduction to
the chapter on point source pollution would be effective if we could show the
change in certain key parameters over the last decade or so.

Even more important than the problem description are studies relating changes
to particular policy choices. Are the present permit criteria for point sources
adequate to maintain or even improve water quality? What kinds of (scientifically
sound) sediment standards would allow TWC to control the dredge and fill
process more fully? What, if any, are the health effects of regularly eating fish
containing small amounts of heavy metals (or other bay contaminants)?

The good news is that such information is being developed. GBNEP1 s nonpoint
source study provided us with the land use and pollutant loads tables. Even
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where old baseline data have been lost, new data are being gathered that can serve
as a baseline for future studies trying to determine whether policies are working.

The bad news is that even this data is not as policy-relevant as it might be: we
noted in chapter 4 that the table described NFS from various kinds of land uses is
not normalized to allow a policymaker to see which kinds of pollutants are most
likely from a particular land use—information necessary if the policymaker is to
use scarce resources to achieve the maximum possible level of environmental
protection. Thus, we believe a conscious effort must be made to identify areas
where policy decisions need to be made and ensure that scientific research is
conducted to fill the most egregious of the gaps identified by that process. GLO
will have to identify some gaps in developing the plan for CZM.

One approach is to ensure that decisions about funding specific research projects
are made by those with technical competencies, but decisions about research
priorities are made by those familiar with policy. At the present time, we believe
that these different goals are confounded in the research-grant-making process.
The Coastal Coordination Council might serve as a priority-setting body for all the
state agencies; an appropriate MOU might make the priorities apply to some
federal research funding as well. The CCMP and its implementing agency could
serve this function for research Galveston Bay.

We also note that much of the research that needs to be conducted is not primarily
scientific at all, but rather economic and policy-related. Are the costs for cities to
treat NPS pollution after stormwater is collected greater or less than the costs for
individual construction sites and NPS generators to abate NPS one by one? How
much behavioral change is elicited by different kinds of public education
programs? Can one devise incentive programs that will cause individuals,
however unwittingly, to act in an environmentally sound manner? With the
exception of GBNEP, few agencies are sponsoring such research. Yet ultimately
it will determine the effectiveness of governmental action just as much as sound
technical information.

Finally, it is important to remember that research results must be fed into the
policy process. Because the results are technical, the report may seem boring or
useless to policymakers. Conversely, the implications may be all too clear, and
policymakers hide behind the technical nature of the report to avoid taking
unpleasant political actions. For example, The Clean Houston Task Force
conducted an engineering study on nonpoint source pollution which was presented
to Mayor Whitmire in November 1990. The study, sponsored by the Clean Bayou
Committee, contained information about the sources of nonpoint pollution in
Houston and suggested Best Management Practices which could be implemented.
Unfortunately, the study has been sitting on a shelf since it was published and little
has been done with the information. We must develop ways to ensure that
policymakers understand and use the research that is conducted along with
mechanisms for publicizing the research so that policymakers cannot avoid acting
upon it.
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CONCLUSION

Reviewing various components of the management process allows us to identify
similarities and differences across agencies that need to be considered in
developing a comprehensive management plan. One important lesson we can
draw is that when the regulatory framework is strong, agencies develop greater
capacities. For that reason, water quality regulation is exemplary among the
many regulatory programs considered, although not without its own flaws.
Thus a long-term goal should be to develop strong legislation at all levels of
government.

Second, enforcement is the weakest point of all the regulatory procedures.
Without enforcement, we can never gauge the effects of existing environmental
regulations nor assess the need for new or different ones. Enforcement is the
most resource-intensive part of the regulatory process and causes the most
tension; no wonder agencies avoid it. In addition to new staff, perhaps some
revisions in the enforcement procedures could be devised that would encourage
agencies to undertake more enforcement actions.

Third, the entire regulatory process is undermined by low pay and understating.
Together, these factors encourage turnover and increase the likelihood of poor
regulation.

Fourth, the activities that underlie and support regulation, including monitoring
and research, have their own problems. Research is probably inadequately
funded and not always directed towards regulators' needs, while monitoring is
uncoordinated and characterized by mistrust among agencies. Monitoring,
another activity poorly understood by the public, is also chronically underfunded.

Finally, there are many incentives in the form of economic development
programs that encourage people and institutions not to heed the environmental
needs of Galveston Bay. Our greatest and most immediate challenge is to devise
regulatory mechanisms that use people's own self-interest to get them to take
actions that support the environment; while minimization of NFS, which
otherwise requires vast public education efforts to change lifestyles, is the most
obvious area for applying these new tools, virtually every other problem facing
Galveston Bay may also be amenable to these alternatives to command-and-
control regulation.
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CHAPTER FOURTEEN
IMPLEMENTING THE CCMP

The previous chapter considered eight management issues identified by GBNEP's
Management Committee. This short chapter considers the problem of managing
the bay in a different way, using an analysis that focuses on (nonmonetary)
resources and impediments rather than the components of the regulatory
process. After a review of the resources and barriers to coordinated bay
environmental management, we consider several possible institutional
arrangements for providing coordinated management of the bay and
implementing the CCMP and offer some comments about data management, an
integral component of coordinated management for any purpose. This discussion
concludes our assessment of the present programs and takes us towards the
future.

In managing a complex public resource such as the environment of Galveston
Bay, authorities need all the help they can get. This section briefly considers three
possible resources that deserve further attention. As we noted in our discussion
of environmental planning, people are more likely to accept and support a plan if
they have been part of formulating it, not least because the plan will then take into
account their own goals and interests. Thus it behooves planners to bring them
into the process as early as possible.

In addition to the resources mentioned here, we would be remiss if we failed to
mention the business community. We have noted several activities they are
undertaking, including an effort to develop a wetlands mitigation bank and spill
response teams and equipment. Several local industries jointly fund a major air
quality monitoring program and are developing a water quality monitoring
program as well. Because industry is often most directly affected by proposed
environmental quality programs and because they also have resources that can
supplement those available in the private sector, this important group must also
be a part of the planning process from the outset.

Grous

The Galveston Bay area is blessed with scores of citizen groups concerned with a
variety of environmental issues, ranging from a particular neighborhood beach to
the health of the bay as a whole. A recent guide to groups in the Houston area
concerned with the environment includes more than 100, not including
professional and scientific groups (Texas Environmental Center, 1991). The
energy and expertise of these groups, as well as of unorganized individuals,
constitutes an important resource in planning to manage the bay. The growing
program for citizen monitoring of the bay is an excellent example of the way in
which the public can supplement the limited resources of government. Groups
focused on specific issues or with a well-defined membership offer an opportunity
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for targeted public education; for example, a boat-owners group could help inform
its membership about proper disposal of boat wastes, fishing laws, and the
importance of wetlands preservation.

Following is a brief description of a few of the most active groups promoting
environmental management of Galveston Bay we encountered in the course of our
research:

Galveston Bav Foundation (here, GBF). Founded by environmental attorney Jim
Blackburn, GBF is modeled after a similar program for Chesapeake Bay. GBF is a
non-profit organization which is dedicated to preservation and enhancement of
the multiple uses of the bay. The Foundation has a varied membership including
the following interests: sport fishing, commercial fishing, government,
recreational interests, environmental organizations, shipping, and business and
development interests. GBF has four goals: 1) education, 2) conservation, 3)
research, and 4) advocacy. Meetings, conferences and bay-oriented courses for
adults and children are offered to educate citizens about Galveston Bay. GBF has
sponsored planting cypress trees in the Trinity River Delta, created smooth
cordgrass wetlands in the San Jacinto River, and financed bay-related research
projects. In its role as an advocate, GBF seeks to mediate between the often
conflicting users of the Bay. Before the company withdrew from the area, GBF
had come close to negotiating an agreement with Texas Copper to limit their
effluent.

Galveston Bav Conservation-Preservation Association (GBCPA). GBCPA was
established in the mid-1970s by a group of local homeowners concerned about
continued degradation of the Bay. GBCPA's first action was to oppose a proposal
by the Army Corps of Engineers to build a levee from Morgan's Point to the
Houston Yacht Club. Since then, GBCPA has been active in many
environmental/development conflicts. For example, GBCPA contested Texas
Copper's application. Working with other groups against Texas Copper, GBCPA
helped form Bav Watch, a new environmental organization.

Houston Audubon Society (HAS). The primary purposes of the Houston Audubon
Society are habitat preservation, acquisition of land, and environmental
education. HAS purchases land that developers see as profitable and turns the
coveted land into sanctuaries. The bird sanctuary at High Island is one example.
HAS is currently involved in several negotiations with government and private
developers. HAS also leases land from the GLO for bird sanctuaries; this
program is discussed in chapter 10 on species protection. Among current
concerns are the Corps of Engineers' Wallisville Dam Project, which HAS
believes jeopardizes the salinity level of Galveston Bay, and the City of Houston's
Westside Airport proposal, which it believes endangers bald eagles and scarce
wetlands. Just recently, the City of Houston proposed the dismantling of the
Bureau of Air Quality Control. HAS was instrumental in organizing 15 interest
groups and successfully lobbying against the disassembling of the Bureau. In
1989, HAS was responsible for creating and implementing a Christmas Tree
Recycling program which the City now organizes and maintains.
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We also mentioned the Clean Houston Task Force and Buffalo Bavou Coalition in
our consideration of nonpoint sources.

Other groups form around particular issues, often disbanding when the issue is
resolved. For example, neighbors and the Armand Nature Bayou Center came
together as an interest group and fought the construction of a road through
Armand Bayou Park. The parties were able to reach a compromise which
allowed the road to be constructed but would have minimal effects on the park.
These groups are more difficult to find and work with, but their concern offers an
excellent opportunity to help them see that their problem is but one example of a
much broader concern about the preservation of Galveston Bay.

There are also, of course, groups whose priorities sometimes will conflict with
environmental protection of the bay; among them are the several Chambers of
Commerce, the Texas Chemical Council, and the National Association of Home
Builders. The various commercial fishermen's organizations may have mixed
reactions to GBNEP goals: on the one hand, environmental quality is necessary to
ensure continued availability of the seafood resources they exploit; on the other
hand, they often oppose governmental intervention to limit their own activities.
Working with these groups is no less important than working with more
compatible groups, although the nature of the interaction may be different. These
groups can mobilize powerful resources to undermine any plan they oppose,
including persuading the public that they stand to lose jobs and income from a
comprehensive bay management plan. Therefore, it is crucial that they
participate in formulating the plan.

Under the agreement between EPA and TWC establishing the program, GBNEP
has a public participation committee. Its membership includes representatives of
several environmental groups and large and small businesses related to the bay
as well as unaffiliated citizens who have been active in the bay area. GBNEP also
has an active public outreach component. Including all these groups is a good
start towards obtaining the public support that will be necessary to make the
CCMP more than a paper document.

River Authorities

Texas is unique among states in having established a set of independent river
authorities, recognizing that upstream and downstream users live in mutual
dependence. The Trinity and San Jacinto River Authorities are political divisions
of the state of Texas created under Article XVI, Section 59 of the Texas
Constitution. The San Jacinto River Authority (SJRA) was created by legislature
in 1937 to conserve, control, and beneficially utilize storm and flood waters. The
Trinity River Authority (TRA) was created in 1955. Both river authorities are
responsible for surface impoundments in their respective watersheds and
undertake water quality programs. Under Senate Bill 818, passed by the Texas
legislature in 1991, both SJRA and TRA would assume greater roles in water
quality protection.

285



SJRA owns and operates Lake Conroe and the regional water and wastewater
facilities for the Woodlands, a Montgomery County community consisting of nine
utility districts and approximately 31,000 people (Texas Water Conservation
Association, 1991). Current water quality activities include self-reporting
monitoring of the wastewater treatment plant effluent and water quality in Lake
Conroe. The United States Geological Survey (USGS) performs monitoring of
Lake Conroe in conjunction with SJRA.

In coordination with the City of Houston, the Gulf Coast Waste Disposal
Authority, and the Houston-Galveston Area Council (HGAC), SJRA will
participate in the watershed assessment of the San Jacinto River Basin mandated
under SB 818. Funding for the assessment will be provided by TWC, which will
obtain fees by assessing water users and wastewater permit holders in the
watershed in proportion to their rights.

The Trinity River Authority's activities include wastewater treatment, water
treatment and supply, distribution of water for irrigation, water storage, and
water quality management. TRA owns and operates four wastewater treatment
facilities which have a capacity of about 150 million gallons per day as well as
Lake Livingston and several water treatment and supply systems. On Lake
Livingston, TRA has contracted with USGS to sample and analyze lake and
stream quality around the lake and to use an automated continuous water quality
monitor on the river entering the lake (Texas Water Conservation Association,
1991). TRA is also one of the sponsors of the Wallisville project and releases up to
1,000 cfs of water from Lake Livingston to prevent saltwater intrusion. The
agency conducts data collection and modeling and is a supporting partner with
the Soil Conservation Service for federal funds. TRA conducts its own monitoring
and contracts for research on the river.

Senate Bill 818, which mandates a watershed approach to water quality, presents
the river authorities with both an opportunity and a quandary. On the one hand,
they may be called upon to enforce water quality regulations—a conflict of interest
as both SJRA and TRA are wastewater permittees. Similarly, both agencies
obtain funding primarily from water sales and sewage treatment; raising their
fees to support increased environmental activities would put them at a competitive
disadvantage. Although SB 818 does provide some funding for the river
authorities, the new responsibilities may be much greater than the available
funds.

On the other hand, the river authorities are now provided with the authority to
implement activities on a watershed-wide basis. Rather than merely balancing
conflicting demands for water in their river basins, the authorities could work
with TWC to take proactive steps to manage both the quality and the quantity of
water. In this sense, the SJRA and the TRA are resources for GBNEP. They are
also resources because they are familiar with their own areas and have long
experience with both the similarities and differences among the several counties
they cover. Below we shall suggest that strengthening ties with local
governments is a major task for GBNEP; river authorities offer one path for
achieving this goal.
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Local Governments

We place local governments last in our discussion of untapped resources, closest
to the obstacles, because they could fall into either category. Our discussion in
chapter 8 suggests that economic development tends to be a higher priority than
environmental protection, in part because small local governments are often
unaware of their increasing environmental responsibilities (managing
stormwater quality, for example) and the attendant costs. We also noted that
county commissioners tend to be uninterested in environmental issues
surrounding septic tanks. Table 14-1 summarizes information about sixteen
cities in the Galveston Bay area.

Table 14-1
Cities Near Galveston Bay

City

Alvin
Anahuac
Angleton
Baytown
Deer Park
Dickinson
Friendswood
Galveston
Hitchcock
Houston
Kemah
La Porte
La Marque
League City
Pasadena
Texas City

Form

CM
MC
CM
CM
CM
MC
CM
CM
CoM
MC
MC
CM
CM
MC
MC
CO

Inc.

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

Council/
Term

7/3yrs
5/2yrs
5/2yrs

6/l-2yrs
6/2yrs
6/2yrs
6/3yrs
6/3yrs
4/2yrs

14/2yrs
5/2yrs
8/3yrs

4/l-2yrs
5/2yrs
6/2yrs
6/yrs

Familiar
w/GBNEP?

*
N
N
N
N
N
Y
Y
Y
N
N
Y
Y
N
Y
N
N

Source: Compiled by authors from interviews.

CM=City Manager/Council MC=Mayor/Council CO=Commission
CoM=Commision and Mayor. Some cities include the mayor in the count
of council members. Inc=Incorporated? Number on city council/length
of term.

*Answer to question, "Have you ever heard of the Galveston Bay National
Estuary Program?" (We may have erred in some cases by saying
"GBNEP" instead; thus the number of "no's" may be high.)
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Nevertheless, we see local governments as a resource for GBNEP. Cities and
counties offer important benefits: closeness to citizens, awareness of their
particular concerns and problems, neighborliness—in short, an immediacy and
salience that larger units of government seldom command. These are precisely
the characteristics of government that enhance success in public education
campaigns and in bringing together contending interests for resolution of
environmental issues.

Unfortunately, we believe that local governments are not yet fully aware of the
Galveston Bay National Estuary Program. Table 14-1 reflects this problem,
although we are hesitant to rectify the results because they came from an
interview with only one staff person in each city—people who said they could
speak for the elected officials but in fact may not have been aware of their
knowledge of GBNEP. However, other interviews with local elected officials and
staff suggest widespread ignorance of the program. If they don't know about it,
they cannot support it; worse, when the CCMP is finally developed, they could see
it as another plan from the top whose net effect is to burden local governments
still more, and they could resist it. The Local Government Advisory Committee of
GBNEP has been slow in formation and generally poor in attendance. But even
one or two active members from each county will not ensure that relevant local
government employees or other small towns will know about the program, much
less embrace it enthusiastically. Citizens in the various groups who are working
with GBNEP must talk to their local officials, and other local officials must also be
mobilized to talk to their counterparts. Although time-consuming, contacting
local elected officials and their staffs will more than pay off in the end.

OBSTACLES

It is, predictably, easier to identify obstacles to coordinated environmental
management of Galveston Bay than it is to identify resources. Here we review a
few obstacles that have become especially clear in the course of our study,
excluding information management, which is considered separately below:

• Absence of information in a form compelling to the public. People will respond,
even with lifestyle changes, if a problem is described in a graphic and convincing
way. As noted, we had hoped that the introductions to our chapters on the action
plan topics would constitute such descriptions. However, we found it difficult if
not impossible to obtain the necessary information: acres of wetlands lost, miles of
shoreline transformed from public to private access, increase in fishable waters,
etc. Gaining the public's interest and support is much like running an
advertising campaign—if you cannot convey the issue in less than a paragraph,
there isn't much hope. While we may deplore this situation, we must learn to
work within it. Global warming, a complex technical problem, has become a real
public concern in part because it could be summarized in a two-word phrase.

• A political climate generally unfavorable to government and coordinated
government action, especially if it appears to conflict with individual needs. This
political climate can perhaps best be described as lack of understanding that some
resources are inherently public. Ownership implies a positive right to hold the
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object and a negative right to exclude others from its use. No one else has a right
to the ice cream cone I have purchased. Common property has a definite set of
users with rights and duties: water rights holders may have a certain amount of
water but must not exceed it, lest they infringe on the rights of others. But these
two categories do not exhaust all the possibilities: what about "commons," such as
open fisheries where no one has a right to a particular fish nor even to a certain
amount of fish, and there is no correlate duty on anyone not to fish (Stevenson,
1991)? Common property usually requires some authority to mediate among
property owners and help enforce their mutual rights and duties; commons
either deteriorate to the disadvantage of all (are overfished, for example) or are
subject to public oversight. Environmental resources tend to fall into the last
category. Yet because land, shoreline, and dunes can be purchased, people often
think of them as falling into the first category, and they behave accordingly
without reference to larger public goals. There are theories, presently unpopular,
which argue that there is even a public basis to private ownership and that even
private property carries duties to the larger society.

In the case of land use, the public distrust of government is reflected in a growing
movement to regard all environmental regulation, especially the Endangered
Species Act and shoreline development restrictions, as a "taking" of private
property. As noted in Chapter 8, in June 1992, the Supreme Court decided Lucas
v. South Carolina Coastal Council , holding that environmental regulations, no
matter what their public benefits, do not necessarily justify the state from limiting
a person's use of his (coastal) property. Although this decision did not go as far
as some people expected, it continues to cement a policy that individual property
rights are very strong even with respect to the public benefits of environmental
regulations.

In addition to causing people to reject the public nature of some natural
resources, growing public discontent with government has another serious
effect—it exacerbates problems of low pay and staff turnover. When government
cannot perform up to the public's expectations, people (and, especially, their
legislators) tend to provide less, not more money. As we have seen, however,
much of the reason for any poor performance in protecting the environment of
Galveston Bay can be tied to limitations on resources, especially inadequate
staffing and low pay which increases turnover. Breaking this destructive cycle
will be difficult in an era of tight budgets.

• Relative ease of regulating a small number of centralized actors compared to
regulating a large number of decentralized actors. This problem is not unique to
Galveston Bay or even environmental regulation; it characterizes all forms of
activity. But it is particularly important now because in many cases we have
reached the point of having addressed all the centralized or readily-defined
problems (point source, coastal barrier islands) and must now turn to problems
caused in a much more diffuse way: pesticide use, subsidence, nonpoint source
pollution. Thus success in maintaining or improving the bay's environment
means working with virtually all of the millions of people residing in the
metropolitan area—an expensive and daunting task.
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The federal and, often, state response to these diffused problems is to delegate
responsibility to units of government closer to the individuals involved.
Unfortunately, as we have seen, local governments' capacities to shoulder these
new responsibilities are small. Indeed, we are witnessing a reaction among city
and county governments who simply refuse to undertake new mandated tasks,
even at the cost of losing a grant or two. These governments simply cannot find
money or staff to fulfill their obligations.

Virtually the only answer to this problem is to devise alternative regulatory
methods that rely on the market to elicit desired environmentally-sound
behaviors. In so doing, however, we must be sure to think carefully about all the
ramifications of our proposals, so that we do not inadvertently give people
incentives to take actions in conflict to the desired outcome.

• Contradictory agency mandates. The summary pages for each action plan topic
show that in many if not most cases, agencies have multiple mandates that often
conflict. Thus in fulfilling one mandate, the agency may hurt another. For
example, the Texas Water Development Board's goal is "water for Texas." One
correlate goal is protecting the environment, but it is clear that ensuring adequate
water for human needs is the real concern of the agency. Similarly, the Army
Corps of Engineers considers multiple goals, including wetlands protection for
water quality maintenance, in assessing dredge and fill permits. But the Corps'
primary purpose is building and maintaining various waterways, including the
various ship channels and the Intracoastal Waterway. No matter how fair the
process, the ultimate purpose of the permits is to allow, even encourage, human
activity, not defend wetlands.

The result of these conflicting mandates is that each agency's policies properly
reflect its efforts to balance concerns about the environment against economic
stability or growth. However, when the agencies then meet to develop joint
policies or resolve differences, there is no voice speaking unequivocally for the
environment. Thus the balance subtly but inevitably tilts away from firm
protection of environmental resources.

The balancing thus makes public policy—a kind of decision that our form of
government tries to reserve to the legislative rather than the executive branch.
Put another way, ever since the demise of the Atomic Energy Commission, which
was established to promote and regulate the nuclear power industry, students of
public management have recognized that it seldom works to leave the fox
guarding the henhouse. Our comment in chapter 13 about the importance of
particular individuals takes on clearer importance in this context, as we
recognize that each permit writer or enforcement officer balances conflicting
mandates in his or her own mind and takes action accordingly.

Thus we believe that ultimately Texas will want an agency whose primary goal is
environmental protection, rather than multiple agencies with multiple
overlapping and conflicting mandates. Similarly, we believe a clear statutory
mandate for protecting wetlands and other habitats will overcome existing
problems in a way that no inter-agency councils can do. In the meantime,
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however, agencies must make explicit the ways in which they are balancing their
conflicting mandates, and the legislature must offer guidance to agencies in
assigning priorities among the diverse goals.

Conclusion

In this brief discussion of obstacles, we have not considered fragmented
regulatory authorities. We believe this point has been made ad nauseum in the
chapters on the action plan topics. Instead, we have highlighted four topics that
are less frequently considered but have important effects on any effort to manage
the bay in a coordinated manner. The following section considers possible
institutions for overcoming fragmentation and putting the CCMP into action.
One criterion for evaluating these different institutional arrangements is the
extent to which they might overcome at least some of the obstacles.

INSTITUTIONS FOR MANAGING GALVESTON BAY

There are several ways in which the scores of agencies described in the preceding
chapters can work together to manage Galveston Bay's environment in a
coordinated manner. Texas has long been fond of interagency coordinating
councils; unfortunately, they usually have little authority and often become
forums for debate or learning what your rival is doing rather than means of
coordination. The following list does not begin to exhaust the possible
institutional arrangements for implementing the CCMP, which is due to be
completed in September 1994; we list here only those most likely or most frequently
mentioned in our discussions with bay watchers.

1. Existing GBNEP. The National Estuary Program mandates that each estuary
of national significance shall establish a rather complex governing mechanism to
develop the CCMP. A Policy Committee appointed by the governor is supported by
a Management Committee (representatives of affected federal, state, local, and
regional agencies); a Science and Technical Advisory Committee; a Citizens
Advisory Steering Committee; and a Local Government Advisory Committee.
Each of the supporting committees plays a particular role in developing the
CCMP, which is ultimately adopted by the Policy Committee. This framework
could remain for implementing the CCMP.

EPA has indicated that it will consider allowing an "implementation committee"
similar to GBNEP to administer the CCMP (Coastlines, March-April 1992, p. 2).
However, thus far no National Estuary Program has chosen such a mechanism.

Advantages
Already in place
People, agencies working together already
People will know each other
Familiar with all aspects of CCMP
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Disadvantages
No financial power independent of existing governments; dependent on

handouts
No regulatory power independent of existing agencies; dependent on their

concern
No means for resolving agency conflicts except negotiation
No means for resolving conflicts among multiple mandates except good will
Difficulties in receiving funds: presently all channeled through TWC, of

which program is a part
Relies heavily on contributed time of agency representatives and citizens

2. Coastal Coordination Council. The CCC was established in 1991 as part of
Texas' effort to join the Federal Coastal Zone Management Program. Under the
state law establishing the council, all state, local, and individual projects on state-
owned lands (wetlands and shore up to mean high tide) must be consistent with
the coastal management plan presently under development. When Texas is
accepted in the CZMP, federal projects will also have to be consistent with the
plan. If Texas' CZMP is approved, Galveston Bay is likely to be designated a
"Special Management Area," which offers additional power to coordinate and
control a large coastal ecosystem. Thus the CCC will play some role in
managing the bay under any circumstances. Here we are suggesting that the
CCC could become the primary implementing entity for Galveston Bay's CCMP,
either as part of its present mandate to coordinate coastal projects or by legislative
action designating the CCC as the institution for implementing the CCMP.

Advantages
Already in place
Agencies working together already
Power to disallow actions not consistent with the coastal plan (CCMP would

have to be consistent too)

Disadvantages
Very few agencies represented
No mechanism for ensuring public involvement
No financial power independent of existing governments; dependent on

handouts
No means for resolving conflicts among multiple mandates except good will
If Texas not accepted for federal CZM, federal projects uncontrolled

3. Single existing agency. A single existing agency, probably the Texas Water
Commission, but possibly the General Land Office, could be designated to
implement the CCMP. Once the agency is selected, it would remain to be
determined how the implementation would fit into the existing organization:
GBNEP is in TWC but is an unusual program in that it is governed by a body (the
Policy Committee) outside the agency. Would this mechanism be continued?
Should the program be managed at a Houston or Galveston district office to allow
people most closely involved to attend meetings more easily? At present,
considerable funds are expended either in getting Austin-based government staff
to the Houston area or vice versa.
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Advantages
Already in place (if TWC district office is entity)
Regulatory power
Financial resources

Disadvantages
Only one agency—how coordinate? Other agencies jealous?
No Texas agency has power over all the areas that need to be managed
No mechanism for ensuring public involvement
No means for resolving conflicts among multiple mandates except good will

4. Non-governmental entity. The Legislature could designate an existing
nongovernmental entity such as the Galveston Bay Foundation as a quasi-
governmental entity for implementing the CCMP. The Chesapeake Bay
Foundation serves in such a capacity.

Advantages
Already in place
People, agencies working together already
Strong involvement with nongovernmental groups
Familiar with all aspects of CCMP
Strongly committed to comprehensive bay management

Disadvantages
No financial power unless granted by Legislature
No regulatory power independent of existing agencies; dependent on their

concern
No means for resolving agency conflicts except negotiation
No means for resolving conflicts among multiple mandates except good will
Jealousy from agencies and other groups (?) Perceived bias (?)

5. Regional Authority. Texas has the means to create a variety of special districts
and regional authorities. Above we described the river authorities, and in chapter
3 we discussed Municipal Utility Districts (MUDs) and other independent utility
districts, of which there are more than 550 in the 5-county area. These can be
created by the legislature or by TWC, and have a wide latitude of allowed
activities. Other special districts we have discussed include the Houston-
Galveston Coastal Subsidence District, the Harris County Flood Control District,
and the Gulf Coast Waste Disposal Authority, created by the legislature. The first
of these issues permits, while the latter even has bonding authority. Thus there
is little doubt that the legislature could create a regional authority or special
district with at least some of the authorities necessary to coordinate management
of the bay. However, such authorities would not supersede the powers already
vested in existing agencies, such as regulation of water quality or ability to
comment on dredge and fill permits.
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In Washington, this problem was resolved when the state legislature created the
Puget Sound Water Quality Authority to implement the CCMP. In creating it, the
legislature said:

The large number of governmental entities that now affect the water quality
of Puget Sound have diverse interests and limited jurisdictions which
cannot adequately address the cumulative, wide-ranging impacts which
contribute to the degradation of Puget Sound. It is therefore the policy of the
state of Washington to create a single entity with adequate resources to
develop a comprehensive plan for water quality protection in Puget Sound to
be implemented by existing state and local governments.

Washington created a new entity with financing and the power to ensure that
other agencies' actions are consistent with the Puget Sound Plan. It would also be
possible to create a new agency with full regulatory powers, although politically
this would be very difficult, especially since agencies losing some power to the
new entity would include those with elected heads. The Washington solution also
has the advantage of avoiding problems associated with taking regulatory
authority from an agency only for a particular geographic region: how could
anyone do water rights planning for a watershed of which part was under a
Galveston Bay Authority and part was not?

Advantages
Financial power
Regulatory power
Enforce coordination among agencies
A single mandate: protect the bay

Di sadvantages
New—startup costs
Unlikely for Legislature to establish another new agency (?)
Other agencies jealous, uncooperative (?)
No known track record with citizens groups

Perhaps the most important development in environmental policy in the last five
years is the growing recognition that problems must be addressed in a holistic
manner, rather than disaggregating them among media (air, water), kinds of
problems (toxics), or specific human activities (construction, dredge and fill).
Here, as so often, scientific and even popular understanding is well ahead of the
regulatory framework. The challenge, therefore, is to devise institutions that can
work within the existing framework, coordinating among many different laws
and agencies, as well as respond when the laws change to reflect a broader
ecological perspective. In Texas, where authority is more than usually
fragmented, we think the primary consideration is developing a mechanism that
can ensure consistency among agency actions without detracting from their
individual authorities. The regional authority or CCC models best meet this
paramount need.
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INFORMATION MANAGEMENT AND COORDINATION

In our discussion of monitoring, we noted some problems with data, including
compatibility and reliability. In this section, we briefly consider the role of
information management more generally in facilitating and especially
coordinating environmental protection of Galveston Bay. This is not intended to
be a complete discussion of all information needs or uses for managing the bay,
but merely to suggest areas of concern. We also refer readers to GBNEP's Data
Inventory, which discusses problems of acquiring and using data about the bay
across agencies (Ward and Armstrong, forthcoming).

We think that one of the most problematic aspects of managing Galveston Bay is
ensuring both that agencies are willing to share their information and that they
can do so. Assuming (counterfactually, in our experience) that they are willing to
share, what will it take to make this possible?

1. Agreement among agencies about unique identifiers. EPA NPDES permit
numbers and TWC permit numbers differ, names and addresses of facilities
appear in different forms across and even within agencies, counties have
different abbreviations and are sometimes included and sometimes not, effluent
parameters have different abbreviations—the list of identifiers that should be
comparable across all databases is long, but the list that are comparable is short.
EPA has worked on this problem, partly as an outgrowth of the Congressional
mandate to make the Toxic Release Inventory available to the public in electronic
form. Facility ID numbers are one useful means. For different kinds of
information, TWC consistently uses water segment numbers but other agencies
do not.

2. Interconnectivitv and interoperability. These two words are a fancy way of
saying that all agencies' hardware and software should be able to "talk to" that of
other agencies.

3. "Help" files. These files should be designed to provide background to users on
how data were collected, including sampling technique and measurement
protocol.

4. Flexible database structures. Right now, many agencies store their data in one
form and one form only; that is, the one required by some other agency to which
they report. It is impossible to imagine in advance all the different ways that data
may someday be useful; therefore it is imperative to store it in the most flexible
possible structures. Storing data in "report format"—that is, embedded in a set of
formatting commands from which they cannot be extracted—should be a thing of
the past.

The Texas Department of Information Resources (DIR) was established in 1989 to
assist agencies in managing information, ensure they develop required
information management plans, and coordinate purchases of hardware and
software. DIR is addressing these four issues, attempting to develop data
standards as well as hardware and software standards. DIR is also focusing its
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attention on Geographical Information Systems (GIS), a kind of database that can
be expressed on a map as well as in tables. Fully developed, this kind of database
would allow staff in an agency to highlight Galveston Bay and retrieve anything
from wetland acreage to fish catch over all years covered.

DIR is moving slowly on standards development, in part because the state would
pay a high penalty if it developed standards incompatible with the as-yet-
incomplete federal data standards. Meanwhile, agencies must go forward
somehow, and GBNEP in particular needs some means for sharing data among
agencies. One means for doing so is COMPAS (Coastal Oceanographic Mapping,
Planning, and Analysis System) being developed by NOAA with a special pilot
project for Texas. COMPAS is mentioned several times throughout this report,
which also uses data drawn from it although provided by the various agencies.
COMPAS is only useful on one platform—Apple Macintosh—and suffers from a
focus on regulatory data to the exclusion of important social, economic, and
political information, but it marks a good start. We should note that a NOAA
programmer spent several hundred hours transforming the self-reporting water
quality data from TWC into a form flexible enough for use in COMPAS.

No amount of interagency coordination will work if agencies do not initially enter
their data accurately and sensibly. We had hoped, for example, to test a rumor
we heard repeatedly; namely, that some water quality permits have been renewed
several times without updating the effluent criteria, so that some facilities are
meeting standards that are decades old. We were unable to do so because of the
way in which the data were stored. We were also surprised to find that nearly 200
less municipal facilities were permitted in 1991 than in 1990 according to TWC's
annual water quality report. When we called the agency to determine why, we
discovered that unrenewed permits do not always show up in that tally
(accounting for the apparent discrepancy: many permit renewals are on hold
pending implementation of S.B. 818) and that it is difficult to discover from the
data in their present form when the original permit was issued or renewed. We
do not mean to pick on TWC; indeed, their data are in better shape than many of
the other agencies with whom we worked. If one of the better agencies exhibits
these problems, it will be difficult to share information.

Another important consideration in data management is, or should be, citizen
access. Although we certainly regard ourselves as citizens, we identified
ourselves to all agencies as conducting the study for GBNEP. We discovered
agencies reluctant to provide their own governing statutes and regulations in
electronic form because the information "isn't public"! We have documented
elsewhere in this report our difficulties in merging data available only in a
particular database program otherwise not in use. We encountered surprising
difficulties and long delays in acquiring what we would regard as basic
information.

Citizens should not have to go through these kinds of contortions to ask questions
of or about their agencies. Our philosophy is that an agency should virtually
never have to charge citizens for "programming" to provide data in requested
form, because the questions citizens ask are the very same ones the agency should
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be asking in order to manage itself properly. For example, does it not seem
reasonable that TWO might try to see what would happen if they changed their
"significant noncompliance" criteria marginally as we did (see Table 4-3)?
Similarly, it should not come as a surprise to the relevant agencies that citizens
want to know whether comments on Section 404 permits result in reduced
disturbance of wetlands.

Finally, we are concerned that EPA appears to be requiring GBNEP to focus on
sharing of monitoring data. We see monitoring as only one component of a larger
effort and, indeed, one of the more problematic, given the agencies' legitimate
concerns about different sampling protocols and analytic methods. We think that
agencies would be at least as well-served if they could share information about
such non-monitoring issues as emerging problems, proposed new federal
regulations, a recent newspaper expose, a major permit application that will
affect everyone, or the Corps' proposed streamlined review procedures.

In selecting an institutional mechanism for managing the bay, we urge
policymakers to consider this issue of information coordination carefully.
Without it, no institution can succeed, and it will be of particular importance if
the chosen institution is some kind of coordinating body rather than a single
unified agency. The phrase "knowledge is power" is a client but nonetheless
true. It is critical that we ensure that the new agency is not disempowered from
the outset by needless neglect of its information needs.

CONCLUSION

One of the primary tasks facing Texas is selecting an appropriate institute for
managing Galveston Bay once the CCMP is written. In other eras, the report
once written would simply have sat on a shelf, and without public support this
could happen again. The resources we have mentioned—citizens groups, river
authorities, and local governments—offer one means for ensuring that the CCMP
becomes a reality. Mobilizing these resources is itself a resource-intensive task,
however. Local governments especially are difficult to penetrate and fragmented,
so that working with them requires constant vigilance. Their ability to derail the
CCMP is so great, however, that working with them now remains of utmost
importance.

Obstacles to implementing the CCMP are easy to list; readers can doubtless think
of many we have not mentioned here. We have focused on four: absence of
information in a form compelling to the public, unfavorable political climate,
diffuse nature of remaining environmental problems, and contradictory agency
mandates. No agency can do much about the unfavorable political climate,
although presenting information in a compelling form may help people to
understand and even support environmental protection of Galveston Bay.
Similarly, the diffuse nature of many environmental problems cannot be resolved
by any agency action, being built into the nature of the problems themselves. Yet
agencies and legislatures can seek out alternative forms of regulation beyond
command-and-control that use individuals' own motivations to elicit desired
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environmentally sound behaviors. Finally, conflicting agency mandates can only
be removed by the Legislature, which is unlikely to do so.

These obstacles, although pervasive and perhaps depressing, can help us think
systematically about the kind of institution necessary for managing the bay. Our
review of the advantages and disadvantages of several alternatives suggests that
no single institution is perfectly suited to the complexities of managing Galveston
Bay. However, we can see that no institution can succeed unless it has some
power to require existing agencies to act in accord with its plan or directives;
without such power, we simply continue the present fragmented and
uncoordinated system. We can also see that no institution will be able to win such
authority unless the other agencies and governmental units agree to work with it;
thus some kind of inclusive governing mechanism similar to the several
representative bodies within GBNEP will be required. As we noted in chapter 13,
we are looking for a mechanism that combines the openness and
comprehensiveness of the CCMP process with the authoritativeness of the CZM.
An independent authority appears to fill these requirements the best.

Could such an entity overcome the obstacles that we have described and mobilize
the resources? Much would depend, of course, on the legislative mandate and
authority. However, such an independent authority would start with a great
advantage: it would not have conflicting mandates, but instead would have a
single clear goal—to protect the environment of Galveston Bay. To the extent that
other agencies' actions were required to be consistent with the CCMP and/or
CZM, therefore, environmental goals would be given priority. With that
advantage, the entity could easily work with other agencies to develop economic
incentives to replace or supplement command-and-control regulations; it could
also devote resources to ensuring that the public receives the information it needs
in a useful and usable form. On the other side, a single entity offers the public
(and other agencies, including local governments and river authorities) a single
place to go to obtain information—about rules and regulations, about funding,
about the economic value of environmental protection, about volunteering to
monitor water quality, about anything to do with Galveston Bay. Such an entity
can form coordinating committees, develop expertise in working with local
governments, and develop information especially geared to particular publics or
to river authorities because it has a comprehensive but clear mandate. Finally,
such an entity might be able to work with DIR and other agencies to develop a
sensible and useful data management system.

In short, some kind of coordinating authority offers the best hope for
implementing the CCMP and overcoming obstacles we have identified. Clearly, a
particular institutional arrangement is not a panacea; it is an enabling
mechanism rather than the answer to all problems. The Legislature would have
to provide the authority with adequate resources and appropriate powers;
agencies would have to cooperate with it. By creating a new entity, we may
overcome some of the public's distrust of existing governmental institutions, and
generate the excitement and enthusiasm without which the CCMP will follow
earlier plans for coordinated environmental management onto the library shelf of
history.
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CHAPTER FIFTEEN
CONCLUSIONS AND RECOMMENDATIONS

This report, covering as it does ten different substantive issues and at least eight
management concerns, has already offered a range of conclusions. Our
evaluations of the management of each action plan problem are found at the end
of the relevant chapters. The one-page summaries of each topic also provide
highlights. Chapter 13 attempted to evaluate the management of Galveston Bay
as an environmental regulatory process, cutting across the several different
action plan topics. Chapter 14 described concerns relating to implementing the
CCMP. In this final chapter, we do not attempt to reiterate or summarize any of
these approaches. Instead, we present some very general conclusions and
observations. We then gather together our most important recommendations
according to the level of government and actors.

It is important to note that these recommendations are those of the authors alone
and are not recommendations of any unit of the Galveston Bay National Estuary
Program. We provide the recommendations for three related reasons. First, this
document is so long that readers may well have forgotten the recommendations.
Second, the CCMP, which we hope will draw on our research, will itself contain
recommendations; some of these may prove useful in developing CCMP
recommendations. Finally, our recommendations are intended to stimulate
discussion, which we hope will lead in turn to developing new policies and
institutions that can effectively manage the environment of Galveston Bay.

CHARACTERISTICS OF THE FRAMEWORK FOR MANAGING THE
ENVIRONMENT OF GALVESTON BAY

The framework for managing Galveston Bay's environment defines the
boundaries of what is possible. We find that it is characterized by fragmentation,
weak enforcement, and conflicting agency mandates, along with a focus on
command-and-control regulation. Taken together with chronic underfunding
and understaffing, we find that the framework discourages the setting of
priorities for focusing limited resources on the most serious problems or those
that can be resolved most cost-effectively. Readers should not be surprised at this
characterization, so our discussion of each of these features is brief.

Fragmentation. We have mentioned six state agencies (GLO, RRC, TDA, TDH,
TPWD, and TWC) that play noticeable or very important roles in managing the
environment of Galveston Bay and of Texas more generally. Because of the
Management Committee's decision not to focus on air pollution, we have not
discussed in any detail the Texas Air Control Board, a major agency that will
soon be merged into the new Texas Natural Resources Commission. We have
mentioned only in passing the Texas Department of Transportation (formerly the
Department of Highways and Public Transportation), which has a newly-created
environmental division in recognition of the effects of highway construction and
maintenance on the environment. We have also mentioned federal agencies,
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independent river authorities, regional governments of all kinds, five county
governments, and eighteen city governments. The number of enabling laws runs
to the hundreds, if not thousands.

Such fragmentation is not inherently bad; each agency can focus on a single area
and develop real competence in managing it. Unfortunately, the history of U.S.
environmental policy coupled with Texas' weak governor and weak government
approach has created a system in which "problems" are defined according to the
polluted medium rather than by the ecosystem, and solutions tend to be narrow,
often technological, fixes rather than (more difficult to define and manage)
approaches intended to modify behaviors and prevent rather than control.

Weak enforcement. Throughout this report, we have noted that enforcement is
frequently subordinated to permitting. Enforcement staffs are smaller, even
though the field work necessary for identifying violations is more time-
consuming. Data collection and management intended to identify violations is
weak, often based on self-reporting data that are not verified independently.
Fines are seldom assessed and are usually well below statutory maxima.

We recognize that routine is more comfortable than non-routine, a category into
which we hope violations and violators fall. We also recognize that once
violations are identified, agencies become the focus of lawsuits and political
unpleasantness; it is easier to negotiate quietly with violators than spend the time
and money following up, only to be battered in the press. Nevertheless, without
enforcement the system falls apart: those who comply are economically at a
disadvantage compared to those who do not, creating widespread inequity;
further violations are encouraged; the environment is harmed; and those
members of the public who wish to find grounds for criticizing government say,
"See, they never enforce. They must be in the pockets of the businesses." Some
changes in procedures that would reduce agencies' costs of enforcement—some
may be internal, but some may require legislative action—would be very helpful.

Conflicting agency mandates. We have repeatedly noted that many agencies both
promote and regulate some activity. The Texas Department of Agriculture, for
example, promotes as well as regulates pesticide use, while the Railroad
Commission promotes and regulates the oil and gas industry. The General Land
Office is to protect state lands in order to raise revenue off them. Even the Texas
Water Commission, whose environmental protection mandate is perhaps the
clearest of all the agencies we have discussed, promotes water use in its water
rights and water utilities programs; under the latter, TWC actually creates
MUDs and other utility districts whose discharges are believed to be an important
source of pollution for many of the state's water bodies, although perhaps not
Galveston Bay itself.

Command-and-control regulation. For many years, we assumed that
environmental regulation meant rules, permits, and direct governmental
oversight. Congress used that approach, and the states followed. We now know
that such command-and-control regulation is not appropriate under all
circumstances. It is most effective when there are a limited number of clearly-
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defined entities creating the problem, when effluent standards can be clearly
related to environmental goals, and when technical means are available for
meeting the standards. It is less effective when there are thousands of small
entities each making only a tiny contribution to the overall problem; the costs of
reaching and overseeing each one individually probably exceed the environmental
benefits, even when the cost of not reaching all of them is a large amount of
environmental degradation.

For the last fifteen years or so, there has been a growing movement to adopt other
kinds of regulations—ones that use people's instincts for economic betterment to
achieve environmental goals. The Clean Air Act of 1990 finally establishes a
market in air pollution rights; properly implemented (that is, retaining the
original total pollution limits that are designed to reduce pollution gradually for
the remainder of the century), this law will achieve pollution reduction at a much
reduced cost in government oversight. Other similar mechanisms are available,
ranging from bottle deposit laws to payments for installing soil erosion controls.
Many will require legislative action.

Prevention is the best solution of all. Pollution prevention is a relatively new
approach, and we are just learning how to put together a combination of
regulation and economic incentives that will achieve prevention. Much more
attention should be paid to preventive measures.

Chronic underfunding and understaffing. Underfunding and understaffing
represent a lack of commitment to the goals of affected programs. In a
reinforcing downward cycle, programs with inadequate resources are inefficient
and irritating to both the regulated community and environmentalists, leading to
a belief that government is not the answer and further reductions in resources.
If wages are very low, they attract only young or inexperienced people who do not
have the incentive or knowledge to pursue environmental goals aggressively;
when they are trained at public expense, they leave for the private sector
(obtaining wages at least 25 percent and often 100 percent higher), where they
often seek to challenge or undermine their old programs. If, as Governor
Richards says, government is part of the solution rather than part of the problem,
we must give it a chance by providing resources adequate to the herculean tasks
we have set it.

Lack of priority-setting. The result of the other characteristics taken together is
that it is very difficult to set priorities among environmental programs or issues.
In a time of limited budgets and low public respect for government, it is especially
important that emphasis be placed on controlling the most serious problems and
identifying areas where big returns may be achieved for a relatively small
investment. Instead, the legislative framework drives agencies' actions, and the
legislative framework represents an ad hoc and fragmented response to each
week's faddish problem. For example, largely at federal insistence, we are
focusing on such intractable and dispersed problems of unknown severity as
nonpoint source pollution, while wetlands, which are not directly addressed by
any legislation despite their critical role in estuary maintenance (and their role in
controlling the ill effects of NFS), are being lost forever. The CCMP and CZM
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Plan offer us critical opportunities to set priorities and allocate our resources in
ways that accomplish something significant—something the public can recognize
and even reward with additional resources and support.

ASSUMPTIONS UNDERLYING OUR RECOMMENDATIONS

The recommendations that follow derive from these characteristics of the
regulatory framework and the following assumptions:

Coordination rather than a single agency. A comprehensive approach—a single
agency with oversight of all environmental issues, a comprehensive multi-media
or ecosystem-based environmental statute—is not possible in the present political
climate. Instead, it will be necessary to look for means of coordinating among the
existing agencies and laws.

Infrastructure development is properly a public/governmental activity. Economic
development is not the same thing as economic growth: development lays the
groundwork for growth by building infrastructure. Galveston Bay can be
considered infrastructure because it underlies many economic activities,
including tourism and fishing. Like roads or telephone wires, other forms of
infrastructure, the bay can become worn out and in need of renewal. Unlike
roads, however, the means for that renewal are inherent to the bay itself in the
form of water, wetlands, and other "environmental resources." Thus protection
and maintenance of the infrastructure is central to its continued ability to be
infrastructure; that is, to provide the basis for continued growth.

In the early part of this century, people unashamedly turned to government for
assistance in developing infrastructure. Following World War II, the United
States not only developed its own infrastructure through the federal highway
program, but also invested public resources in regenerating the infrastructures of
Europe and Japan, recognizing that without infrastructure, these nations would
remain dependent and weak. Only in the latter part of the twentieth century has
public investment in infrastructure become a dirty word, with public resources
instead devoted to private causes such as saving privately-owned banks from the
consequences of their ill-advised investments. But no one else other than
government has the resources to invest in public resources and infrastructure
such as Galveston Bay, and no single individual benefits enough from such
investment to make it worthwhile. Together, however, we benefit much more
than the cost of the initial investment. Thus no fisherman could afford to ensure
that water quality is high and fish are restocked; acting together through
government, we ensure that not only that one fisherman but all of them can earn
a livelihood.

Uncertainty is often worse than stringency in environmental regulation. Industry
will usually accept strict (within reason) regulations if they are consistently
applied and remain unchanged for several years, allowing for planning. In
general, uncertainty costs more than certainty, however severe or unpleasant the
latter may be. Our conversations with businesses in the Galveston Bay (and
other) areas suggest that inconsistencies in applying regulations, constant
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changes in regulations, and other forms of regulatory uncertainty are the part of
the process that makes them most unhappy, not the regulations per se. Thus we
should not hesitate to develop plans that call for stringent environmental
protections, so long as we commit to keeping them in place unchanged for at least
5 to 7 years and to implementing them consistently, accurately, and efficiently.

The public supports environmental protection. Their enthusiasm and energy
constitute an important resource for any environmental programs. People
cannot support what they do not understand, however. When local officials think
they must choose between economic development and environmental protection,
the choice is clear. Thus protectors of the bay must develop advertising and
public outreach campaigns that are not just moralistic preachings but punchy
and compelling arguments for protecting a public resource—protecting their own
property.

The latter three of these assumptions are very powerful. They justify a CCMP
(and a coastal plan) that are far-reaching, forceful, and comprehensive. The
following recommendations include ways of making sure that Galveston Bay and
the remainder of Texas invaluable coast remain available to and productive for
posterity.

RECOMMENDATIONS

In the chapters that consider environmental problems, we made many explicit
and implicit recommendations, some very specific and some more general. Here,
we focus on the recommendations that require changes in agency policy or
legislative action. They are arranged according to agency or level of government,
with the exception of the first group of recommendations, that apply to all actors
or are intended to address general problems of the regulatory framework
identified above.

I. General

a. Develop a vision for Texas' natural resources. Case-by-case (or permit-by-
permit) review can lead towards a unified goal if each case is assessed against a
vision. Regulators and decisionmakers can ask, "If we do this, will it take us
closer to the goal or farther away?" One result of the fragmented regulatory
structure—both laws and agencies—is that no one has the authority or impetus to
develop an overall vision of how Texas natural resources should look in twenty
years. The Governor should appoint a citizen task force to develop such a vision.
The CCMP, CZM, and other "comprehensive" plans should both be consistent
with the vision and make it specific for the areas they cover.

b. Rank problems and solutions. Ranking problems according to severity and
identify areas where regulatory solutions will offer "the most bang for the buck."
In our opinion, wetlands preservation and restoration is the single most
important problem facing Galveston Bay. However, the public should have a
strong role in defining the problems they will have to help solve.
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c. Devote relatively more resources to enforcement. Ineffective enforcement
sends a signal that compliance is not very important; it is also very inequitable,
imposing additional costs on those who comply voluntarily and giving a market
advantage to those who do not comply. Enforcement is relatively more expensive
than issuing permits because it requires agents in the field as well as activities to
show that violations have taken place. Nevertheless, with permitting programs
in many areas well in hand, it is time to focus on enforcement. Areas needing
more enforcement include shellfish closures and treatment of shellfish once
collected; dredge and fill permits, especially unpermitted activities implicitly
sanctioned by post hoc permits; and, to a lesser extent, point source emissions.

d. Develop incentives to protect the environment. Because so many problems are
created by many dispersed actors, each of whom contributes just a little to
pollution, we should devote considerable effort to developing incentive
mechanisms that will make use of the marketplace to achieve environmental
ends. Nonpoint source pollution, spills and dumping, and septic tanks are
examples of such dispersed environmental problems, as are the activities of
MUDs and other utility districts. Incentives we have mentioned include water use
fees, motor oil deposits, a bottle deposit program, and perhaps a plastics deposit
program. In addition, programs might provide an incentive for domestic and
foreign vessels using bay area ports to dispose of their trash at the dock.
Incentives to recycle and substitute degradable materials for nondegradable ones
are other important components of a revised marine debris program. Another
area where incentives are needed is in encouraging cities to work together on
regional waste disposal facilities; one important incentive would be to make the
state's interest rate on funds borrowed to upgrade waste water treatment facilities
competitive with the (now lower) rates on the open market. Technical assistance
and incentives in the form of loans or grants for reducing pesticide use
(analogous to BMPs) would help nonpoint source pollution as well.

e. Conduct research that is closely related to policy needs. This should be done at
least in the short run. Among the studies whose results we would have found
useful in writing this report are the following:

• (Nonpoint source) Cost effectiveness of cleaning water after collection by
the city compared to limiting it at the many sources.

• (Nonpoint source) BMPs appropriate to Galveston Bay area, especially
optimal pesticide and fertilizer use taking into account the area's unusual
weather and the need to reduce runoff into surface water.

• (Habitat/dredge and fill) Study the effects of ranking wetlands according to
quality and assigning a dollar value to wetland acreage.

• (Spills) Develop a combined public-private sector spill response equipment
inventory.

• (Dumping) Improve the means and frequency of reporting amounts and
types of marine debris, using model developed by EPA, the Center for Marine
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Conservation (CMC), NOAA, and the National Park Service. Existing data
gathered from shoreline and bay park clean up projects could be used to
develop a more sophisticated data base. Coast Guard data and port disposal
data should eventually be incorporated into the data base.

• (Dumping) Document the costs of offloading trash in the bay area ports as
well as the actual number of ships that offload trash. Conduct the planned
comparative study of trash disposal programs at Texas ports with an
emphasis on user-friendly, cost-effective trash facilities.

• (Dumping) A study of recycling programs of ports and marinas would be
helpful in developing the criteria and incentive mechanisms for a successful
baywide program.

• Compile an inventory of locally-owned public lands in the bay area to
supplement the inventories of state and federally-owned lands.

f. Manage information effectively. This includes coordination within and among
agencies as well as recognizing that data may be used for different purposes and
must be stored in flexible formats. Not only are data that could help determine a
good policy often lacking, but data that are collected are difficult to find and
manipulate for policy purposes. Among our concerns in this area were the
following:

• Designate funds for improved information systems for spill response,
perhaps from the annual equipment budget.

• Coordinate GLO and GBF shoreline mapping systems.

• Develop a coordinated, comprehensive water quality monitoring program
that takes into account the different data needs of the several agencies.

• Ensure that TWC and RRC have compatible databases and use each
other's information in issuing permits to point source dischargers.

• Coordinate data collection and management among agencies reviewing
dredge and fill permits.

g. Develop a program for bay erosion. There are few if any studies of bay erosion,
since most focus on coastal erosion. Based on the study, we must pass laws, write
regulations, and implement and enforce them. Establish a baywide shore
ranking system to identify areas that need erosion protection.

H. Federal

Many of these recommendations are really directed at state and local actors, on
the assumption that our recommendations are not appropriately directed at
federal agencies. However, certain decisions now being made at the federal level
are of such importance that anyone who can should attempt to influence them.
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In addition, this section reflects several concerns about the dredge and fill
program, which is primarily a federal program, but which is crucial to
maintenance of wetlands, which we have identified as a primary concern.

a. Revise proposed Army Corps of Engineers streamlined dredge and fill permit
review process to include specific requirements for including and responding to
the comments of environmental agencies.

b. Define wetlands broadly but thoroughly enough to limit agency or individual
interpretation.

c. Work for a new federal law that is intended to protect wetlands and other
habitat directly, rather than relying on Section 404 or Section 10 procedures,
because environmental concerns Adopt a wetlands manual that contains a
relatively expansive definition of wetlands. Give consulting agencies stronger
power over the permit process.

d. Require more acreage for new and restored projects intended to offset
disturbing existing wetlands, recognizing that new and restored wetlands as not
as functional as existing ones. Offset projects should be started two years in
advance of disturbing existing wetlands to allow habitat to develop and flora and
fauna to migrate to new location.

e. Monitor effects of general 404 and 10 permits to determine whether they offer
effective oversight of wetlands.

f. Work for reauthorization of the Endangered Species Act with at least its present
level of protection for habitat and species.

g. Revise federal flood insurance so that it does not effectively subsidize building in
coastal floodplains.

e. Make Vessel Traffic Service (VTS) mandatory for all channel-going traffic and
installing VTS in the 5 miles of the Houston Ship Channel where it does not exist.

f. Require barge traffic and tow boats to have pilots aboard.

g. Work for Congressional approval and funding of the regionally-approved plan
to merge the two Coast Guard port authorities in Galveston Bay.

h. Encourage the Coast Guard to establish and enforce speed limits for large
vessels.

i. Encourage the Coast Guard to impose fines for small spills as well as large
ones.
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IIL State

General

a. Aggressively pursue CZM designation, but ensure that the coastal plan itself is
very strong.

b. Consider adding to county authority over land use planning to promote
wetlands and shoreline maintenance in unincorporated areas.

c. Strengthen enforcement programs and reduce procedural barriers that
impede agencies from enforcing against violators.

d Develop authorities for user fees and other market mechanisms. Devote at least
part of the revenues from these fees to the programs that generate them as a
reward and incentive. On the same basis, ensure that penalties assessed in
wildlife cases go back to TPWD for wildlife protection.

e. Review state participation in federal programs and develop means for
increasing participation where possible; in particular, help counties or
appropriate units prepare proposals to take fuller advantage of the several USDA
programs for technical assistance to farmers to reduce nonpoint source pollution.

f. Develop three resources for improved spill response: a combined public/private
sector spill response equipment inventory; an improved inventory of private
contractors; and an inventory of shoreline facilities and special environmental
areas.

g. Eliminate deferred adjudication of cases involving hunting, fishing, and other
violations relating to wildlife.

h. Eliminate the power of Justices of the Peace to hear cases involving wildlife
violations and septic tank violations.

i. Establish a market for fishing rights in state fisheries based upon amount of
fish and their breeding characteristics.

j. Ensure coordination between TWC and the RRC in issuing permits.

k. Fund the state fund for acquiring wetlands and institute an aggressive
wetlands acquisition program.

m. Limit new inland water impoundments and develop methods of getting the
sediment from existing ones to the bays and estuaries. Require mitigation for all
developments that steal sediment and habitat.

n. Develop a program for replanting grasses in mud flats that were formerly
wetlands to restore them to their earlier state.
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0. Post signs in areas closed to swimming-TDK has authority to post signs but
TWO monitors. Post signs in harvest areas closed to oystering where feasible.

Texas Water Commission

a. Promulgate regulations for NFS, and then provide technical assistance to
cities in complying with new federal and state NPS program requirements.

b. Work with TWDB to use SRF loans for reducing NPS, both by cities and by
individuals in unincorporated areas through loans to counties.

c. Allow district or local delegated offices to collect fees (especially for septic tanks)
and provide for administrative penalties for septic tank violations, bypassing the
unresponsive county enforcement procedures.

d. Send a warning letter after three months of steady exceedances rather than
waiting for four months. Determine effectiveness of present 4-month/40-percent
criterion for violations and consider effects of altering these slightly.

e. Establish a field citation program.

f. Hold public hearings on permits in affected area, or, recognizing that using the
Austin site probably saves trips by many agency personnel, require the applicant
to pay for the travel costs of Austin-based agency personnel to attend the hearing.

g. Deploy new computer and telecommunications techniques to reduce the cost of
reporting and of issuing permits.

h. Increase permit fees to reflect costs of issuing permits.

1. Seek statutory changes to allow TWC employees to collect septic tank fees in the
field and establish administrative penalties for violations.

j. Require septic tank repair and maintenance crews to educate owners on proper
use and to recognize problems.

k. Strengthen water quality standards that would affect dredge and fill.

1. Institute a program of metering water use.

m. Work with the Legislature to institute a program of charges for surface water.

n. Formulate the regulations for determining water needs of bays and estuaries.

o. Work with the Legislature to change the ranking of water uses to emphasize
environmental concerns instead of assuming human uses are paramount.

p. License operators of dredge equipment to make them partly responsible for
violations.
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Galveston Bav National Estuarv Program

a. Increase efforts to work with local officials on purposes and benefits of CCMP

b. Work closely with CZM to gain benefits of consistency requirement.

c. Continue and even enhance public involvement activities. Reach out to people
not already convinced of the Bay's value, especially with campaigns about
economic benefits of environmental protection.

d. Work with TACB to see that studies are conducted concerning the effects of
airborne toxics on water quality.

Texas Department of Agriculture

a. Develop coordinated programs for use of BMPs to reduce nonpoint source
pollution and help extension workers conduct classes as well as continuing to
provide one-on-one technical assistance.

b. Consider regulations concerning application of lawn pesticides and fertilizers
to ensure that runoff is minimized. Include this issue in training of structural
pest control applicators, since many lawn services are owned by or otherwise
related to structural pest control companies.

General Land Office

a. Designate beach areas as unavailable to motorized vehicles.

b. Use the Coastal Protection Fund to take preventive measures against oil spills.

c. Implement a stronger program of follow-up spill management evaluation.
Conduct official damage assessments or management evaluation reports for
spills.

d. Include environmental scientists more fully involved in spill cleanup,
especially in determining when cleanup is complete (now CG and RRT)

IV. Local Governments

a. Include specific requirements for erosion control and proper waste disposal in
construction permits.

b. Adopt ordinances to control runoff from construction sites.

c. Develop programs for receiving and recycling household hazardous wastes,
including paint cans, used motor oil, and pesticide containers. Allow
construction contractors to dispose of their hazardous wastes at the same sites for
a small drop-off fee or include the fee in the construction permit fee.
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d. The lack of zoning provisions focusing on environmental protection coupled
with programs which allow cities to abate taxes that could be used to limit the
adverse environmental effects of growth bespeak a weak effort to protect Galveston
Bay at the local level.

e. Try where possible to reduce the number of septic tanks in use; TWDB could
use the State Revolving Fund to assist in extending sewer systems to areas where
none are presently available.

CONCLUSION

The National Estuary Program offers the people living near important bodies of
water an opportunity to take into their own hands the fate of their environment
and, thereby, themselves and their families. The Coastal Zone Management
Program offers governments an increased opportunity to ensure that the wishes
of the people expressed through the Comprehensive Coordination and
Management Plan (perhaps a shorter term would provide a better rallying cry)
can be enforced. Working together, governments at all levels, industry, and the
public can preserve and protect a resource that will provide benefits to all for
many years to come. The time is now.
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INTERVIEWS

Adle, Ken. Wetlands Specialist. OPPE, EPA. December 4, 1991.

Airey, Rick. Staff Engineer, Water Rights Team, Texas Water Commission.
Austin, Texas. April 9, 1992.

Avriett, Glenn. Texas Department of Agriculture. Chambers County. Telephone
interview. June 2, 1992.

Batey, Curt. Regulatory Manager for Section 10 and Section 404 permits and
former Wallisville Project Manager, Galveston District, Army Corps of
Engineers. March 5, 1992; March 12, 1992.

Battenfield, Teresa. Assistant Director. City of Houston Public Utilities
Department. Houston, Texas. Telephone interview. June 2, 1992.

Beckett, Dan E. Water Quality Division, Texas Water Commission. Austin,
Texas.
July 25, 1992.

Blut, Robin. Clean Houston. Houston, Texas. Telephone interview. May
21,1992.

Bookout, Lann. Water Rights Team, Texas Water Commission. Austin, Texas.
Telephone interview. April 29, 1992.

Bowen, Mark. Environmental Vice President, Houston Audubon Society.
Houston, Texas. April 19, 1992.

Britton, Barbara. Texas Water Commission. Austin, Texas. March 4, 1992.

Brock, David. Environmental Unit, Texas Water Development Board. Austin,
Texas. Telephone interview. March 10, 1992.

Browning, Richard. Trinity River Authority. Arlington, Texas. Telephone
interview. May 29, 1992.

Bruseth, Jim. Deputy State Historic Preservation Officer, Texas Historical
Commission. Austin, Texas. March 20, 1992.

Burch, Bill. Office of Pollution Prevention and Toxics. EPA. Telephone
interview. June 4, 1992.

Calnan, Thomas R. Biologist. Coastal Division, General Land Office. Austin,
Texas. Telephone interview. October 5, 1992.

Carr, Claudette. Coastal Division, Texas General Land Office. Austin, Texas.
March 24 and April 9, 1992.
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Cartwright, Janice. Water Development Board. Telephone interview. Austin,
Texas. May 27,1992.

Caudel, Claire. Buffalo Bayou Coalition. Houston, Texas. Telephone interview.
May 21,1992.

Cavanaugh, Jim. Brazoria County Health Department. Angleton, Texas.
Telephone interview. April 19, 1992.

Collins, Linda. Inspector. FDA. March 9, 1992

Criswell, Mike. Assistant Head of Wastewater Treatment Plant. Texas City,
Texas. Telephone interview. April 24, 1992.

Daniel, Mark. U.S. Agricultural Stabilization and Conservation Service. Austin,
Texas. March 10, 1992.

Davenport, Sally. Director, Coastal Division, Texas General Land Office. Austin,
Texas. June 4, 1992.

Dean, Kathy. Texas State Soil and Water Conservation Board. Temple, Texas.
Telephone interview. May 21, 1992.

Deberry, Jim. Houston Galveston Coastal Subsidence District. Houston, Texas.
Telephone interview. May 28,1992.

Denton, Mark. Texas Antiquities Committee. Austin, Texas. March 18, 1992.

Drake, Ken. Chief Plant Operator. Alvin, Texas. Telephone interview. April 24,
1992.

Eanes, Charles. Watershed Management Division, Texas Water Commission.
March 24 and 31,1992.

Elliot, Paul. Deputy Division Chief, Environmental Protection, Attorney
General's Office. Austin, Texas. Telephone interview. April 12, 1992.

Ellis, Greg. Houston Galveston Coastal Subsidence District. Houston, Texas.
Telephone interview. May 13,1992.

Escamilla, Anadelia. Office of Pipeline Safety. Texas Railroad Commission.
Austin, Texas. Telephone interview. April 16, 1992.

Evans, R. A. "Hos". Water Quality Standards and Evaluation Section, Texas
Water Commission. Austin, Texas. February 27, 1992.

Feith, Ed. Environmental Manager. Houston Power and Light. Austin, Texas.
September 23,1992.
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Fogherty, Gary. Pollution Control Division, Galveston County Health
Department. Galveston, Texas. Telephone interview. May 27,1992.

Fontentot, Patricia. Texas Water Commission. Austin, Texas. February 11,
1992.

Gamble, Jay. Wetlands Protection Section, Federal Activities Branch, EPA.
Dallas, Texas. March 16,1992.

Ganze, Charles. Manager of Industrial Operations GCDWA. Houston, Texas.
Telephone interviews. March 24 and April 27, 1992.

Garza, Jesus. Executive Director, Texas Water Commission. Austin, Texas.
May 13,1992.

Gillian, George. District 7, Texas Water Commission. Houston, Texas.
Telephone interview. May 27, 1992.

Green, Albert. 1992A. Acting Branch Chief, Aquatic Studies Branch, Texas
Parks and Wildlife Department. Austin, Texas. February 25, 1992.
Telephone interview on April 23, 1992.

Green, George. Texas Water Development Board. Austin, Texas. Telephone
interview. April 29, 1992.

Greene, Tom, Captain. Marine Safety Office, Galveston Coast Guard. Galveston,
Texas. April 6, 1992.

Grimes, Jim. Chairman, Galveston County Beach and Shore Preservation
Committee and Mayor of Morgan's Point. Galveston, Texas. February 21.
Telephone interview on April 2, 1992.

Goff, Joe. Game Warden, Texas Parks and Wildlife Department. Austin, Texas.
February 20,1992.

Grossman, Guy. Texas Railroad Commission. Houston, Texas. March 5, 1992.

Hall, John. Chairman, Texas Water Commission. Austin, Texas. May 19, 1992.

Hamiean, Kaz. Utilities Superintendent. Friendswood, Texas. Telephone
interview. April 24, 1992.

Hammerschmidt, Paul. Fisheries and Wildlife Division, Texas Parks and
Wildlife Department. Palacios, Texas. Telephone interview May 26, 1992.

Hankla, Dave. Field Supervisor, Fish and Wildlife Enhancement, U.S. Fish and
Wildlife Service. Clear Lake, Texas. March 6, 1992.
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Hauch, Rob. Operations and Maintenance Branch, U.S. Army Corps of
Engineers. Galveston, Texas. March 5, 1992.

Haynes, Richard. Wastewater Treatment. Pasadena, Texas. Telephone
Interview. April 24, 1992.

Herrin, Louis. Texas Water Commission. Austin, Texas. February 27, 1992.

Hill, Karen. Assistant Attorney General. Texas Office of Attorney General.
Austin, Texas. February 25, 1992.

Hillman, Clifford. President, Hillman Shrimp & Oyster Company. League City,
Texas. Telephone interview. February 20,1992.

Hoelscher, Cliff. Professor and Extension Specialist. Entomology Department,
Texas A&M University. College Station, Texas. Telephone interview. October
29,1992.

Holloway, Randy. Interim Program Leader and Pesticide Impact Assessment
Specialist, Agricultural Chemical Division, Texas Agricultural Extension
Program. Bryan, Texas. Telephone interview. May 19, 1992.

Hultz, Tom. Former PISCES President. League City, Texas. Telephone
interview. June 3,1992.

Jackson, William. NOAA. Galveston, Texas. April 6, 1992.

James, Jerry. Wastewater Treatment. Baytown, Texas. Telephone interview.
April 24,1992.

Johnson, Lemarcus. Director for Pesticide Regulation, Texas Department of
Agriculture. Austin, Texas. Telephone interview. May 6, 1992.

Kachtick, Jim. Director, Environmental Affairs, OxyChem Corporation, Austin,
Texas, September 23,1992.

Kenmotsu, Nancy. Texas Historical Commission. Austin, Texas. March 24,
1992.

Kerber, Bill. Police Chief, Seabrook Police Department. Telephone interview.
May 4,1992.

King, B.D., III. Fish and Wildlife Enhancement, U.S. Fish and Wildlife Service.
Clear Lake, Texas. March 6, 1992.

Kirchner, Bill. Wetlands Protection Section, Federal Activities Branch, U.S.
Environmental Protection Agency. Dallas, Texas. March 24, 1992.
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Langston Carol. Wetlands Protection Section, Federal Activities Branch, U.S.
Environmental Protection Agency. Dallas, Texas. April 7, 1992.

Laughlin, Forrest, Lt. Game Warden, Texas Parks and Wildlife Department.
Austin, Texas. February 20, 1992.

Lightsey, Dudley. General Land Office. March 19, 1992.

Loeffler, Cindy. Freshwater Inflow Coordinator, Texas Parks and Wildlife
Department. Austin, Texas. February 25 and April 16, 1992.

MacRae, Rollin. Program Coordinator, Wetland Resources Program, Texas
Parks and Wildlife Department. Austin, Texas. March 26 and May 14, 1992.

Maddox, Charles. Bureau of Environmental Health, Texas Department of
Health. Austin, Texas. Telephone interview. May 27, 1992.

Martinez, Robert. Staff Attorney, Office of Legal Services and Compliance, Texas
Water Commission. Austin, Texas. Telephone interview. April 15, 1992.

Masterson, Carl. Houston-Galveston Area Council. Houston, Texas. Telephone
interview. June 4,1992.

McKinna, Tim. Deputy Commissioner, Office of Oil Spill Prevention and
Response, General Land Office. Austin, Texas. April 15 and May 4, 1992.

McLeod, Kevin. Legal Division, Texas Water Commission. Austin, Texas.
Telephone interview. May 26,1992.

Medina, Rick. Chief, Environmental Resources Branch, U.S. Army Corps of
Engineers. Galveston, Texas. March 5, 1992.

Molten, Dan. Texas Parks and Wildlife Department. Austin, Texas. May 14,
1992.

Moore, Bill. Manager of General Utilities, San Jacinto River Authority. The
Woodlands, Texas. Telephone interview. June 4, 1992.

Moore, Don. Branch Chief, Habitat Conservation Division, National Marine
Fisheries Service. Galveston, Texas. March 6, 1992.

Moulton, Bruce. Environmental Systems Director, Texas Water Commission.
Austin, Texas. March 24, 1992.

Nuckles, Tom. Legal Division, General Land Office. Austin, Texas. June 8,
1992.
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Palacios, Nick. Planning Study Manager, Bureau of Reclamation, U.S.
Department of the Interior. Austin, Texas. Telephone interview. March 3,
1992.

Petkoff, Roger. Project Ecologist, Wetland Resources Program, Texas Parks and
Wildlife Department. Austin, Texas. March 26, 1992.

Petty, Bill. Solid Waste Disposal, City of Houston. Houston, Texas. Telephone
interview. April 23, 1992.

Pitts, Don. Texas Parks and Wildlife Department. Austin, Texas. Telephone
interview. April 29, 1992.

Pollock, Greg. Associate Deputy. Oil Spills Division, General Land Office.
Austin, Texas. Telephone interview. April 3, 1992.

Powell, Gary. Environmental Systems Section, Texas Water Development Board.
Austin, Texas. Telephone interview. April 16, 1992.

Ray, Sammy. Professor, Texas A&M University. College Station, Texas. March
9,1992. '

Rice, Norman. Interim Supervisor, Division of Shellfish Sanitation and Control,
Texas Department of Health. LaMarque, Texas. February 21, 1992.

Ritter, Christine. Coastal Division, Texas General Land Office. Austin, Texas.
April 9, 1992.

Roach, Will. Ecological Services Field Office, U.S. Fish and Wildlife Service.
Houston, Texas. Telephone interview. October 28, 1992.

Roberts, Leland. Resource Protection Division. Texas Parks and Wildlife
Department. Austin, Texas. Telephone interview. May 29, 1992.

Robertson, Jim, Capt. Texas Parks and Wildlife Department. Austin, Texas.
Telephone interview. March 9, 1992.

Robinson, Lance. Texas Parks and Wildlife Department. Seabrook, Texas.
Telephone interview. December 8, 1992.

Roe, Ed. Director, Clean Channel. Houston, Texas. Telephone interview. May 5,
1992.

Roland, Tom. Stormwater Division, City of Houston. Houston, Texas. Telephone
interview. May, 6, 1992.

Rose, Gary. Director of Utilities. La Marque, Texas. Telephone interview. April
27,1992.
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Sahes, Mary. Texas Water Commission. Austin, Texas. February 28, 1992.

Salveson, John, Lt. Comdr. Marine Safety Office, Galveston Coast Guard.
Galveston, Texas. April 6,1992.

Scherz, Dorr. Texas Railroad Commission. Houston, Texas. March 4, 1992.

Sears, Beth. Texas Water Commission. Houston, Texas. Telephone interview.
May 27,1992.

Sears, Norm. Wetlands Protection Section, Federal Activities Branch, U.S.
Environmental Protection Agency. Dallas, Texas. March 16, 1992.

Shead, Linda. Executive Director, Galveston Bay Foundation. Houston, Texas.
Telephone interview. April 9,1992.

Shoemaker, Debra. Wastewater Treatment Plant. Angleton, Texas. Telephone
interview. April 24,1992.

Sikolsky, Kerri Ann. Water Rights Division. Texas Water Commission. Austin,
Texas. Telephone interview. November 16,1992.

Slaughter, Marsha. Assistant Director, Planning Division, Public Utilities
Department, City of Houston. Houston, Texas. March 11, 1992.

Sloat, Greg. Habitat Conservation Division, National Marine Fisheries Service.
Galveston, Texas. March 6,1992.

Smith, Bruce. Coastal Division, Texas General Land Office. Austin, Texas. April
9,1992.

Spain, Bob. Resource Protection, Texas Parks and Wildlife Department. Austin,
Texas. Telephone interview. April 23, 1992.

Stanley, C.L. Advisory Committee, Texas Parks and Wildlife Department.
Galveston, Texas. April 11, 1992.

Stone, Gary. Public Works Department. Galveston, Texas. Telephone interview.
April 24,1992.

Sullivan, Linda. Upper Coast Field Office, Texas General Land Office. LaPorte,
Texas. April 10,1992.

Taylor, Wendell. Texas Railroad Commission. Austin, Texas. Telephone
interview. May 26,1992.

Texas Water Commission. Austin, Texas. Interviews with a selected list of
employees. February and March 1992.
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Thompson, Richard. Director, Division of Shellfish Sanitation Control, Texas
Department of Health. Austin, Texas. November 18, 1991 and February 11,
1992.

Tilton, David. Fish and Wildlife Biologist. Division of Habitat Conservation, U.S.
Fish and Wildlife Service. Arlington, Virginia. Telephone interview. October
5,1992.

Varsaci, Ron. Shellfish Sanitation Branch, Federal Drug Administration.
Washington, D.C. March 9, 1992.

Vahorra, Firoj. Texas Water Commission. Austin, Texas. February 5, 1992.

Ward, John. District 7, Texas Water Commission. Houston, Texas. March 5,
1992.

Wash, Freda. Wetlands Protection Section, Federal Activities Branch, U.S.
Environmental Protection Agency, March 18 and 19, 1992.

Wastewater Treatment Facility Managers. Lyndon B. Johnson School of Public
Affairs. Austin, Texas. Telephone interviews. February 24, 1992.

Wiles, Kirk. Division of Shellfish Sanitation and Control, Texas Department of
Human Health. Austin, Texas. February 28, 1992.

Williams, Julious. Manager for Field Operations of Inspections, Surveys, and
Mapping Division, U.S. Corps of Engineers. Galveston, Texas. Telephone
interview. May 27, 1992.

Wood, Cynthia. U.S. Corps of Engineers. Galveston, Texas. Telephone
interview. October 4,1992.

Worst, Nancy. Office of Pollution Prevention, Texas Water Commission. Austin,
Texas. Telephone interview. June 4, 1992.
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