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Foreword

esource management in the final decade of the 20th
century is fundamentally different than in decades
ast. It islessabout resource managers applying their

technical knowledge through mandated regulations and
enforcement, and more about local communities broadening their
own knowledge base. In the process, loca communities are
hel ped to become true stewards of their own resources. Itis
more about tackling problems such as pervasive habitat l0ss,
diffuse sources of pollution (called nonpoint source pollution),
and changes to freshwater inflow, through a coordinated regional
approach. These types of problems are complex and interrel ated,
and involve not only the bays, but also the creeks, rivers, and
entire watersheds that drain into our estuaries. Asaresult,
“sustainable development” becomes key to pursuing economic
growth compatible with maintaining the natural environment.

With the advent of the National Estuary Program (NEP),
Congress gave recognition to the fact that nonpoint sources of
pollution and the cumul ative impacts associated with
development must be managed if we are to enjoy the benefits
that result from maintaining high coastal water quality. It was
recognized that those residents whose livelihood and leisure are
dependent on the health of coastal waters represent our best
hope as stewards of these resources. Congress thus established the NEP as a stakeholder
participation process. A principal mission of the NEPisto involve local residents at all
stages in the development and implementation of aregional plan to protect, restore, or
enhance the quality of water, sediments, and living resources.

Because of the increasing values, devel opment
pressures, and environmental impacts to the
Coastal Bend Bays and the need to maintain a
healthy economy, area citizens initiated adrive in
early 1992 to nominate the bay system for
inclusion in the NEP (Texas Water Commission,
1992). Subsequently, the bay system was
designated “an estuary of national significance,”
and the Corpus Christi Bay Nationa Estuary
Program (CCBNEP) was established. Over a
four year period, the CCBNEP used a community-
based, consensus-building approach to identify the
problems facing our bays and estuaries, and to
develop this long-term comprehensive
conservation and management plan, called the
Coastal Bend Bays Plan (Bays Plan).

Participants at Bay Summit meeting.
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Local representatives of industry, commercia shrimping, agriculture, ranching,

recrestional activities, environmental organizations, municipal and county Coastal Bend Bays
governments, scientists, and federal and state resource managers, interacting Priority Issues
through a Management Conference, have al been volunteersin this effort.

To date, these volunteers have invested more than 35,000 hours in the design, Altered Freshwater
review, and discussion of more than 30 technical studies and early-action projects Inflows into Bays
leading up to this Plan. and Estuaries

Condition of

The Bays Plan is designed to complement and coordinate existing resource Living Resources

management programs and plans. The CCBNEP is now restructuring and preparing
to implement the Plan under the auspices of the Coastal Bend Bays and Estuaries Loss of Wetlands and
Program (CBBEP). Consensus has emerged on a set of guiding principles for the Estuarine Habitats
CBBEP. For example, the CBBEP will not have regulatory or taxing authority, will Degradation of
not have aforma permit review role, and will not affect private property rights nor Water Quality
supersede existing locad, state, and federal authority in any way. Rather, the
Program will help focus limited technical and financial resourcesin agoa-directed AW R=SHIETIRIE
manner to effect resource management at the regional scale, Circulation
o o Bay Debris

Early on, Program participants worked hard to develop a common vision for the
Coastal Bend Bays that could be agreed upon by dl. That Vision Statement and a Public Health Issues
set of Operating Principles (see page 5) continue to serve as areminder of the
interdependent roles of the economy and the environment, and thus the ultimate goal
to attain a sustainable balance between the needs of the environment and those of the human
community.

The Program’s analysis of the existing bay management structure
shows that the Priority Issues are, by-and-large, aready covered under one
or another agency’s authority or mission. Missing, however, has been a
full understanding of the ‘big picture’ with respect to the interactive
elements of the complex ecosystems that comprise the three estuaries of
the Coastal Bend. That big picture is beginning to emerge, but it is clear
that there are many data gaps that prevent our completing the picture any
time soon. Whileit isthe intent of the Bays Plan to identify and
coordinate efforts and resources to close those data gapsin a prioritized
manner, the truth is that we will never have 100 percent complete
information. Regardless, today’s policy-makers, resource managers, and
local governments must effectively manage natural resources based on the
best data and science available.

Equally important, however, are answers to these types of questions:
What are our management goals and objectives? Have we taken into
account the needs or desires of all user groups? |Isthere a gap between
these management goas and the genera public’s understanding of them
that will impede progress toward effective resource management?




Answers to these questions require public involvement and the forging of consensus
around previously unasked questions. Like policy-making of any type, resource
management policy, to be successful, must be a public process and open to participation by
all interested stakeholders. That foundation has been laid with the completion of thisinitial
Bays Plan, which must be seen as a sarting point for further discussion and revision.

Creating efficiencies in the way today’s public dollars are spent on resource management
is a the heart of the Bays Plan goals. For example, efficienciesin future monitoring and
research will be realized as the goal-directed, regiona framework of the Plan is utilized by
implementing partners to focus their own future work plans. Moreover, asthe Plan is
endorsed by regiona partners, state and federal agencies should be willing to invest more of
their own limited resources in the region, knowing that the actions of the Bays Plan have
been developed with a sound, technical basis and are supported by broad-based consensus.
This aspect of implementation, leveraging loca dollars with state, federal, and private
foundation dollars, should bring new opportunities to minimize the cost of remedia
measures in the long-term.

The draft Bays Plan was reviewed at four Town Hall meetings during February and
March 1998, with participation by 130 people. Over 185 comments were received and these
comments were individually reviewed and considered in the revision to the Bays Plan.
Implementation of the Plan will provide a continued forum for interested stakeholders, and
an opportunity for conflict resolution and consensus-building among user groups.

The bottom line is that now, for the first time, the Coastal Bend has before it aregional
framework for action. Not a blueprint, the Bays Plan is smply the basis for both action
today and a continuing dialogue regarding an incremental approach to achieve regiona
resource management goals. The ‘structured flexibility’ of the Plan sets the stage for a bright
future for this bay system, one that will find balance in its multiple human uses, regional
socia development, successful long-term environmental management, and sustainable
economic growth.
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Our Vision and Operating Principles

s the stewards of the bays and estuaries, we acknowledge that our values and
actions must reflect our interdependence with the bay. We envision a Coastal
Bend which supports a high qudity of life for its inhabitants and a thriving bay

system which is sustained throughout all generations. We hold ourselves responsible for the
management of our precious resource, the bay system.

Our guiding principles:

L]
L]

L]
L]
L]

Promote healthy and diverse economic, social, and ecological systems.

Facilitate enlightened public action through education and dialogue with
all interested parties.

Maintain a balance of people and nature.
Achieve equity among competing uses.

Seek and implement sustainable solutions.

To achieve this vision, we promise to work cooperatively with all interests to forge

lasting relationships, based on mutual respect, which provide for the needs of all inhabitants
of the Coastal Bend.

Corpus Christi Bay National Estuary Program Management Conference

Management Conference Operating Principles:

]

O O

August

Incorporate into the comprehensive plan a balanced consideration of the
interdependence of natural processes and human uses operating within upper
watersheds, bays and estuaries, and the Gulf of Mexico.

Obtain sound data from an adequately funded regional monitoring and applied
research program.

Maintain clean water and sediment, and the diversity of native living resources
and habitat.

Maintain essential freshwater inflows to the estuaries.

Provide safe waters for swimming, clean beaches for recreation, and sustainable
supplies of safe seafood for residents and visitors.

Preserve open space, with free and easy public access to meet the needs of a
growing population.

Manage the bay system so that it can survive catastrophic events and adapt to
changing conditions.

1998 . . . . . . . . . . . . . . . . . . .5




Introduction to the Coastal Bend Bays
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The enormous physical and geological forces that
sculpt their shores define coastal regions. Wind and
waves, the flow of freshwater from the land,
evaporation, and the ebb and flow of tides place these areas at
the center of ahuge energy transfer. The result is tremendous
biological productivity.

Estuaries are the cylinders of this massive engine and the
transition zone between fresh and salt water. They are among
the most dynamic and robust of nature's ecosystems. With a
continual supply of sediments and nutrients, and a salinity
gradient to which only certain organisms have adapted,
estuaries provide both sustenance and refuge from predators.

Along the Texas coast are seven mgjor estuaries.
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Together, these 2,100 square miles of sheltered water
exhibit aremarkable diversity in geography, resources,
climate, and industry. Waters and lands adjacent to this
coast are richly endowed with petroleum reserves,
agricultura land, wildlife, fisheries resources,
recreationa opportunity, and expansive, open landsin
proximity to major population centers. One-third of the
state's population and one-third of its economic
resources are concentrated along this narrow width of
land, which comprises only six percent of the total area
of the state (Brown, et al., 1976).

of

The Coastal Bend is blessed with three of the seven
Texas estuaries — the Aransas, Corpus Christi, and upper Laguna
Madre estuaries. Broad belts of mostly flat coastal prairies,
chaparral pastureland, and farmlands adjacent to expansive bays
characterize this transition zone between the mid- and lower-coast.
A nearly unbroken string of barrier idands provides definition to
the bays, estuaries, and one of only three hypersaline lagoonsin
the world.

The Bays Plan focuses on the CBEP ‘ project area, which
includes al of the open water, submerged habitat, emergent
wetland, and upland environments of the 12-county area known as
the Coastal Bend (see page 7).  The 12 counties — Refugio,
Aransas, San Patricio, Nueces, Kleberg, Kenedy, Bee, Live Oak,
McMullen, Jim Wells, Duval, and Brooks — comprise more than
11,500 square miles and are home to over 550,000 residents.

The term ‘bay system’ refers specifically to all marine and estuarine waters (saline and

-Coastal Bend Bays Plan



brackish waters) behind the Gulf surf line from the eastern edge of Mesguite Bay
(in San Antonio Bay) to the ‘land cut’ south of Baffin Bay in the upper Laguna Madre.

This delinegtion of the bay system’s boundaries is based on the knowledge that these aress:
] are physically linked,
] share a common connection with the Gulf of Mexico, and
] support living resources that are affected by human activitiesin all 12 counties.

Bay 1
N 2
‘ﬂn.vux- g
regol Bay /

CorpusChristi
Bay

Baffin Bgg

Scale in Miles

s —— |
25 0 25 50

Legend
[ 1 SanAntonio - Nueces Coastal Basin

[ ] Nueces River Basin
[ ] Nueces - Rio Grande Coastal Basin

CBBEP Project Area
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An Estuary of National Significance

Why Is the Coastal Bend Bay System Important?
The Coastal Bend bay system is one of only 28 estuaries around the Nation that
have been designated as “ Estuaries of National Significance.” The bay system
was S0 designated because of its many benefits to both Texas and the Nation.
Few components of the regional economy are
completely detached from the bay system.

[] The presence of a deepwater port is of strategic
economic importance. Corpus Christi Bay is gateway
to the nation’s sixth largest port and the third largest
refinery and petrochemical complex. Coastal Bend
refineries have the combined capacity to process
more than 700,000 barrels per day of crude ail,
accounting for approximately 13 percent of Texas
production and 5 percent of the U.S. totd. In
addition to petroleum refining, there are many
industries or activities that use the bays for navigation
or transportation. 1n 1995, these activities generated
over $2.4 billion in total output, another $1 billion in
value-added* for the region, and nearly 18,800 high-
paying local jobs (Jones, et al., 1997).

[] Bay and Gulf commercid fisheries (shrimp and
finfish combined) directly benefit from a productive
bay system, and together generate $45 miillion in total
output (sales) plus another $31.5 million in value-
added to the region (Jones, et al., 1997).

(1 Fishing for fun, tourism, and other recrestional
activities are big business. Over 30 percent of the
state’s saltwater fishing occurs in the region, where
anglers spend millions of dollars each year on food,
lodging, transportation, and fishing equipment.
Meanwhile, nearly five million people visit these
shores each year, with ecotourism becoming an
increasingly important component of the travel
industry (State Task Force on Texas Nature Tourism, 1996).

(1 In 1995, tourism and related industries provided $470 million in output (sales),
$286 million in value-added for the region, and generated more than 10,800 local jobs
(Jones, et al., 1997).

* Value-added refers to the value of all goods and services produced, and is analogous to

Gross Domestic Product as reported at the national level. Hence, value-added within a region
may be referred to as Gross Regional Product.

8 - -+« .+ .+ .+ . . . . .Coastal Bend Bays Plan



[] More than 490 species of birds and
234 species of fish attest to the region’s
enormous hiological diversity. The region
is one of the premier bird watching spots
in the world (Chaney, et al., 1996).
Several mgjor habitat types underlie this
display of wedlth, but seagrass meadows
are of specid significance and centra to
the high productivity of these estuaries.
The Coastal Bend harbors 40 percent of
the state’s total seagrass acreage (Pulich,
et al., 1997).

[] Thirty-five state listed endangered or
threatened species inhabit or use the
12-county area. Of these 35, 20 are al'so
federaly listed. Nineteen of the state
listed species utilize estuaries, including
the whooping crane; Arctic and American peregrine falcons; piping and snowy plovers;
brown pelicans; Eskimo curlew; reddish egrets; opossum pipefish; and Kemp's Ridley,
green, hawkshill, leatherback, and loggerhead seaturtles (Tunnell, et al., 1996).

[ Agriculture has aways been an important part of the Coastal Bend
economy despite the highly variable rainfall. Agricultural land is managed as
rangeland. This rangeland is used for a variety of purposes, including

livestock production, wildlife habitat, and recreation. Rangeland watersheds Altogether, in

are amajor source of freshwater inflows for the area’s bays and estuaries. 1995, bay related

Row crops include cotton, grain sorghum, and corn. Agriculture accounted economic

for $448 million in value-added to the region in 1995 (Jones, et al., 1997). activities in the

. . o Coastal Bend

Altogether, in 1995, bay related economic activities in the Coastal Bend provided over
provided over $4.1 hillion in output (sales) to the regional economy, $2.3 billion in $4.1 billion in
va ue-added, and generated more than 53,000 jobs for local residents output (sales) to
(approximately one-third of al jobsin the region) (Jones, et al., 1997). the regional

economy,

The increasing population and expanding residential, commercial, and $2.3 billion in
industrial developments will be a significant stress on the bay system. value-added,
The region’s population was nearly 550,000 in 1995, with projections of nearly and generated
1 million people by 2050. More than 50,000 new single family homes are e e
projected to be built in the metropolitan area in the next 30 years. By 2050, 53,000 jobs for

water demand for residential and business uses is expected to increase by about local residents.
50 percent, while industrial water use is projected to double. Proper planning now
is essential to sustain the balance between the needs of the environment and those
of the human community.




Action Plans

The CCBNEP identified a need for action in six mgjor areas:

[] Human uses, including Bay Tourism and Recreation, Bay Debris, Public Health,
and Shoreline Management

[] Maritime Commerce and Dredging

[] Habitat and Living Resources

[] Water and Sediment Quality, including Nonpoint Source Runoff

[ Freshwater Resources, and

[1 Public Education and Outreach.

Fifty specific actions have been developed to address these issues. The god's, objectives,
and actions for each Action Plan are listed in Appendix A. For amore detailed description
of each action, please refer to the |mplementation Strategy for the Coastal Bend Bays Plan
(CBBEP-2, August 1998), which is available from the Coastal Bend Bays
and Estuaries Program Office.

The Action Plans were initialy developed at a January 1996
workshop. They have been subsequently refined and further developed
through the cumulative efforts of more than 325 individuals representing
over 100 organizations within the Management Conference.

Management Conference members are listed in Appendix B. The actions
reflect a consensus of the Management Conference that they are:
justified, based on sound science; technically and economically feasible;
a benefit to the environment; and politically acceptable with wide
community support.

Each of the issue areas, including gods, key technical findings, and
actionsis described in the sections that follow.

Dinah Bowman
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[ Action Plans: Human Uses

and recreational opportunities in a way that enhance
atural resources of the bay.

astal Bend to ensure minimal impact to people, aquatic

2d with contact recreation and seafood consumption.

sources from development or activities occurring within t

The Coastal Bend bays and T e
estuaries contain a wealth of resources
for people to enjoy and appreciate. BEE
Indeed, these resourcesarecentral to. - |~

the quality of life for many who live or -\
come to recreate here. But our use of
these waters — what we put into them
and what we take from them — must
be monitored to ensure that the bay BN

system remains healthy and productive S e
(see map at right for issuesrelatingto 3 ~—
our use of the bay system).

SANPATRICIO (.
§ \,

Y

Principa goas of the Human Uses
Action Plans are to ensure that people
continue to benefit from a safe, clean
bay system environment and to
promote stewardship of bay system L
resources. To do this, it isimportant to
inform the citizens of this community She sl
and our millions of visitors with a S &P
consistent message about how to enjoy
the resources without degrading them. St
All who use the bays and estuaries have ‘
apersona responsibility to maintain
their beauty and values.

It is aso important to plan for the
ever-increasing number of people who CENEDY g
visit the region to enjoy its natural hervetSout o
resources. Well-planned and well-
managed access areas will do much to curtail resource damage while providing enough
parks and facilities for the growing numbers of users.

Shrimpers, Beach
Activity, Fishing, Boating
& Personal Water Craft
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Ensuring that the waters are safe to swim in and that the fish, crabs, and shrimp are safe
to eat are important goals. Equally, an efficient method of communication to the publicis
needed in case problems do arise.

Enhancing the Economy while Protecting Resources
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urail resources of the Coastal Bend Bays provide for many recreational activities including
vihdsurfing, birdwatching, waterfowl hunting, camping, jet skiing, kayaking, canoeing,

ing, sailing, power boating, shelling, beach combing, walking, and running. These
ivities result in tremendous economic benefits. Even using conservative estimates of
port-boat fishing, bird watching, and windsurfing contribute more than $90 million
economy. The majority of these benefits are from sport-boat fishing (Wellman and

economic impact from tourism and related businesses, including leisure and business
r $950 million and 21,358 jobs. This represents nearly 1/3 of the total of bay-related

1997).

astal Bend Bays recreational fishery contributed about 28 percent of the total catch from
ays between 1976 and 1991; however, the success rate (catch per unit effort) of individual
n appears to be declining (Tunnell, et al., 1996). Declines are due mainly to more stringent
andibag limits put in place during the 1976 to 1991 period.

The evertincreasing number of bay users has resulted in impacts to natural resources. There is
evidence that bay bottoms have been disturbed by recreational boating and other human-related
activities (Montagna, et al., 1998). For example, aerial photography of north Redfish Bay from 1975
and 1994 reveals a network of cuts through seagrass beds, suggesting that boat propellers have
contributed to: the loss of seagrass in this bay (Pulich, et al., 1997).

The bays and estuaries support an enormous segment of the local economy, supplying us
with recreation and dollars. To enhance the area’s attraction, the Program and the Regiona
Tourism Council will encourage and assist tourism organizations to adopt a ‘theme’ of
resource protection and stewardship in their promotions of the Coastal Bend. The Program
will work to improve existing public access sites and devel op the appropriate number of well-
managed sites in order to protect the coastal resources and
ensure their longevity for future bay users (see page 13 for
existing public access sites). Thiswill be donein
partnership with other agencies, including the Texas
Generd Land Office which is responsible for preparing a
Coastwide Shoreline Access Plan, and local governments
that issue beach access and dune protection permits.

Other actions will include working with state agencies
and the private sector to develop educationa campaigns for
specific user groups. Keeping the public informed is the
godl, so that individuals can assit, for example, in
preventing disturbance to birds during nesting season and

Hunting and fishing cabins located in Laguna Madre.

12 - -+ +« .« .+ .+ . . . .Coastal Bend Bays Plan




losses to seagrasses from propeller
scarring. Inthisregard, it isimportant
to ensure that visitorsto the area are
familiar with the location of seagrass
beds and other sensitive habitats.
Taking inventories and ng the
environmenta impacts of these and
other activitieswill lead to the
development of appropriate educational
materias for specific audiences.

The increasing number of water
craft using the bay system calsfor
additional attention to the kind and
amount of services available to support
thisuse. The Program will work with
the owners and operators of marinas to
develop plans and funding options to
make improvements to solid waste,
sanitary pump-out, or fueling facilities.
The Program will aso work to ensure
that commercia haul-out facilities
have applied the appropriate controls
to minimize the potentia for the
release of paint scrapings to receiving
waters. Likewise, the Program will
work with owners of floating cabins
(over-water cabins), land-based cabins,
and the responsible state agenciesto
devel op management guidelines that
are practica and meaningful for
the continued enjoyment of all
who use the bay system.

In addition to monitoring and
promoting better stewardship by
the bays many user groups, the
Program will work to enhance the
recregtiond fishery. By
developing aplan for a system of
well-placed and appropriately
designed artificia reefs or restored
natura reefs, recrestiond fishing
will be enhanced for the long-term.

August 1998
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Reducing Harmful Bay Debris

bvious throughout the Coastal Bend Bays, but the amounts and distribution have not
ied. Most data is related to Gulf beaches. There is also a lack of consistency in the
3§ used to collect data (Amos, et al., 1997).

debris in the project area have not been cataloged. (Amos, et al., 1997).

Bay debris poses public health risks and reduces the aesthetic appea of the bay system.
It can degrade habitats and ensnare aquatic and wildlife species. These impacts result in
costs: to the shrimper who tears his net by hanging up on debris; to the windsurfer who steps
on a broken bottle; to the tourism industry when hotel rooms are unfilled because potential
visitors would rather visit cleaner beaches; and to agencies and organizations who devote
thousands of hours to cleaning up the beaches along the bays.

The debrisin our bays comes from
many sources — runoff from land,
including the debris carried by storm
sewers and tributaries; debris discarded
or blown from vessels and offshore
operations; the trash that blows out of a
pick-up truck; the trash that beach goers
leave behind; and the debris that washes
and blows into the bays from festivals
held on the shoreline. Bay debrisisa
large, multi-faceted, solid waste
management problem.

Since prevention is generally more
cost-effective than clean-up, the
Program will work with local
governments to improve solid waste
management and to educate citizens on
ways they can assist to achieve our goal
of acleaner environment.

14
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Ensuring Public Health

Key Findings

[C1 While some diseases can be contracted from eating raw oysters, Vibrio infections aye:o

concern because these infections are potentially lethal. On average, there is only one infeftion ge
year in the project area and one death every 8 years. Vibrio bacteria occur naturally in Qay waters
and have no known relation to human uses or wastewater. There is a need for a better intlicator af

risk from Vibrios and other natural pathogens (Jensen and Su, 1996).

L] Water-related accidents (including injuries and fatalities) are a public health and safetyi coricern,
averaging almost 12 deaths per year in the project area. Two-thirds of the fatalities are from
recreational activities and one-third are from commercial operations. Reliable data aré not gvailadle
for water-related injuries, but these are much more common (Jensen and Su, 1996).

[C1 Within the bay system, Nueces and Copano Bays have the highest fish tissue concentrati
contaminants. However, the only documented public health threat is from the consumptic
from Nueces Bay due to zinc contamination. In addition to zinc, tissue levels of cadmlunil ¥
lead are all highest in Nueces Bay. Blue crabs from Redfish and Baffin Bays have elevated I
several metals (Ward and Armstrong, 1997).

While significant threats to public health from water contact or seafood consumption are
NOT found in the project area, shellfish closures and isolated cases of waterborne illness
have occurred. Fortunately, there are already severa county, state, and federal agencies
working to safeguard public health from bay-related maladies. Better public education on a
variety of health issues could avoid unnecessary problems and provide important, positive
information about the overall health of the bay system. Such assuranceis desired by
residents and visitors alike.

Regarding contact recreation (e.g., wading, svimming, windsurfing), While significant
professionals debate which type of water quality indicator(s) is most appropriateto [l IER e el8]e][1&
gauge water contact safety. A first action will facilitate consensus among health health from water
officias throughout the region regarding the most appropriate indicators, sampling contact or seafood
and analytical protocol, and risk tolerance level for contact recreation. Through consumption are NOT
such discussion and review of programs in use elsawhere, participants will decide found in the project
whether or not it will be feasible to move forward with a regional framework to area, shellfish
assess recreationa water quality. closures and isolated

cases of waterborne

Another action will focus on the consumption of fish and shellfish. Although illness have occurred.

the government tightly regulates commercia seafood harvesting, little is known
about the safety of consuming recreationally caught seafood. We need analyses of
fish and shellfish tissue to determine the presence and concentration of harmful substances,
such as polychlorinated biphenyls (PCBs), metals, and pesticides. The data will be submitted
to the Texas Department of Health for a risk assessment evaluation.

Because of the need for greater information sharing among health officials, athird action

cals for the establishment of a reporting and information retrieval system that will focus on
bay-related epidemiological and injury data.




Environment-friendly Shoreline Development

gtely 320 km (199 miles) of the Coastal Bend Bays shoreline are hardened or protected
$o!|d structures (concrete, wood, or metal), riprap, and piers, and 1,800 km (1,118 miles)
ine are natural (White, et al., 1998).

> ide the primary artificial hard substrate habitat in the region. The Aransas Pass
iesiexténd for 2.55 km (1.58 miles) (north jetty) and 1.89 km (1.17 miles) (south jetty).
—|§h-Péss‘.jettles are each 30 m (98 ft) wide and 261 m (856 ft) long. In contrast, providing
1atural hard's@bstrate are 16 km?* (3,954 acres) of serpulid reefs in the project area (Tunnell, et al.,
LQBE). Da 'has not been provided on the area for groins, breakwaters, and bulkheads.

[ | Wetland: réstoratlon enhancement, and creation projects should be incorporated in landscape-
le ) |rlg ffor long-term sustainability of the natural resources in the project area (Smith, et al.,
1997). >eivht|on and restoration of the remaining woody areas along waterways and bay

h V\ih!zre possible, should be incorporated into landscape-level planning as well.

Long-range comprehensive shoreline management is necessary for wise coastal
development. Projected development of the Padre and Mustang barrier idands cals for long-
range planning to ensure that the natural shore processes are maintained and cost-effective
drategies are in place to minimize coastal erosion and loss of life and property. Environmental
impacts from poorly planned shoreline development can result in unnecessary habitat 10ss,
reduced public access, atered bay circulation, and degraded water and sediment quality.

The Program will work with loca governments, landowners, and key resource
management agencies to develop ‘ Guidelines for Shoreline Management for Use by Local
Governments.” A mgjor player
in this action will be the Texas
Generd Land Office (TGLO),
the designated state lead agency
on coagtal erosion response.

The handbook will be consistent
with TGLO's Coastwide Erosion
Response Plan and include siting
criteriafor future development
that acknowledges the dynamic
nature of bay and barrier idand
shorelines and sealeve rise.
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Guidelines will recognize private property owners' needs, as well as the planning,
zoning, and permitting authorities of local governments, while promoting a regional
approach to shoreline management. The Program will establish a Regional Shoreline
Advisory Council that will study ‘lessons learned’ from other areas of the country so that
avoidable mistakes will not be made here.

Wherever practical, the preservation of natural shoreline functions and features, at both
public and privately owned facilities, will be encouraged to take advantage of natura
defenses against wave and wind energy. Tax-paying citizens and users of the bay beaches,
aswell as private property owners along the shoreline, will benefit from the sound
development and use of coastal shore aress.
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Action Plans: Maritime Commerce and Dredging [

time traffic safety while reducing the rate of ma
rations, and marine pipelines.

Il dredging activities are planned and conducted
55i0f the operation, while minimizing ecological impe
ed material.

region’s economy. Every year, some 80,000 vessels of al types cross the

M aritime commerce is vital and will continue as the cornerstone of the

bays of the Coastal Bend (Jones, et al., 1996). The possibility of an accident
that could impact the marine environment must be minimized through practical and
cost-effective strategies.

Dredging is required to maintain the region’s navigation channels and help keep

maritime
commerce
flowing safely
(see map at right
for dredged
navigable
waterways).

A resolution is
needed to the
continuing
debate about
the best way to
manage dredging
and placement
of dredged
meaterial.

With proper
planning, it is
possible to
minimize
negative
environmental
impacts and
maximize
benefits to

the bays and
the regional
€conomy.
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Ensuring Safety for the Maritime Commerce Industry

Key Findings

1 Analysis of U.S. Army Corps of Engineers data on vessel traffic shows increasing trends fdr
freight transported (about 60 million tons in 1992), increasing numbers of vessel trips {about 8
trips from all types of vessels in 1993), and a decreasing average size of shipments (to about {1,800
tons per vessel trip) (Jones, et al., 1996).

©
S
(&)

1’ Qil and petrochemicals make up more than 90 percent of the cargo tonnage moved by ship and
barge on the waters of the Coastal Bend Bays. The number of oil and chemical spills has qe(:reased
since about 1990, primarily due to the enactment of the Oil Pollution Act of 1990 whi¢hiinaposec
new requirements for vessel construction, crew licensing, and financial responsibility for:danjages.
There are about 5.5 oil spills for every chemical spill in the area from the Colorado River;tc
Brownsville (Jones, et al., 1996).

] Ballast water may be the source of the largest volume of foreign organisms released:oh a
daily basis into American ecosystems. There is a concern that the invasive edible Brown Musse
(Perna perna) recently found in the project area could infest and partially sink navigation

thus affecting maritime safety (Tunnell, et al., 1996).

More than half of the economic activity in the region is linked to waterborne
commerce via the use of shipping or pipelines. Given the increase in vessdl size

and numbers over the years, and the widespread use of marine pipelines, thereis There have been
apotential for accidents. Accidents could impact the marine environment, relatively few
threaten human health and safety, and cause economic loss. vessel collisions
. . . . or major spills in
There have been relatively few vessdl collisions or major spillsin the bay the bay system.

system. The soft bottoms onshore and offshore are relatively forgiving to ships or
barges that run aground. Moreover, accidents have generally been concentrated
within the Corpus Christi Inner Harbor where it is relatively easy to contain a spill
and minimize damage to wildlife and the marine
environment. Nevertheless, accidents involving both ships
and pipelines have occurred, and incidents in recent years
have increased awareness that we must do everything
practical to minimize the potentia for additional accidents.

Operators of al waterborne craft including ships, barges,
towboats, harbor tugs, shrimp trawlers, passenger vessels,
supply boats, ferries, Navy ships, and recreationa vessels are
part of the mix that isinvolved in channel traffic safety.
Severd agencies areinvolved in maritime safety. The U.S.
Coast Guard Marine Safety Office located in Corpus Christi
isresponsible for enforcing vessel safety and operationa
rules along the entire South Texas coast. It isassigned
specific respongbility for ingpection of vessals, crewmembers, bridges, and dock operationsto
help avoid accidents and prevent pollution. It is aso assigned the task of maintaining
adequate aids to navigation and issuing safety-warning notices to mariners.




Members of the local harbor pilots association, tug operators, line handlers, the
Harbormaster, and even operators of the Tule Lake Lift Bridge play arole in preventing
accidents. The Coast Guard, the Port Authority, and the Pilots Association have historically
ensured that traffic safety in the ship channel isahigh priority. For instance, when tankers
above a certain size are underway, only one-way traffic is alowed in the channdl. The Port
of Corpus Christi Authority operates the Harbormaster’s Office round-the-clock to assist
mariners with traffic management.

Participants in devel oping the Bays Plan recognize that additional safety improvements
can be achieved. The actions call for the Pilots Association to provide continuing education
and training for its members. Another action calls for the pilots, the Port of Corpus Chrigti,
the Coast Guard, and others to collaborate on improvements to navigational ranges and the
ared's Vessdl Traffic System. In addition, the Plan calls for support of a Port of Corpus
Chrigti Authority initiative to create a‘ barge shelf’ that will significantly reduce the potential
for vessdl collision along that route.

#

The Coast Guard serves as the federal
on-scene coordinator responding to
petroleum or chemical spillsinto the marine
environment. The Texas Generd Land
Office has respongibility as the state oil spill
response coordinator and has been
instrumental to ensure that substantial
resources are pre-positioned to reduce spill
response times. Established in 1970 by the
Port Authority and local industries, the
Corpus Christi Area Oil Spill Control
Association was a pioneer in oil spill
response, active well before the advent of
specialty private cleanup contractors.

The association responds to accidentsin the
Inner Harbor with equipment and trained
personnel.

With respect to spill response, the Plan calls for continued refinement of the area’s ail
spill contingency plan, improved response technologies, and enhanced public awareness of
response plans and notification networks. There are, of course, many partners to these
actions, including the Texas Railroad Commission which has jurisdiction for certain spills of
240 barrels or less. The Texas General Land Office and the Coast Guard share the lead on
actions related to oil spill response. The Texas Natural Resource Conservation Commission
(TNRCC) isthe state chemical spill response coordinator. This responsibility is shared with
the Coast Guard. The Local Emergency Planning Committee works with TNRCC to
improve hazardous material spill response planning.
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Meanwhile, the Texas Railroad Commission will lead efforts to establish an interagency
forum to coordinate pipeline mapping and contingency planning. Information on marine
pipelines, such as ownership, condition, and content, is not readily available in a consolidated
source for use by response agencies. The Bays Plan will work to integrate pipeline
information sources, and develop a Geographic Information System that will facilitate
planning and response.

Finally, minimizing the potential for the introduction of non-native species through ship
ballast water will be the target of another set of actions.

Maximizing Benefits from Dredging

Key Findings

[ Dredging is an ongoing activity necessary to maintain navigable waterways in the
Bays. There are 284 km (176 miles) of transportation canals within the bays and estuari
project area (Tunnell, et al., 1996).

L1 There is a lack of consensus about the beneficial and adverse effects, both economi
ecological, of new dredging projects and maintenance dredging, and the handling an
of dredged material. Program studies have documented some impacts.

[1 The Redfish Bay area lost 795 ha (1,964 acres) of seagrass between 1958 and 1994,
attributed to dredged material deposition and channel impacts. An additional407:ha
(1,006 acres) were gained during the same time period for a net loss of 388 ha (958 acres).
These losses were primarily related to construction of the Gulf Intracoastal Waterway
through the Redfish Bay area and the resulting discharge of dredged material directly onto
seagrass beds (Pulich, et al., 1997).

[1 Marshes have been lost in the project area, although these are limited in extent and have
been offset by large gains due to localized sea level rise. Marshes have been converted to
agricultural and urban land or lost as a result of dredging, excavating, filling, draining, :and
leveeing (White, et al., 1998).

[1 Bay bottoms have been affected by human-related activities, including dredging and
commercial tug and barge operations (Montagna, et al., 1998).
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Until the 1970s, ailmost dl of the dredged material excavated in channel construction and
mai ntenance was placed in unconfined areas, generaly a short distance from the channel.
This created ‘ spoil’ idands (now referred to as dredged materia placement areas) and
covered large areas of shallow bay bottoms, creating either short-term or permanent
disruption of biological productivity in these areas. Such materia created much of the land
on the north side of the Inner Harbor and on the west end of Harbor Iland. Dozens of
islands created by dredged materia placement exist along the ship channel west of Port
Aransas, on the west side of La Quinta Channel, and along the Intracoastal Waterway,
especidly in the Laguna Madre.
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Despite losses of bay bottom habitat (largely due to the buria of seagrasses during
dredging), dredged material placement has produced notable environmental enhancements,
including the creation of nesting habitat on material placement idands. One such idand,
Pelican Idand, is the largest brown pelican nesting areain Texas.

During the 1970s, minimizing wetland losses became an important public policy goal.
The outcome was increased coordination between state and federal agencies regarding
dredged materia placement practices (i.e., levee-confined areas). Concern about the release
of potentially harmful contaminants

trapped in bottom silts in the Inner
Harbor was also a factor in the design of
material placement areas. However,
dredged materia must be tested using
nationally approved methods to ensure
sediment quality is adequate for

in-bay or Gulf placement. Not al
dredged materials must be confined;
for example, materia excavated during
channel maintenance across Corpus
Christi Bay and in the Gulf entrance
channdl is placed in designated open
water aress.

Dredge and fill activities not
specifically authorized by the United

Aerial view of hi States Congress cannot be conducted

without an approved federal permit under
Section 10 of the Rivers and Harbors Act and, in most cases, a permit under Section 404 of
the Clean Water Act. A permit is needed whether the job is a ship channel or a shalow
residentia canal planned by a single landowner. These and other permitting requirements
provide the current management framework for dredging. Project sponsors must apply to the
U.S. Army Corps of Engineers, which seeks review and comment from federal and state
natural resource agencies and the public. If it appears that a project will have significant
impacts, an environmental assessment or an environmental impact statement is required.
Each project is viewed individualy in this management system; however, ng the long-
term cumulative impacts of multiple and interrelated dredging projects has been difficullt.

One action of the Bays Plan calls for the creation of an interagency and public
stakeholder committee that will examine the *big picture’ for maintenance dredging and give
gpecid attention to the possible beneficia use of dredged material. This‘Beneficial Uses
Group’ will identify opportunities to increase the volume of clean dredged materid that is put
toward beneficia uses. Such uses might include habitat creation or renourishment with
suitable dredged material, or shore protection against erosive wave energy. The group will
work to identify potential funding sources to achieve these goals.
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The Port of Corpus Christi Authority is the local sponsor of the Corpus Christi Ship
Channd and the branch La Quinta Channel. The Program will support the Port, in
conjunction with the Corps of
Engineers and other stakeholders,
to achieve consensus on along-
term dredged materia
management plan that will make
use of sound dredging practices
and maximize the beneficial use
of dredged material.

Working in paralel fashion,
the Program will assist the Texas
Department of Transportation to
achieve consensus among
stakeholders on along-term
dredged material management
plan for the Gulf Intracoastal
Waterway (GIWW). Both the
Corpus Christi Ship Channel and
the GIWW are federa projects
authorized by Congress,
administered by the U.S. Army Corps of Engineers, and funded primarily through
federal appropriations. Loca sponsors of the dredging projects are responsible

for development of long-term plans to manage dredged material and provide The Program
upland sites for dredged material placement when practical. The Bays Plan will will support the Port,
assist to achieve consensus on the best overall plan for these and other future in conjunction
dredging projects. with the Corps of
Engineers and other
The largest private dredge and fill project in the region is the waterfront stakeholders, to
residential subdivision on North Padre Idand. More than 10 miles of canals have achieve consensus
aready been built and more are allowed under an existing permit. The Padre on a long-term
Idland Property Owners Association is responsible for maintenance dredging of dredged material
most of these canals. However, no areas for placement of maintenance dredging management plan
material have been designated or permitted. Residential subdivisionswith dredged B i e I g =)
canals are al'so located in Ingleside, Aransas Pass, Port Aransas, and Rockport. of sound dredging

practices and
maximize the
beneficial use of
dredged material.




Action Plans: Habitat and Living Resources[]

Bend bays and estuaries. These habitats and their populations of fauna and flora
comprise ecosystems that are unique to South Texas. Recognizing that high
quality, functiona habitat is the foundation for a healthy bay system, the Bays Plan adopts
an ‘ecosystems approach’ to evaluate and implement the various conservation and
management measures necessary to ensure long-term productivity of these resources.

Q diversity of tidally-influenced habitats is found within and adjacent to Coastal

The Program has worked to assess the status and trends of selected habitats and living
resources, and to evaluate strategies to ensure continued productivity for the three estuaries.

Although results indicate that the bay system isin moderate to good overal hedth, there
isaconsiderable lack of data with respect to many of the ecosystem components. Despite
thislack of certain data on the ecological functioning of parts of the estuarine system,
participants have identified severa actions that can and should be undertaken in order to
ensure long-term resource sustainability.

Ensuring a Diversity of Functional Habitat

Key! gnaiil

[1 Extensive changes in intertidal flats occurred between the 1950s and 1979, during which time
more than:10,000 ha (24,710 acres) were converted to other habitat classes. Almost 55 percent of the
thange was due to permanent inundation of the flats and their replacement by either open water or
seagrass:beds attributed to a rise in sea level. About 20 percent of the intertidal flats were converted
to.marshes, and another 20 percent were converted to uplands (White, et al., 1998).

[1 Marshes have been lost in the project area, although these are limited in extent and have been
offset by large gains. Among the notable losses were pothole wetlands on the coastal prairie and
on the barrier strandplain ridge, Live Oak Peninsula/Ridge. Palustrine marshes had their largest
gains on the barrier islands. Marshes have been converted to agricultural and urban land or lost as a
result of dredging, excavating, filling, draining, and leveeing (White, et al., 1998).

The Coastal Bend is comprised of eight mgjor tidally-influenced habitat types essential to
native living resources and a productive estuarine ecosystem. These habitats are coastal
marshes, wind tidal flats, seagrass meadows, open bays, oyster and serpulid worm reefs,
barrier idands, and freshwater marshes. Although losses have been incurred by every type of
habitat, offsetting gains have aso taken place in some cases. Wind tidd flats have suffered
the most significant losses, but habitat acreage is, in generd, fairly stable over the long-term.

The quality and functiondlity of habitat is, however, a different and perhaps more

important indicator of overal health and productivity. And while much additional monitoring
and assessment is needed to make accurate, quantifiable statements regarding habitat function,
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evidence suggests that certain habitat types are stressed and at risk.
Changes in circulation patterns from freshwater inflow dteration,
dredging and filling, shoreline dteration, and road construction have
altered the hydrology of some areas. In addition, point and nonpoint
source discharges can degrade habitat, as can activities associated with
seismic exploration for oil and gas. For example, past (point source)
brine discharges have degraded habitat at White's Point in Nueces Bay,
and nonpoint source pollution from some urban stormwater outfalls has
altered the chemistry of bay sediments and may have affected their
biologica communities (Carr, et al., In review).

The Bays Plan calls for efforts to identify habitat types that are most

at risk and to work with landowners and local and state governments on ways
to preserve sufficient, functional acreage of those habitats. Various tools can
be employed to attain this goal, including the use of conservation easements,
tax abatements, or land acquisition. Once set aside, habitat management plans

will be developed and implemented.

Habitat destruction, degradation, and fragmentation have been documented
by various Program studies. Factors contributing to the loss of habitatsinclude
conversion to other land uses, dredge and fill activities, natural erosion, atered
freshwater inflow, and degraded water quality. Declinesin living resource
populations are related to the loss, degradation, or fragmentation of essential
habitats, and, at times, over-exploitation. The development and implementation
of site-gpecific plans for habitat creation or restoration will be pursued, again
through cooperative efforts of landowners, loca governments, and resource
agencies with available technica and/or financia assistance. The following
species of concern have been identified that would potentialy benefit from the
restoration, enhancement, creation, or better management of habitats. whooping
cranes, neotropica migratory birds, colonia waterbirds including the brown
pelican and
snowy and
piping plovers,
shrimp, blue
crabs, larva

fish, and

August 1998

many others.

Seagrass in Texas

CBBEP
vi[o/ W Project
60% Area

Other
Texas Bays

Forty percent of the seagrass in Texas
is found within the CBBEP project area.

Coastal marsh grass provides
a habitat for many estuarine

organismes.

The largest nesting population

of the endangered brown pelican
in Texas can be found within

the CBBEP project area at Pelican
Island in Corpus Christi Bay.
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Survivability for Species of Concern

state listed species in 1994 documented 39 threatened or endangered species,

lize estuaries. The only natural population of the endangered Whooping Crane
arshes in the Aransas National Wildlife Refuge. Over 20 species of shorebirds have
n wind-tidal flats, including several endangered species. Causes for decline include
n or habitat degradation and loss (Tunnell, et al., 1996). (Note: At the time the

t to press, the number of state listed species was 35, )

project area is one of the richest fisheries resources in Texas. An average of 8.4 million

f )ieétr of finfish, shrimp, crab, and other aquatic species were harvested between 1972 and
eEI et al., 1996). Data suggest, however, some population declines in Atlantic croaker,
oqmider Gulf menhaden, white shrimp, and adult blue crab (Lacson and Lee, 1997).

are 494 known bird species inhabiting or migrating through the project area. This
dwe:rsny is attributed to the numerous food and habitat types, key geographical location
on, and multiple nesting areas. However, except for the brown pelican, nesting
Jdpulatlbr S bf colonial waterbirds have decreased. The U.S. Fish and Wildlife Service is concerned
ihout -two |ssu:es that impact neotropical migrant birds: 1) rapid habitat loss in other countries, and
) ithe ineed toipreserve wooded riparian corridors and coastal prairies along the Gulf coast (Tunnell,
etial., 1996).; |

[ T There is some evidence of an increasing trend in dolphin strandings, particularly the bottlenose
dalphin (Tunnell, et al., 1996).

[ 1 The benthic communities of Corpus Christi, Baffin, and Nueces Bays are characterized by low
diversity; dominance by pioneer species, and high variance of community and physical variables
(Montagna, et:al., 1998).

There are some cases where providing sufficient, high-quality habitat is not enough to
ensure the survivability of a species. Other impacts, such as over-harvesting, invasion by
non-native species, or decreased reproductive rates due to the persistence of a certain

chemical in the environment, can be equaly or
. More threstening to a given species. In such
cases, atargeted species recovery or
management plan is needed, and its actions
put into full implementation throughout the

species range.
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The Bays Plan cdlsfor avigilant and continuing look at such species of concern, and
the development and implementation of management plans as necessary. Thus, coordinated
with the habitat workgroup that will oversee essential habitat plans, stakeholders will address
species of concern and develop management plans for birds, aquatic species (including
marine mammals and reptiles), and plants on an as-needed basis. Coupled with this action,
stakeholders will work to improve the existing network of animal rescue and rehabilitation
programs, and secure stable funding and human resources to fulfill their missions.

Other potentia management actions address shrimping, harmful algal blooms, and non-
native species.

Collaborative Management of the Shrimp Fishery

Key Findings

1 Shrimp is currently the dominant catch in the project area (primarily Aransas and C
Bays), representing between 60 and 90 percent of the commercial harvest between 1988 and 1993
Bycatch as a result of shrimp trawling may comprise 1.5 to 7 times the weight of shrlnip caught in
these bays (Tunnell, et al., 1996).

L' Preliminary findings suggest that various designs of Bycatch Reduction Devices (BRDs) have
potential conservation benefits to bay ecosystems without undue loss of shrimp or commercial:
revenues (Fuls, et al., In review). Three BRDs are currently being evaluated for their potential to
reduce bycatch. R

] Bay bottoms have been affected by human-related activities, including shrimp trawling
(Montagna, et al., 1998).

Few intensively utilized fishery resources in the world exist without conflict among
competing users. The shrimp fishery in South Texas is no exception. Bay, bait, and Gulf
shrimpers al have their own ways of doing business and views on existing regulations.
Environmenta groups, recreational fishermen, and even the maritime transport industry aso
have something to say about how the present management regime could be improved.
Although the Texas Parks and Wildlife Department (TPWD) has worked very hard to stay
abreast of the ever-evolving dynamics of the fishery, the fact remains that few stakeholders
are satisfied with the present management system.

The Bays Plan will work to facilitate consensus among al stakeholders on aregional
approach to effectively manage bay and bait shrimping. To accomplish this, relevant
stakeholders will be invited to participate in a series of workshops and meetings, the goal of
which will be to develop aregional framework and recommendations for presentation to the
TPWD and existing state shrimp fishery advisory boards.
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There are many issues to be dealt with,
one of which is the question of how best to
minimize the incidental catch of non-shrimp
species while trawling. This ‘bycatch’, asit
is caled, can result in environmental and
economic losses of considerable dimension.
The Program has worked with TPWD and
members of the Texas Seafood Producers
Association to test alternative designs for an
effective Bycatch Reduction Device (BRD).
The Bays Plan calls for continued
assessment of the optimal BRD design and
its eventual voluntary use by bay shrimpers.

Other Management Issues and Needs

dszi Harmful Algal Blooms

ind
[l The Brown Tide has caused a recent loss of 10 km? (2,471 acres) of seagrass coverage in
upperiLaguna Madre and other impacts such as decreased abundance, biomass, and diversity of

benthic fauna,:and reduced larval fish populations (Buskey, et al., 1996).

in

[ 1 There is a lack of consistent data on red tide conditions before, during, and after a bloom
(i.e.,;in situ water sampling of temperature, salinity, winds and currents, nutrients, cell counts,
and biologically active organic compounds), both offshore and inshore (Buskey, et al., 1996).

Key:Findings: Non-Native Species

[ 1 The introduced edible brown mussel expanded a distance of 1,300 km (808 miles) south between
its first observation in 1990 and 1994. Its invasive nature has raised concern that it may have the
potential to overcome native species inhabiting the limited artificial hard substrate found within the
project area (Tunnell, et al., 1996). To date, no significant adverse effects have been recorded.

[ 1 The nutria, an exotic herbivore, appears to be extending its range into the project area, and
could impact marsh vegetation (Tunnell, et al., 1996).

[ 1 Data is lacking on the effects of invasive non-native fire ants on reproduction of brown pelicans,
sea turtles, and other species (Tunnell, et al., 1996).

Additional issues affect living resource populations and/or habitats that have been partly
addressed by resource managers or industry. These issues deserve at least some continued
assessment and possible management action: impingement or entrainment of organisms by
cooling water intakes, harmful algal blooms; and the introduction of non-native species.
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Aquatic organisms are lost when they are drawn through
the cooling water apparatus of power generating plants or other
industrial operations. The most significant user of marine
cooling water in the project areais Central Power and Light
(CPL), and the company has aready employed state-of-the-art
technology at its Barney-Davis Power Plant to minimize losses
due to impingement or entrainment. Similar equipment is not
employed at its Nueces Bay plant. Cooling water for that plant
is drawn from the Inner Harbor. 1t is not known how (if at all)
significant the issue may be for that bay segment. The Plan
smply calls for CPL to take the lead on further evaluation of
impacts as a result of its operations within the project area, and
to determine if any additional, cost-€effective technologies can
be employed.

Alga blooms are considered harmful if they threaten
human health, cause economic loss, or result in detrimental
changes to an ecosystem. Environmental mechanisms that
trigger and sustain these blooms are not fully understood,
preventing effective forecasting and/or management of
harmful algal blooms (HABS). Research and monitoring
programs are necessary to assess both short- and long-term
effects of blooms, and to seek management practices that
could reduce their severity or prevent their occurrence.

Fishkills may occur because of natural events,
such as algal blooms.

Since 1980, four well-documented harmful algal blooms have occurred in the Coastal
Bend. Red tide blooms occurred in 1986, 1996, and 1997, and killed millions of marine
organisms. During these blooms, the Texas Department of Health prohibited the harvest of
oysters from area bays, which resulted in economic loss to oyster fishermen. Loca
processing houses and many area beaches were aso closed. From 1990 through late 1997,
the upper Laguna Madre experienced a persistent bloom of a microscopic
phytoplankton species generally referred to as the Brown Tide. The turbid, brown- .
colored water resulted in environmental impacts to the underlying seagrass Since 1980, four
meadows. Laboratory and field studies have aso shown that high concentrations well-documented
of the Brown Tide organism are toxic to the eggs and larvae of at least some harmful algal blooms
finfish species. To date, however, no statistically significant declinesin finfish have occurred in the
stocks have been observed. Coastal Bend.

Unfortunately, scientists and resource managers have not, as yet, solved all the
mysteries of algal blooms. Knowing with certainty their cause and reasons for perpetuation
is apre-requisite to developing effective management strategies. The Bays Plan recognizes
this need for continued research (including demonstration projects on possible mitigation
measures), and calls for ongoing attention to the issue in the hope of reducing the occurrence
and impacts of future blooms.




Findly, the invasion of non-native species into native habitats can dter both
habitat structure and function, and disrupt or displace native species. Heightened
concern over the increased introduction of non-native species, which are causing
The invasion of multi-million dollar control problemsin some areas of the country, led to the passage
non-native species of the Invasive SpeciesAct of 1996. The only loca aguatic invasive species of
into native habitats concern identified to date, the edible brown mussel, has fluctuated greetly in
can alter both population numbers since its introduction in 1989, but no significant adverse impacts
habitat structure have been recorded. The Bays Plan cdlsfor the identification of techniques and
and function, and practices to control the new introductions of non-native species.

disrupt or displace
native species.

The non-native edible brown mussel was first discovered in the
Coastal Bend in 1989.
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[1 Action Plans: Water and Sediment Quality

ance water and sediment quality.
dings and the transport pathways and biological effects of loac

2nt of all loadings to the bay system.

M of theregion

(see diagram at right for
factors contributing to water
quality degradation).

Fortunately, overall bay
water quality has
sgnificantly improved
during the past 25 years.
The advent of the Clean
Water Act in 1972, and the
subsequent control of point
source discharges, has
brought steady
improvement to several
conventional water quality
parametersin certain,
previously impaired
segments. Despitea
42 percent increase in
municipal and industrial
discharge volumes between
1980 and 1995 for the
region, there has been a
60 percent decrease in
Biochemica Oxygen
Demand (BOD®) loadings
and a 47 percent decreasein
Total Suspended Solids
(TSS) over that period
(Armstrong and Ward,

aintaining the quality of water and sediment in the face of expanding
population is important to human health, aquatic life, and the economic vitality
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The most productive marine ecosystems thrive in areas with clean water and an
optimal level of suspended solids. Increasing the amount of contaminants or
turbidity in the water can decrease productivity, or even human health. Human
activities, such as agriculture, dredging, and trawling can increase water turbidity,
which limits photosynthesis. Limiting the flow of water in an estuary or limiting
freshwater inflow can inhibit the natural properties that wetlands have to filter
contaminants from water. Many human activities have the potential to contaminate
water, from oil spills to runoff from streets following a storm.

1997). Industries and municipalities have invested and worked hard to do their part to achieve
coastal water qudity standards. Today, point source discharges are frequently reused to offset

freshwater supply demands, i
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Many factors contribute to water
and sediment quality. In addition to
discharges from municipal and
industrial wastewater treatment
plants (point sources), we must also
consider the diffuse runoff from
urban and rural areas (nonpoint
sources) (see map at left for locations
of point source discharges and major
nonpoint source inflow sites).

Point sources and some nonpoint
sources aready fall under a
regulatory management framework,
and the state is obligated to develop a
coastal nonpoint source pollution
control program under the Texas
Coastal Management Program.
Successful management practices
must be continued and extended to a
wider areain order to maintain or

, enhance water and sediment quality
KesERs in the future.

Sediment qudity isimportant
because sedimentsarea’snk’ or
repogitory for pollutants such as metds
and pedticides. Sediments accumulate
and concentrate pollutants over along
period of time. When activities such as
dredging disturb contaminated
sediments the result can be areintroduction of
pollutants into the water column.

Water and sediment quality isimportant to
estuarine productivity, wildlife habitats, and the
aesthetic apped of bays and shorelines. Maintaining
the water quality improvements made during the past
25 years will be achalenge in the years ahead as the
regional population increases. While there are larger
natural forces at work that impact the bay system, it is
possible to enhance water and sediment quality

through pollution prevention and other Best
A typical drainage way found in the Coastal Bend Management Practices.

designed to drain rain water. These systems not only

move the water quickly but pick up pollutants from

surrounding property.

32 - - - - .+ .+ . . . . .Coastal Bend Bays Plan



Improving Impaired Segments and Achieving Appropriate Standards

Key Findings

The quality of water and sediment within the project area is generally good to moderate. Program
reports and state agencies, however, have identified areas that exhibit poor quality and may benefit
from source reduction activities, although specific sources of loadings affecting water and sediment
quality have not yet been identified.

[ 1 Water does not move quickly through the Corpus Christi Bay system and, therefore, has a
greater tendency to concentrate waterborne substances, including pollutants (Ward, 1997).

[1 The central bays (Nueces and Corpus Christi Bays) receive the majority of point source loads of
most constituents; the lower bays (Baffin Bay and Laguna Madre) receive the next highest amount,
while the upper bays (Redfish and Copano/Aransas Bays) receive the least (Armstrong and Ward,
1997). Nonpoint source loadings are not as well understood, but a ‘total loadings’ model under
development will assist to identify the relative contributions from both point and nonpoint sources,
including those from atmospheric deposition.

1 More specifically, the Corpus Christi Inner Harbor (CCIH) and Oso Bay receive the greatest point
source loads (Armstrong and Ward, 1997). The Inner Harbor generally exhibits the highest levels of
pollutants including sediment metals (especially sediment zinc and copper), sediment PCBs,
sediment organics, and fecal coliforms. Oso Bay has elevated fecal coliforms and low dissolved
oxygen (DO) levels (Ward and Armstrong, 1997). Some of these constituents may also come from
nonpoint sources.

[ 1 The highest sediment PCB levels are in Redfish Bay. Sediment PCBs and PAHSs exhibit very high
levels in the Inner Harbor (Ward and Armstrong, 1997).

[1 Nueces Bay is consistently elevated in metals in both the water column and sediments. Elevated
metal concentrations are also found in Baffin and Copano Bays, around the Bird Islands in the Laguna
Madre, the La Quinta channel, and in Redfish Bay near Aransas Pass. However, data are generally
insufficient to determine whether or not these metals concentrations pose a threat to aquatic life or
whether violations of water quality standards are more frequent than what current data have
revealed. Reliable trends in water phase metals concentrations (either increasing or decreasing) have
not been established (Ward and Armstrong, 1997).

[ 1 A possible increase in zinc concentrations is noted in large portions of Corpus Christi Bay and
Baffin Bay. Sediment zinc levels in the Inner Harbor are an order of magnitude higher than those
found in the Houston Ship Channel (Ward and Armstrong, 1997).

[ 1 Because some Coastal Bend bays are naturally warm and highly saline, natural dissolved oxygen
saturation values in the project area are only slightly above the state water quality standard of 5
ppm, which has been established to avoid biological stress to living resources. This implies that the
bay system has little assimilative capacity to handle additional waste-loads. Statewide dissolved
oxygen standards may not be appropriate for some shallow, saline Coastal Bend bays. (Ward and
Armstrong, 1997).

Urbanization and industrial development came relatively late to the Coastal Bend, and
concerns about water quality did not surface until the 1950s. Collection of water quality data
began around that time and intensified after 1965; data collection on sediments started in the
1970s. These historical data are limited, thus making it difficult to draw a detailed picture of
water and sediment quality trends or to quantify ‘total loadings' to the bay system.
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Phosphorus

Oil & Grease

Total Metals

Total
Nitrogen

Relative Loadings of Four Constituents to the Bay System
Total Load = 21,000 Kg/d (Quenzer, et al.,1998)

Although there are many gaps in the historical record of
water and sediment quality, the available dataindicate at least a
few specific areas that deserve further investigation. The Bays
Plan calls for a closer investigation of the sources of water and
sediment quality problems found in severa areas and the
design of dtrategies to reverse negative trends. In particular,
elevated concentrations of zinc, copper, nickel, chromium, and
fecd coliforms, and depressed concentrations of dissolved
oxygen have been reported for several segments. Working
with various loca governments, industries, agencies, and
stakeholder groups, the Program will facilitate a focused
assessment for these priority areas of concern.

A relatively new industry to Texas, shrimp farming has until recently not been subject to
controls on discharges to receiving waters. This has caused concerns for water quality and
the possible introduction of non-native shrimp or disease to the bay system. Whether such
concerns are rea or perceived, such discharges should be subject to the same high standards
as the permitting process for other point sources. The Bays Plan supports the
implementation of the existing aguaculture regulations and more loca input on the siting and
discharge requirements for future operations.

Understanding the contribution of ‘total loadings' to the bay system and the transport

pathways and biological effects of those loadings is a fundamental goal of the Water and
Sediment Qudity Action Plan. To accomplish this, the Program will continue to refine the
‘total loadings model’, working with partner agencies, local governments, and the private
sector to obtain more data for that purpose. The effort will involve new data collection
projects designed to determine relative contributions from various land use types and
sources. Once areas of concern are identified — if any — additional investigation will be
carried out to determine the biologica effects (including biotoxicity) of those pollutants of

greatest concern.

The approach of the Bays Plan isto develop ways to get ahead and stay ahead of water
and sediment quality problems before they pose risk to people or the environment. Knowing
more about the quality, volume, and biologica effects of loadings will alow stakeholdersto
provide educated input during the state's triennial review of water quality standards. Such
knowledge may aso drive the development of sediment quality and/or biological criteria
guidelines as additional tools to assess ecosystem headlth. It will also allow stakeholders to
participate in a variety of important water quality management programs, including the
development of basin watershed management plans, identification of priority water bodies,
and the development and implementation of Total Maximum Daily Load (TMDL)
allocations for impaired water segments.
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Although the Bays Plan does not indicate a specific action related to brine discharges,
the Management Conference calls for support of efforts adready underway by the U. S.
Environmenta Protection Agency and the Texas Railroad Commission to eliminate harm
from surface discharges into coastal waters of brine water from oil and gas production wells.
These hypersaline discharges are an unavoidable product of oil and gas well operations, and
are known to have negative impacts on the coastal environment. Recognizing this, the U.S.
Environmenta Protection Agency and the Texas Railroad Commission are working together
with industry on subsurface re-injection of these coastal brine discharges. Recent actions by
the U.S. Environmental Protection Agency require al coastal discharges of produced brine
water in Texas to cease on or before December 31, 1998.

Managing Nonpoint Source Runoff

Key Findings

Based on preliminary information from the project area and evidence from other estuary programs,
urban nonpoint source runoff can have detrimental effects on rivers, lakes, bays, and estuaries.
Urban nonpoint source pollutants may include oil and grease, pathogenic microorganisms, pesticides,
nutrients, trash, and heavy metals. These pollutant loadings will increase as urban areas expand and
the population increases unless prudent management actions are taken.

[ Localized declines in seagrass are related to increased amounts of algae, perhaps due to
increased nutrient loading from adjacent mainland developments (Pulich, et al., 1997).

] Atmospheric deposition on land contributes significantly to loadings found in nonpoint source
runoff (Baird, et al., 1996).

1 Preliminary data suggest that some storm drain outfall sites have elevated concentrations of
contaminants which can be toxic to sensitive life stages of organisms, and may result in localized
decreases in species diversity. Some sites adjacent to industrial and municipal outfalls and dredged
material placement operations may also have elevated levels of contaminants (Carr, et al., In review).

[] The most impacted sites in the project area are the storm drain sites in the Corpus Christi marina
near the L-head, Cole Park, and the Padre Island outfall (Carr, et al., In review).

[] Septic tank systems are the most common on-site sewage facilities (OSSFs) in the project area.
Problems associated with septic tank systems include the following: soils that are unsuited for
conventional septic systems; lot sizes that are too small, resulting in soil saturation; and sites that are
located in floodplain areas where the water table is too shallow to allow for proper drainage
(Michael, et al.,1998).

[l The most common public complaints received by all project area counties are raw sewage
bypasses and inadequate or non-existent on-site sewage facilities.

[1 Agricultural production significantly influences the economy and environment of the project
area. Agricultural runoff can have either good or bad effects on receiving waters. Preliminary
studies indicate, however, that edge-of-field concentrations of both nutrients and most pesticides
may, in fact, be relatively low (Baird, et al., 1996).
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— Inlet stencilled with a message to
— prevent debris from being
improperly discarded.

When chemicals in rainwater runoff exceed certain concentrations
they become pollutants and result in reduced water and sediment
quality. Stormwater runoff picks up and carries not only pollutants
(e.g., oil and grease from vehicles, lawn and garden chemicals, animal
wastes, and street litter), but also ecologically important nutrients,
sediments, and freshwater. Excessive nutrients or other chemicals not
fully utilized by the ecosystem become pollutants.

Urban Runoff

Urban runoff is an important factor in bay water and sediment
quality. In addition to the populated areas within city limits, urban
runoff is generated by rura subdivisions, highways, industria activities,
and construction sites throughout the region. Urbanized areas have
impervious surfaces and drainage systems that increase the volume of
runoff and deliver loads faster to the bays. Stormwater drainage ditches
can create linear freshwater wetlands, vegetated with marsh plants that
can function to help dow water movement, trapping sediment and
contaminants, and filtering some of the constituents before they reach
the bays, while providing habitat for some wildlife species.

On-gte sewage facilities (OSSFs), or septic systems as they are
more commonly known, can contribute to fecal coliform contamination
and nutrient enrichment of receiving waters. Many septic systems are
improperly installed or maintained and the clay and sand soilsin a

large part of the project area are not well-suited to efficient septic system operation.

The City of Corpus Christi has moved ahead
of other Texas cities with populations of greater
than 100,000 with implementation of its Nationd
Pollutant Discharge Elimination System
(NPDES) stormwater permit. Under the permit,
the City implements programs to monitor
discharges, identify sources of contamination,
establish and enforce ordinances aimed at
reducing pollution, and educate residents,
congtruction site managers, and others on how to
improve stormwater quality. Additional
programs — such as street sweeping, maintenance
of marsh vegetation and erosion control in
drainage ditches, cleaning of catch basins and
storm sewers, litter abatement, household
hazardous waste collection, and curbside

Debris from urban runoff accumulated at the edge of recycling — assist in the management

Corpus Christi Bay after a heavy rain.
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The Bays Plan calls for the development of aregional handbook to assist local
governments to implement urban nonpoint source control programs. The handbook will
likely contain many examples from the City of Corpus Christi’s stormwater program.
Stakeholders will also work to provide compliance assistance to small businesses and
industries on ways to help achieve urban runoff objectives. Finaly, a program will be
established to assist local governments to more effectively manage on-site sewage facilities.
One obvious starting point for all of these activitiesis public education, to help people
understand that they can improve environmental quality by simple changesin the way they
manage their homes and businesses.

Agricultural Runoff

Agricultural uses, ranging from cattle grazing to rowcrop farming, are found on 88
percent of the land in the Coastal Bend. Nutrients, pesticides, organic matter, and animal
wastes can be carried to the bays by stormwater. Preliminary studies indicate that the
edge-of-field concentrations and loads of such pollutants may in fact be relatively low.
A combination of flat terrain and the use of improved chemicals and application techniques
are already at work to minimize the amount of materia carried away by stormwater.

Management programs implemented for many years in the region include erosion
control and integrated crop management. These and other programs have helped to improve
agricultura runoff water quality. While many of these practices were devel oped for
economic reasons, they have had the effect of reducing the amount of sediment, organic
material, and chemicals that are washed into the bay system.

The Bays Plan calsfor the
continued and expanded
implementation of agricultural
conservation assistance
programs as authorized and
funded by state and federal law.
Implementing partners will
provide technical assstance,
seek additional funding, and
encourage landownersto
continue or expand upon their
use of Best Management
Practices to minimize and
improve the quality of
agricultural runoff.




Action Plans: Freshwater Resources

ional water management plan that will meet both humanand envi
for the long-term.

Substantial concern
has been expressed
about whether the

ranches, towns, railroads, and industries in the semi-arid region. In the face of
increasing population and more industry, this scarcity of locally available
freshwater means there will always be competing demands on this limited resource.

Freshwater was in short supply in South Texas even before people established

Freshwater that flows into Coastal Bend bays comes from rivers, creeks, drainage
structures, and wastewater treatment plants. These inflows create a sdinity gradient that is
important to the productivity of the bay system. Adding to this beneficial effect, they also
contribute nutrients and sediments. However, construction of two reservoirs and other
smdler impoundments have altered the volume and timing of freshwater inflows and
diminished nutrient and sediment supplies to the bay system.

Municipal and industrial water demand in the region will continue to grow.
Competing needs for finite water resources have prompted stakeholders to develop
management strategies to balance the human and environmental needs of
freshwater. Many citizens do not understand the environmental needs and that
continued demand for freshwater for human use makes such a balance an

public understands expensive chalenge. This makesit difficult for elected decision-makers and

the water supply

situation and the
need to balance
the human and
environmental

needs of available sustaining a productive estuary. First, they blend with the Gulf’s seawater to

freshwater.

regulators to devel op acceptable strategies that meet household and business needs
while maintaining the vitality of the bay system during periods of drought.

Importance of Freshwater Inflows
Freshwater inflows perform three major functions that are essentia for

provide arange of sat concentrations. Many of the animals that live in the estuary
need water with different levels of salt concentrations during the various stages of
their life cycles. Asmany as 95 percent of important marine species depend on
estuaries during at least part of their life cycles. Some can live nowhere else. Without
estuaries, for example, there would be no oysters.

Second, freshwater inflows bring nutrients essentia to the total productivity of estuarine
ecosystems. Nutrients (nitrogen, phosphorus, and decomposing organic matter) are carried
by surface runoff into the bays and estuaries. Microscopic phytoplankton, plants upon which
the entire food web depend, need dissolved nutrients to survive and multiply. Larger plants
that live in the bays and estuaries also need nutrients to grow. Those plants then provide
food and breeding, hatching, resting, and protective areas for many forms of aquatic and
terrestria animals. Ultimately, the nutrients are converted to foods and other products that
are useful to people.
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Third, rivers and streams bring in sediments to the estuaries. They deposit sand, silt, and
clay astheir waters dow down upon entering bays, lagoons, and the Gulf. The muddy deltas
and sandy barrier isands formed by these deposits help create and maintain back bays and
coastal marshes. Without the replenishment of sediments, wave action eventually would
wash away the existing wetlands and begin to erode coastal uplands.

Regional Demand for Water

Severa significant processes have been at work in the past 65 years that have
increased demand for water from the Nueces River and decreased the amount
flowing to the Nueces Estuary. First among these has been the shift from an
economy based on agriculture to one based on oil and gas related activity,
manufacturing, transportation, and government services. This has helped to
encourage population growth both internally and from other areas. The percentage
of the region’s population depending on the Nueces River has increased as towns
have converted from the use of groundwater to surface water.

Development of the petroleum and chemical process industries in Nueces and
San Patricio Counties would not have been possible without adequate high quality
water. Moreover, the population of counties served by the Nueces River water
supply system grew from less than 100,000 in 1930 to more than 400,000 by 1990.
In thefirst haf of the century, the mgority of growth was from newcomers. In
recent decades, interna growth based on high birth rates and migration from rura to urban
areas of South Texas has been amgor factor. Forecasts by the Texas Water Devel opment
Board indicate that growth ratesin the Coastal Bend are likely to be below the statewide

Several significant
processes have been
at work in the past
65 years that have
increased demand
for water from the
Nueces River: a
shifting economy,
population growth,
and conversions
from groundwater
to surface water.

Time series of annual streamflow for streamflow-gauging station at the Nueces River

near Mathis (Asquith et al., 1997).
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average in the next several decades, but will still result in adoubling of population by the year
2050. The Trans-Texas Water Program projects that residential and business use of water will
increase by about 50 percent while industrial water use will double in that time.

Toward a Comprehensive Regional Water Management Plan

Loca governments are working to ensure that there will be adequate water resourcesin
the project area to meet anticipated long-term demand. The challengeisto strike an
appropriate balance between the human and environmental needs for freshwater.

eamflow for the Nueces River near the Mathis gauging station shows a dowward

past 57 years (1940-1996). This trend is more of a ‘step’ trend than a linear one.

Fed approximately in 1982 and is associated with the completion of Choke Canyon
post-Choke Canyon mean streamflow (279,000 acre-ft.yr.) at the Mathis gauging

nts a 55 percent reduction from the pre-Choke Canyon mean streamflow (616,000
uith, et al., 1997). However, further analysis of annual streamflow in the Nueces River
ving Choke Canyon Reservoir indicated significant downward trends in streamflow for
the same time period. Consequently, the downward trend for the Nueces River near
ging station is a combination of several factors, including completion of Choke

nyoh Oir, increased consumptive water use in the basin (Green and Slade, 1995), a decrease
inirainfall,;and: other complex hydrologic issues.

[ 1 Water-budget and streamflow analyses show that storage in and evaporation from Choke
Canyon Reservoir account for an annual streamflow reduction of about 28 percent of the total
past-Choke Canyon (1983-1996) decrease in annual streamflow (Asquith, et al., 1997).

[ 1 For all bay:systems combined, there has been a 19 percent reduction in total annual inflow.
The difference:between total return and diversion flow is negative (-51,000 acre-ft.), which amounts
to:a:loss:of about 4 percent (Asquith, et al., 1997).

[ 1 The available data for estimating inflows are adequate but not optimum. The addition of seven
gauges would increase the gauged inflows from about 23 percent of the total to about 70 percent
of the total (Asquith, et al., 1997).

[ 1 Freshwater replacement time for the bay system is about 50 months - quite long relative to most
other estuarine systems (Ward, 1997).

The Bays Plan provides ameans for taking a‘holistic’ view in developing aregional
water management plan that will meet both human and environmenta needs well into the
future. Through the ongoing efforts of state agencies, the Coastal Bend Regiona Water
Panning Group, the City of Corpus Christi, and other stakeholders, participantsin this process
will refine their understanding of the environmental and human needs of freshwater. An
evaluation of demonstration projects and an ongoing monitoring and modeling program will
be principd toolsin this effort. As scientific understanding progresses, so will refinementsto
the reservoir system operating plan. The result will be to maximize both the firm yield of
reservoir storage or other supplies, and the biological productivity of bays and estuaries.
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A second component of this strategy is to maximize the beneficia use of treated
wastewater by moving such ‘return flows' to strategic discharge points that will provide for
environmental enhancements. While part of the regional supply of water is consumed asit is
used, an estimated 47 percent of the original volume is treated and discharged to the bay
system. These return flows help satisfy part of the freshwater needs of the Nueces Estuary.

In taking the lead to develop aregional water management plan, as required under 1997
state legidation for al areas of the state, the Coastal Bend Regional Water Planning Group
and implementing partners will investigate ways to maximize beneficia uses of
treated wastewater. The City of Corpus Chrigti has undertaken a demonstration

project that diverts two million gallons per day of wastewater from its Allison Freshwater inflow

Wastewater Treatment Plant to a point in the Nueces Delta. Additional proposals into bays and

have been advanced for substituting much larger quantities of wastewater effluents | et ERECL

in place of pass-through requirements that will also serve to enhance estuarine yvasted water:
productivity. This concept has been supported by several studies indicating that it supports bay
primary productivity will increase because of the nutrient content of the wastewater |2l R=RIEETRY

effluent. Examples of already successful return flow projects are the Hans Suter ecosystems so they

Wildlife Refuge on Oso Bay and the Port Aransas Wildlife Viewing Area can continue to
provide the abundant
Findly, the Bays Plan calls for continued and expanded efforts to conserve the resources that our
region’s vauable freshwater supply. Already the most successful region in the fishing industry
state at water conservation, there are of course additional ways to conserve water and wildlife need.
and achieve greater public awareness of the part we can all play. Equally
important, every effort will be made to increase the public’s understanding of the
issues, plans, and programs to meet both human and environmental needs for freshwater.
The ‘bottom lin€’ isthat, by definition, an estuary must have freshwater inflows. With
additional water supply available from Lake Texanain 1998, there is a new opportunity to
develop atruly
comprehensive regiona
freshwater management
plan that will absolutely
minimize the economic
and environmental
impacts of future
low-flow years.




Action Plans: Public Education and Outreach []

n innovative and measurable education and outreach strateg ! |H H| H
g and support for effective management of bay resources. | | ‘ ‘ ‘ | | |

educate citizens about the ecology of the bay system, its

many environmental and economic values, and how an
individual can make a positive difference to ensure its long-term health.
To accomplish this, the Public Education and Outreach Action Plan is
designed to:

One of the most important goals of the Bays Plan isto

[ Raise the public’s environmental awareness,
[ Foster community stewardship of bay resources; and
] Increase individua involvement in bay resource management issues.

Helping residents and visitors to understand the complex issues
concerning bay resource management will be a priority. In addition to
understanding how the bay system functions, it is important that citizens
develop a sound appreciation for the significant value and economic
impact derived from the renewabl e resources of the bays.

A Regional Approach to Public Outreach

Before the Program begins this outreach mission it will be necessary
to identify and evaluate the effectiveness of existing public education
efforts. After gaps are identified, Program partners will develop a
comprehensive regiona strategy that will utilize and coordinate existing
programs to reach people of al ages. Community stewardship through

15 AR e e asense of individual responsibility will be the goal.

understanding

how the bay system
functions, it is
important that
citizens develop a

Severa techniques will be used to achieve the goals of the regional strategy,
including effective use of the media, the development of user-friendly educational
materials, and the establishment of an electronic clearinghouse on bay-rel ated
resource information. These and other tools will be developed and refined with
strong emphasis given to the science which supports the actions of the Bays Plan.

sound appreciation

for the significant Bringing family fun into play, partners will work to establish an annual
value and economic ‘Bay Day’ celebration that will exhibit the appropriate mix of education, seafood,

impact derived and bay-related, hands-on fun.
from the renewable

resources of
the bays.
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Educating Tomorrow’s Leaders

One of the strongest messages the public has put forth in the development of the
Bays Plan is that efforts to educate tomorrow’s leaders must begin today. The Plan thus
calsfor the design and implementation through school districts of environmental curricula
on bay resource issues. Other actions will expand upon and promote the use of outdoor
educational facilities that exist throughout the region (see below), as well asidentify new
Sites or opportunities to build or develop additional ‘ outdoor laboratories.’

These *outdoor laboratories', together with the necessary supporting resources and teacher
training, can result in considerable ‘return on investment’ for our next generation of leaders.

Achieving Stewardship

Other actions of the Bays Plan will AF
focus on how best to achieve stewardship o y
through individual involvement and b L/

nsishe oo snd | Sl Vs e
responsibility for sound environmental 3 3/ e [ ST ! |
practices. A ‘Coastal Bend Environmental - \ A" %A,e
Citizen's Guide' will be developed that A r Coms g -
will provide practical information on the \
many positive actions that any individua (R
can do to help. Coupled with thiswill be
an environmental stewardship recognition
program, with appropriate awards and ™
public recognition given to those

b Texas State ¥
., | Aquarium L
individudsand groupswho have | \ _-{( z

o on‘.age Sanctuary

“" Z“ ;)y:/,
)

demonstrated environmental leadership. N e 7
By working to promote public/private NN o 7y
partnerships in this fashion, the Bays Plan e o
will achieveits educational goals more ma @’,’ o
quickly and with more lasting success. V4 ¢ o

3 5 CC Botanical \{ .'4"5'

Gardens |NUECES ¢

1)

But there will always be the need for /
continued dial ogue between competing -
user groups, and thus the need for a o, 3
relaxed, public forum to allow for YAl
individual input into the public policy
debate. The Coastal Bend Bays
Foundation, aloca nonprofit organization |
dedicated to the health and productivity =
of these bays and estuaries, has served
such afunction for several years. The
Plan calls for continued involvement in this regard from the Bays Foundation, as the region
prepares itself for ever-increasing numbers of people wanting to make use of the bays and

Packery Channel
County Park
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estuaries. Minimizing conflict through informed discussion will help
achieve the overall objective of ensuring the public’s safety, health, and
enjoyment of our bays and estuaries.

Target Audiences and Subjects

The development of the Public Education and Outreach Action Plan has
occurred on many paralld levels. The Action Plan reflects Management
Conference consensus on educational issues that need attention. The Action
Plan provides a framework and a process for developing a Regional
Outreach Strategy. Most of the Action Plan focuses on how to accomplish
that goal.

The tables below and on the next page provide a summary of
educational subjects and targeted audiences that can serve as a starting point
for implementing this component of the Bays Plan. The list can and should
be revised with other issues and audiences as they are identified.

Il -

Public Education and Outreach: Issues and Audiences

Issue General Recreational  Gov't Schoold/ Commerce/
Public Users Officials Youth Groups  Industry
HUMAN USES
Pollution and environmental X
damage reporting
Littering and illegal dumping X2 and pickup X
& boat owners

Marina pollution abatement X X X
Angler education X
Public health issues Xt Xra? X Xt
Shoreline management X X X
MARITIME COMMERCE AND DREDGING
Boating safety X
Maritime/port value X
Dredging Xt
HABITAT AND L1VING RESOURCES
Exotic species Xi28 Xt Xt
Algal blooms X8
Fisheries management X
Estuarine ecology and health X
WATER AND SEDIMENT QUALITY
Point source discharges X
Nonpoint source runoff X
Water/sediment quality Xra7 X!
Urban runoff X X
FRESHWATER RESOURCES
Freshwater inflows Xt X X!
Water conservation/efficiency X8 X
and demand activities
Xeriscape X¢
Summary of regional forums, Xuas
conferences, and workshops

Print Material 2Public Service Announcement 3Speakers Bureau 4Newsletter

5Fact Sheet 6Display “News Release 8 nternet SMultimedia
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SUBJECT

Public Education and Outreach: Messages

MESSAGE

HUMAN USES

Pollution and environmental
damage reporting

Encourage public reporting of pollution and other resource
damaging activities. Educate the public about spill prevention
and reporting.

Littering and illegal dumping

Discourage littering and illegal dumping. Educate on adverse
impacts of bay debris. Encourage the 3R’'s: Reduce, Reuse, and
Recycle. Recycling information clearinghouse.

Marina pollution abatement

Promote use of pump-out stations and operational measures

boating operations to control release of pollutants during boat bottom cleaning/
painting. Promote the proper disposal of hazardous materials.
Promote seagrass awareness and reduce prop scarring.

Angler education Promote stewardship of fisheries resource and fisheries
management practices.

Public hedlth issues Provide the general public with accurate information regarding

health concerns associated with utilization of bay resources (e.g.,
contact recreation & seafood consumption).

Shoreline management

Provide private sector assistance/understanding for shoreline
management goal.

MARITIME COMMERCE AND DREDGING

Boating safety Increase recreational boat operator awareness of Rules of the
Road, especialy in regard to deep draft vessels.

Maritime/port value Increase public understanding of the Port and marine channel
industries.

Dredging Increase public understanding of the dredging process, funding

alternatives, beneficial uses of dredged material, benefits,
alternate dredged material disposal areas, and cost/benefit of
channel operation.

HABITAT AND LI1VING RESOURCES
Exotic species

Educate the public about negative impacts of exotic speciesin the
coastal ecosystems.

Algal blooms Educate the public about algal blooms and their impact on the
public.
Estuarine ecology and health Provide information about the economic and environmental

importance of a healthy bay system. Increase basic understanding
of the function of an estuary.

WATER AND SEDIMENT QUALITY
Point source discharges

Educate the public about the quality and status of point source
discharges, their beneficial effects, and the public's contribution to
pollution discharged from Municipal Wastewater Treatment plants
and what can be done to minimize them.

Nonpoint source (urban) runoff

Develop a public awareness program about the need to contain and
reduce polluted nonpoint source (urban) runoff.

Water/sediment quality

Provide information to the public regarding water and sediment
quality issues. Rapidly respond to media events with accurate
information.

FRESHWATER RESOURCES
Freshwater inflows

Stress protection of the bay system and identify the need for
freshwater inflow.

Water conservation, efficiency, supply,
and demand

Educate the public on regional water supply issues and the need
for continuous water conservation.

Xeriscape

Encourage use of xeriscapes and natural vegetation to reduce water
consumption, pesticides, and herbicides.
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Implementing and Funding the Coastal Bend Bays Plan

Implementation Structure

The long term success of the Coastal Bend Bays Plan is dependent on an effective

implementation organization. There are four basic functions for any proposed
Implementation structure: governance, identifying and securing resources to implement the
Bays Plan, ongoing planning, and overall administration.

r

PROGRAM

IMPLEMENTATION

4

ADMINISTRATION

[]
[
[
[
[]

Functions: Program
Implementation Structure

OO oooodd

Results of a Program study indicate that the current management
framework isfairly effective at managing arearesources. Federa and state
Institutions have the strongest presence, while regional and loca entities are
somewhat less involved in problem resolution related to the Program’s
priority issues. This study recommends that the Program seek increased
involvement from regional and local entities, obtain commitments from
active ingtitutions to maintain efforts and continue beneficial programs and
activities, and make full use of local educationa and research institutions
(Richard, et al., 1996).

Fifteen basic implementation principles have been adopted. Foremost
among these, there is agreement that the structure will not have taxing
authority, regulatory authority, or aformal permit review role.

Fifteen Basic Program Implementation Principles
No taxing authority

No regulatory authority

No formal permit review role

Continue oversight by stakeholders, including local governments
Voluntary participation by stakeholders, with right to withdraw at any time
subject to current year financial commitments

Conduct biennial priority goal setting

Minimize overhead

Recelve/ladminister state/federal funds

Recelve/ladminister tax-exempt contributions

Administer interagency agreements

No communications/publications policy constraints

Comment authority for consistency determinations

Close coordination with Coastal Coordination Council

Ensure Coastal Bend Bays Plan is consistent with Texas Coastal Management Plan
Ensure Bays Plan continues to be a consensus-based framework approved by the
Governor of Texas and the U. S. Environmental Protection Agency

The new implementation structure, called the Coastal Bend Bays and Estuaries Program,

will be run by an Estuary Council that includes al units of loca general government that
financidly contribute to the program, aswell as state and federa agencies and other key
stakeholders. It will ensure accountability and maintain a strong coordination/catalyst function.
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The Estuary Council includes two tiers. an Executive Council and a Bays Council.
The Executive Council has the ultimate decision-making authority and responsibility for the
ongoing support of a Program Office. The Bays Council is designed to bring in active
stakeholder participation as well as sound technical advice.

The Coastal Bend Bays and Estuaries Program

ExecutiveCouncil
Port of Corpus Christi Authority
Nueces County -
San Patricio/Aransas/Kleberg Counties (on a rotating basis) ProgramOffice
City of Corpus Christi
Appointed legislator (to be selected by the region's delegation annually)
Coastal Bend Bays Foundation
Representative selected by the Bays Council
Texas Natural Resource Conservation Commission
Texas General Land Office
Port Industries of Corpus Christi
USEPA (as the federal sponsor)

BaysCouncil
Broad representation of stakeholders responsible for implementation, much like the

CCBNEP Management Committee

Ad-hocCommittees
As necessary

In general, overal tracking and coordination for implementing the Bays Plan isthe
responsibility of the Program Office. Implementation of individua actions is the responsibility
of designated lead and partner agencies as identified in the Implementation Strategy.

Funding the Plan

The Nationa Estuary Program provides funding for the development of management
plans, but it does not provide full funding for the implementation of the plans. It is anticipated
that federal funding will drop to $300,000 per year for the first four years of implementation.

There are two types of costs associated with Bays Plan implementation. The first cost is
associated with maintaining a small Program Office staff. The cost to maintain this staff
function is estimated to be $400,000 to $450,000 per year for a six-person staff. The second
type of cost isthe cost to implement actionsin the Bays Plan. The Management
Conference has developed a funding strategy that includes an assessment of existing revenue
sources, the identification of potential new sources of funding, and a determination of
feasible funding options that should be pursued.

Asthe Program moves forward to implement the Bays Plan, identified lead and
partnering organizations for each action will meet to jointly develop a detailed work plan to




include definitive costs and sources of funds. Program staff will play a prominent role in
identifying these funds, through such activities as grant writing, solicitation of funds from
private foundations, and several other activities to round out atota ‘portfolio’ of revenue
sources for Plan implementation. To proceed at an acceptable pace with project

implementation, additional funding in the amount of $750,000 to $1.5 million per year is
being sought.

Program Office Roles

Acquire, manage, and disperse funds to
implement the Bays Plan.

Develop and implement partnership projects
vis-avisloca governments, state and federal
agencies, and private organizations.

Monitor, track, and report on implementation
performance by implementing partners, and
work to maintain implementation
commitments.

Coordinate the environmental monitoring and
assessment of Plan implementation
effectiveness; develop and oversee a data and
information management plan that coordinates
the accessibility of relevant future monitoring
and assessment.

Provide communication and coordination with
the Texas Coasta Management Program and
the Coastal Coordination Council, the Gulf of
Mexico Program, the Texas Clean Rivers
Program, and other relevant coastal/watershed
programs.

Develop and utilize outreach and educational
materials to increase public awareness and
foster local stewardship; maintain web site(s)
and respond to public requests for
information.

O

Provide communication and coordination
among state and federal resource agencies
for cross-jurisdictional issues.

Coordinate the review of proposed actions and
federal, state, and local projectsin an open
process for consistency with the Bays Plan.

Undertake the USEPA-required biennia
review of the Program.

Develop a prioritized biennial work plan and
budget for Estuary Council review and
approval.

Coordinate the periodic update of the
Bays Plan, the State-of-the-Bay Report,
the Implementation Strategy, and other
key documents of the Program.

Provide a forum for technical and stakeholder
input during implementation of the Bays Plan
and the biennia review process.

Track legidative initiatives and issues and
bring forth policy or legidative
recommendations for Estuary Council action.
Provide logistical support for al meetings,
workshops, symposia, and specia events
related to Program mission.

Implementing Partners Roles

Enter into an implementation agreement
vis-&-vis other implementation partners, and
take the lead role in implementing, evaluating,
and reporting to the Estuary Council on
results of action implementation.

Allocate staff and budgetary resources for the
implementation of specific actions identified
in the Bays Plan.

For some partners: allocate budgetary
resources for Base Program Support.

O

U
g

Assist to identify, design, and implement new
or revised regulations or ordinances.

Identify and assist with legidative initiatives.
Enter into Memoranda of Understanding
(non-binding instruments that target specific
goals and responsibilities) with the Program
and other implementing partners.

Adopt resolutions of support for the regiona
goals and objectives of the Bays Plan; solicit
citizen involvement for specific actions.
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Some of the actions in the Bays Plan can be accomplished with existing resources or
by redirecting current funding allocations to better address the needs of the project area.
In other cases, actions seek to improve coordination and planning among local governments
and agencies and may actually result in cost savings for currently funded activities.
Any additional funds required will be subject to public review to ensure that issues of
affordability, accountability, and environmental responsibility are given afair hearing.

In keeping with this theme, the Coastal Bend Bays and Estuaries Program advocates the
following approach for funding the Coastal Bend Bays Plan:

[J Maintain existing levels of expenditures for programs making cost-effective
contributions to the goals.

[J Evauate programs that fall short of plan objectives and investigate opportunities to
redirect resources to accomplish more with existing funds.

(] Promote public-private partnerships with the potentia for bottom line
benefits for the estuary and the economy.

(] Pursue state and federal funding opportunities for environmental
improvement.

[ Pursue new funding sources only if the above Strategies fail to achieve
adequate progress toward improvement.

There are two types
of costs associated
with Bays Plan
implementation:
maintaining a small
program office staff

and implementing

Regional Monitoring Strategy

The Program has devel oped a Regiona Monitoring Strategy to assess the
effectiveness of Plan implementation and future trends in overal environmental
hedlth of the bay system. A series of monitoring objectives were established to
address both programmatic and environmental monitoring purposes. Programmatic
monitoring objectives are those dealing with specific actions to change program processes
which are needed to improve coordination and communication or to enhance implementation
of certain activities. Environmental monitoring objectives address the collection of scientific
data and information in order to assess changes or trends in water quality, living resources,
habitats, or other physical components of an ecosystem.

Each monitoring objective is designed to answer questions over time, such as:

1. Arethe goasand objectives of the Action Plans and their 50 specific actions
being met?
2. Are commitments made by the various implementing partners being fulfilled?

3. Aretheimplemented actions having the desired effect on environmental health
of the bay system?

individual actions
contained in the Plan.




The answers to these questions will assist Program management in making
necessary modifications to the Bays Plan during a biennia review process.

The Regional
Monitoring Strategy
attempts to
coordinate and
build upon

exdallug el dug A key effort for the future is to encourage all monitoring agencies to post their
RO datain Internet web pages available to technical staffs and link the monitoring web
pages together in a common system. Future data analyses to describe the ongoing
status of bay health and productivity will be gresatly facilitated by a common
web-based data management sytem available to al monitoring agencies and to the CBBEP
Program Office.

About 40 federal, state, local, private, and academic organizations currently
collect environmental and related data and information in the project area, at more
than 1,000 monitoring stations. The Regiona Monitoring Strategy will attempt to
coordinate and build upon these existing programs.
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The Coastal Bend Bays Plan has been developed by the people who will be
affected by its actions — local industry and agriculture, cities and counties,
conservation and other key stakeholder groups, and state and federa agencies. It
isadetailed, yet flexible, regional framework for action that will be used by
implementing partners to realign their own resources and programs to voluntarily
participate in Plan implementation. The Program will continue to build local
understanding and consensus on key management issues within the context of the
needs of the ecosystem. Implementation of the Plan will benefit local
governments, the private sector, and communities in a number of ways. It will not
carry with it any regulatory, enforcement, or taxing authority.

Other plans and programs exist that complement the Bays Plan in important
ways. First among these is the Texas Coastal Management Program (CMP),
approved in 1997 as a means to improve interagency coordination and increase
government accountability to citizens. The CMP establishes the overarching
policy framework for the entire Texas coast and serves as a forum for regulatory
agencies and the public to resolve inconsistencies or major use conflicts. The
Program has statutory authority and relies on a set of rules as the basis for its
decison-making. In short, the CMP coordinates the review and permitting of
certain types of activities and requires that federa actions (e.g., permitting,
sponsored programs, and direct activities, such as dredging, construction, and other
resource uses in the coastal zone) be consistent with the goals and objectives of the
state plan. The CMP annually funds approximately $2 million worth of projects
on the coast. It will be necessary for the Bays Plan to be consistent with the CMP,
Clearly, the larger geographica scope and the regulatory aspect of the CMP are
key differences with the CBBEP.

Another related program is the Texas Natural Resource Conservation
Commission’s Clean Rivers Program. A primary focus of the Clean Rivers
Program is water quality monitoring and assessment. This program worksin
partnership with river authorities and provides additional opportunities for
stakeholder participation. The Clean Rivers Program has its authority grounded in
state legidation and is funded by fees assessed to wastewater and water use permit
holders. The Clean Rivers Program has worked to expand upon the upland
(watershed) component of studies sponsored thus far by the CBBEP. Biennial
updates of the river basin assessments are a principa goal, atask that will continue
to be of relevance for those components of the Bays Plan that deal with watershed
management. In short, the goas of the two programs are highly complementary,
athough the CBBEP will have amuch larger set of management issues to address

in implementing this Plan.
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Benefits from
Implementing
the Bays Plan:

Decision-making
based on sound
science

Greater consistency
in decision-making

Technical assistance

Forum to address
cross-boundary
issues and solutions

Local plans and
solutions with state
and federal
commitments for
implementation
partnerships

Greater efficiency
in use of existing
(local, state, and

federal) resources

Public understanding
of the critical
linkages between
the economy and
environment

Public support for
local government
initiatives




Coastal
Management
Program

Gulf of
Mexico
Program

Clean Rivers |
Program
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Thirdly, the Gulf of Mexico Program (GOMP) isa
complementary resource management program encompassing the
five Gulf states and a possible source of implementation funding
for gpecific components of the Bays Plan. The GOMP also uses
stakeholder participation to guide the development of its
management framework, which is more focused on the large-scale
marine ecosystems of the Gulf. Hypoxia (a condition of low
dissolved oxygen), shellfish bed closures, the introduction of exotic
species, and habitat protection are the four principal management
Issues under investigation by the GOMP,

These three programs, while distinct from one another in
mission and objectives, do not represent a duplication of effort.
Rather, they will continue to serve important complementary roles
in furthering the mission of the CBBEP.
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Bay Debris Action Plan Flowchart

Reducebaydebrisinthe Coastal
Bend toensure minimal impact
topeople,aquaticlife,and

naturalresources.

(9]
L
>
— Reduce theamountofdebris
(u'j entering the baysand estuaries
= throughoutthe Coastal Bend.
O
ActionBD-1
] Reduce theamountofdebris
% reaching the bays due to
= improper trash disposal or
2 inadequatesolidwaste
management.
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GOAL

OBJECTIVES

ACTIONS

Public Health Action Plan Flowchart

Ensurepublichealthassociatedwithcontactrecreationandseafood consumption.

v

v

v

Ensurethatany threatof
waterborneillnessanddisease

Reducetheriskassociatedwith
consumptionoffishand

Improveavailabilityand data
analysisofpublichealth

isminimized. shellfishcaughtintheproject | parametersthroughintegration
area. ofwaterqualityand
epidemiologicalandinjury
information.
ActionPH-1 ActionPH-2 ActionPH-3
Facilitatearegionalapproachto Conducthealthrisk Develop andimplementa

recreationalwaterquality
management.

assessmentsassociatedwith
consumptionofseafoodin
suspectareas.

methodtocollect
epidemiologicalandinjurydata
fromregionaland local health
careproviders.
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Shoreline Management Action Plan Flowchart

Minimizeimpactstobay
resources fromdevelopmentor

activitiesoccurringwithinthe
coastalshorearea.

'

Assistlocalgovernmentsto
strengthenlocal planningand
permittingoperationsregarding
shorelinemanagement.

ActionSM-1
Conductashorelineinventoryto
gainasite-specific
understanding ofshoreline

managementneeds.

ActionSM-2
Assistlocalgovernmentswith
shorelinemanagementissues.

ActionSM-3
Establishalocallyadministered
Land Trust Fund to augment
publicaccess,sensitivehabitat
protection,andopenspace
preservation.
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Maritime Commerce Action Plan Flowchart

<_(| Enhancemaritimetrafficsafetywhilereducingtherate of maritimeincidentsfromshipping, terminal
@) operations,and marine pipelines.
O
v v v v
92} Reducethe Reducethe
U>J Enhance Reduceimpacts occurrenceand potentialfor
|: ] commercial ] frommaritimeoil improvethe introductionsof
(@) maritimetraffic and hazardous responsestrategy non-nativespecies
L safety. materialspills. tomarinepipeline caused by maritime
8 incidents. operations.
O
ActionMC-1 ActionMC-5 ActionMC-7 ActionMC-8
Support Maintainand Establishan Preventthe
constructionofa improve regional oil interagencyforum introductionof
125footwidebarge spillresponse tocoordinate non-nativespecies
shelfonbothsides capability. pipeline mapping through improved
oftheshipchannel andcontingency ballastwater
toadepthof15 planning. management.
feet.
ActionMC-2 ActionMC-6
Modifytheheight, Coordinate
size,position,and hazardousmaterial
lightintensityof spillresponse
existingnavigation planning and
n ranges and add new resourcestoensure
=2 rangeswhere adequatepublic
(@) necessary. protection.
5 MC-3
< Modernizethe
vesseltraffic
systemandaidsto
navigation.
ActionMC-4
Increasevessel
operatortraining
regardingsafe
operating
procedures, rulesof
theroad,andlocal
navigationhazards.
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Dredging Action Plan Flowchart

Ensurethatalldredgingactivitiesare
planned and conducted inways that
considerthecosteffectivenessofthe
operation,whileminimizingecological
impactsandmaximizingthebeneficial
usesofdredged material.

Improve dredging techniques and
dredged material management
practices.

%)
L
>
-
O
L
il
o
O

ActionD-1
EstablishaproactiveBeneficialUses
Group (BUG) to maximize beneficial
—» )
usesofdredged material.

ActionD-2
Develop along-term (50 year)
s dredged material managementplan
andstrategy forthe CorpusChristi
ShipChannel.

ACTIONS

ActionD-3
Develop along-term (50 year)
. dredged material managementplan
andstrategyforthe Gulfintracoastal
Waterway,channelsubdivisions,and
privateand publicmarinas.
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Habitat and Living Resources Action Plan Flowchart

<_EI Increaseand preserve the quantity, quality, and diversity of habitatsand livingresources.
O
O]
f‘_ll_l) Preserve,create,and Ensurelong-termsustainability of nativeliving
> [ | restorecoastalhabitats. resources.
|_
O
Ll
P
m
O
ActionHLR-1 ActionHLR-4 ActionHLR-7
Preservefunctional, Developmanagement Reducebycatchfrombay
natural habitatsofallmajor planstoensure shrimptrawling.
types. sustainabilityforspecies
ke ofconcern. i
ActionHLR-2 ActionHLR-5 ActionHLR-8
Createnew habitatsand/or Improve animal rescue and Reduceimpactsonliving
restoredegradedhabitats rehabilitationprograms. resourcesassociatedwith
wherefeasible. industrialcoolingwater
ke intake. i
%))
Z
o
= ActionHLR-3 ActionHLR-6 ActionHLR-9
O Determine and manage the Facilitateconsensusona Minimize theimpactsand
<
impact(s)ofseismic regional approachto reducetheoccurrenceof
activitiesandoperations effectivemanagementof harmfulalgalblooms.
_’requiringstateand/orlocal bay and baitshrimping. i
permitsoncoastal habitats
andassociatedfauna.
ActionHLR-10
Develop management
planstominimize
introductionsandimpacts
fromnon-nativespecies. i
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Water and Sediment Quality Action Plan Flowchart

- Maintainand/orenhance water and sediment Understand to_tal Io.adlngs andthe trar\sport
< uality pathwaysandbiologicaleffectsofloadingsto
@) a : thebaysystem.
)
LLI - - - -
> Improvethe quality ofambient Assesstotalloadingsand Developandimplement
|: waterand sedimentinimpaired transportpathwaysof segment-specificwaterand
(@) | orstressedsegmentstoattain constituents. sedimentqualitystandards.
LU standardsandcriteria.
=
m
O

o Actlorl'uWSQ-EI. {ActlonIWSQ-g ActionWsQ-5

mplementpl _ansto |mp_rov_e Quantlfytota.constltuent Ensurethatwaterquality
(7)) wate_rand.sgdlmentqualltyln loadings. L | standardsandsedimentquality
Z identifiedsegments. -

criteriaareadequateand
9 appropriate.
-
2 ActionWSQ-2 ActionWSsQ-4
Supporttheimplementationof Undertakeananalysisofthe
permittingrulesforshrimpfarms biologicalandecologicaleffects
andotheraquaculturefacilities. ofselectedconstituents.
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GOAL

OBJECTIVES

ACTIONS

Nonpoint Source Management Action Plan Flowchart

Improve managementofallloadings
tothebaysystem.

:

Coordinate and implementanonpoint
source management plan throughout
theregion.

-

ActionNPS-1
Develop aregional handbook of urban
nonpointsource pollutionBest
ManagementPracticesforvoluntary
use by localgovernmentsseeking to
implementnonpointsource pollution
preventionprograms.

_.

ActionNPS-2
Providecomplianceassistanceto
smallbusinessesandindustriesin
theregionthatare subjecttothe
NPDES permit program or have
nonpointsource controlneeds.

ActionNPS-3
Assistlocalgovernmentsto
implementOn-SiteSewageFacility

(OSSF) programs.

_’

ActionNPS-4
Coordinateandimplement
agriculturalwaterquality
management programs necessary to
meetwaterqualitystandards.
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Freshwater Resources Action Plan Flowchart

plan that will meet both humanand

thelong-term.

Develop aregional water management

environmental needs of freshwaterfor

v

Developandimplementawater
management plan based on best
availabledata.

ActionFW-1
Improvescientificunderstandingof
thefreshwaterneedsoftheestuaries.

-

ActionFW-2
AssisttheCoastalBendRegional
Water Planning Group and regional
water managerstoincorporate the
needsofestuariesincomprehensive
planning.

ActionFW-3
Supporteffortsthatdirectly
contributetoincreasedfreshwater
floweventsintothebaysand
estuariesoftheCoastalBend.

ActionFW-4
Effectivelycommunicatethepurpose
andresultsofongoing freshwater

plans and programs.
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GOAL

OBJECTIVES

ACTIONS

Public Education and Out

ch Action Plan Flowchart

Implementaninnovative and measurable education and outreach strategy to improve publicunderstanding and
supportforeffectivemanagementofbayresources.

v

v

v

Implementacoordinated
regional approach for
developmentanddistributionof
informationandoutreach

Implementaregional approach
todevelopanddistribute
environmentaleducation

curriculaforCoastalBend

Promotepublicparticipationin
environmentalstewardship
programstoincreaseawareness
andinstillindividual

materialsforidentifiedaudiences schooldistricts. responsibility.
andissues.
ActionPEO-1 ActionPEO-4

Developandimplementa
regional PublicEducationand
OutreachStrategy.

ActionPEO-2
EstablishaBayDay celebration
tofocusattentiononbay
resourcesanduses.

_.

ActionPEO-3
Providecurriculaforalllevelsof
environmentaleducationand
promote greater use of outdoor
educationalfacilitiesasameans
ofreachingchildren, young
people,andadults.

_.

Conductpublicforumsto
increasedialoguebetween
resource managersand users.

L

ActionPEO-5
Promote publicparticipationand
recognitionprogramstoprotect
the bay systemandits
resources.




Appendix B

Management Conference Membership

NAME

Policy Committee
Mr. Ray Allen
Commissioner John Baker

Mr. Gregg Cooke
Commissioner John R. Clymer
Commissioner Noe Fernandez
The Honorable Vilma Luna
Commissioner Garry Mauro

The Honorable Josephine Miller

The Honorable Loyd Neal
Mr. Bernard Paulson
The Honorable Carlos Truan

Management Committee
Mr. Ray Allen

Mr. Tobin Armstrong

Mr. John Barrett

Mr. Tony (Duke) Bonilla, Jr.
Mr. Richard L. Bowers

Mr. Allan Colwick
Mr. Robert Corrigan
Dr. Sally Davenport
Mr. Ted Grabowski
CAPT. Adan Guerrero
Ms. Sally Gutierrez

Mr. Mike Hightower
Mr. Edward (Ted) Jones
Dr. Tommy Knowles
Mr. Pat McCrary

Mr. Rick Medina

Mr. James Moore

Dr. Joe C. Moseley

Mr. Frank Newchurch

Mr. George Ozuna
Commissioner Gordon Porter

Dr. Warren Pulich

Mr. Jay Reining

Mr. Terry Ricks

Mr. Bill Seawell

Ms. Peatricia H. Suter
Mr. Windle Taylor

Mr. Richard Thompson
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AFFILIATION

Central Power & Light

Texas Natural Resource
Conservation Commission

USEPA - Region 6

Texas Parks & Wildlife Commission
Texas Water Devel opment Board
Texas House of Representatives
Texas General Land Office

County Judge of San Patricio
Mayor, City of Corpus Christi

Texas State Senate

Kenedy County

Bonilla & Berlanga
Western Pigments and Minerals, Inc.

Natural Resources Conservation Serv.
Citizens Advisory Committee
Texas General Land Office

US Navy Station - Ingleside

US Coast Guard

Texas Natural Resource
Conservation Commission

Texas Sea Grant College Program
Nueces River Authority

Texas Water Devel opment Board
Padre Island National Seashore
USArmy Corps of Engineers
Texas State Soil & Water
Conservation Board

Shiner, Moseley & Assoc., Inc.
Reynolds Metals, Inc.

US Geological Survey

City of Corpus Christi

Texas Parks & Wildlife Department
City of Corpus Chrigti

Texas Seafood Association

US Fish and Wildlife Service

Texas Railroad Commission
Texas Dept. of Health

-Coastal

Bend

REPRESENTING

Local Citizen

Elected State Official

Local Public Official
Local Public Official
Local Citizen

Elected State Official

CCBNEP Policy Committee
Large Land Holder

Row Crop Producer
Recregational Fisheries

Port of Corpus Christi
Authority

US Navy

Environmental Engineer
Local Governments
Advisory Committee

Citizens Advisory Committee
Bay Shrimpers

Environmental Advocate

Bays Plan



NAME

Management Committee (cont.)

Ms. Mary J. Thorpe

Mr. Tom Utter
Mr. Robert B. Wallace, Jr.

Ms. Becky Weber
Mr. Roger F. Welder
Dr. Terry E. Whitledge

Dr. Roger Zimmerman

AFFILIATION REPRESENTING

Del Mar College Coastal Bend

Council of Governments

City of Corpus Christi

Wallace & Wallace, L.L.P. Coastal Bend Bays

Foundation

USEPA - Region 6
Ranching

UT Marine Science Institute Scientific/Technical Advisory
Committee

Nationa Marine Fisheries Service

L ocal Governments Advisory Committee

Mr. John Alebis

Mr. Tommy M. Brooks
Ms. Sue Burck

Mr. Leon Decker

Mr. Dipak V. Desai, PE.
Mr. James A. Dodson
Mr. Daniel D. Durnan
Mr. John Ford

Judge Joe B. Garcia

Dr. Donald A. Hegwood
Mr. Bill Hennings

Mr. Marshall Holybee
Ms. Kay Jenkins

Mr. Paul Martinez

Mr. Jim Massey

Dr. Russ Miget

Mr. Con Mims

Mr. Fermin Munoz, Jr.
Mr. Ismael (Smiley) Nava

Mr. Ray O'Brien

Mr. Joe P. Pena
Commissioner Gordon Porter
Ms. Carola G. Serrato

Mr. Carlton (Buddy) Stanley

Commissioner Jimmy Strause
Ms. Jane Ward

CitizensAdvisory Committee

CAPT. Anthony C. Algjandro (Ret.)

Mr. Sam N. Beecroft
Mr. Gene W. Blacklock
Ms. Mary Campbell
Mr. Chuck Cazalas

Mr. Robert Corrigan
Dr. James Dinn, MD

August 1998

Jim Wells County

City of Port Aransas

Ingleside On The Bay

Nueces County Dept. of Public Health
Port of Corpus Christi Authority
City of Corpus Chrigti

Town of Bayside

Kenedy County

Brooks County

TexasA&M University

City of Corpus Chrigti
Guadalupe-Blanco River Authority
Aransas County

City of Austwell

Kingsville Farmers Co-Op
Texas Sea Grant Program
Nueces River Authority

Texas Railroad Commission
Texas Parks & Wildlife Dept.,
Resource Protection Div.

City of Rockport

Brooks County

San Patricio County

South Texas Water Authority
Texas Natural Resource
Conservation Commission

Live Oak County

City of Ingleside

City of Kingsville

Kleberg County

Port of Corpus Christi
Authority

B.C. Beecroft Company, Inc. Contractors

Coastal Bend Audubon Society

Port Aransas Rod & Reel

Citgo Corpus Christi Refinery

Ducks Unlimited
Recreational Sailing
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NAME

AFFILIATION

Citizens Advisory Committee (cont.)

Mr. John Fails
Mr. James B. Gafford
Ms. Corando Gallegos

Mr. William Goldston

Mr. Richard Gonzales
Ms. Grace Gonzalez
Mr. Frank Hankins

Mr. Scott Hedges

Mr. Thomas B. Henderson, Jr.
Mr. John Craig Hill

Mr. Eric Kaysen

Mr. Rick Kocurek

Mr. Patrick McGloin

Mr. August Meinrath

Mr. Harold Moore

Mr. Joe P. Mueller

Mr. Ancel Newman

Mr. PW. (Corky) Nieschwietz
CAPT. Jay Reining (Ret.)

Ms. Cecilia Riley

Mr. Stuart Sasser

Mr. Allen Shifley, PE.

Ms. Mary Pat Slavik

Mr. Jack Solka

Mr. Hal Suter

Mr. Butch Thompson
Ms. Judith Tor

Mr. Leroy J. Wieting

Coastal Bend Guides Association
Valero Refining

Hispanic Women’s Network

of Texas Association

Goldston Engineering, Inc.

New America Marketing

Organization for the Protection
of an Unblemished Shoreline
National Audubon Society
Geologist

Hoechst Celanese

Koch Refining Co.

Kocurek Family Farms

McGloin & Sween

Association for the Advancement
of Retired Persons

NAACP

Mueller Engineering Corp.

Save Lake Corpus Christi Foundation
Dupont Chemical

Coastal Bend Bays Foundation
Gulf Coast Bird Observatory
Texas SW Cattle Raisers Association
Betz Industrial

Organization for the Protection
of an Unblemished Shoreline
Architect

Tax Payers Association

King Ranch

Sierra Club

Reynolds Metals

Scientific/Technical Advisory Committee - Steering Directory

Dr. Steve S. Barnes

Mr. Bob Bass
Mr. Paul D. Carangelo

Ms. Robyn A. Cobb
Mr. Mike Cox

Mr. Philip A. Crocker
Dr. Lynn Drawe

Mr. Andy Garza

Mr. Jim Gooris

Dr. Joan Holt

Mr. Marshall E. Jennings, PE.
CAPT. Mike Kershaw
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National Spill Control School
TexasA&M

USArmy Corps of Engineers
Port of Corpus Christi Authority

US Fish and Wildlife Service
Valero Refining Company
USEPA - Region 6

Welder Wildlife Foundation
Texas State Soil and Water
Conservation Board

Koch Refining Company

UT Marine Science Institute
US Geological Survey

-Coastal

Bend

REPRESENTING

Coastal Bend Bays
Foundation

LULAC Council #1

Agriculture/Farmers

Architect

Oil and Gas Producers

Biologist
Ranching
Industrial Water Treatment

Port of Corpus Christi
Authority

Bays Plan



NAME

AFFILIATION REPRESENTING

Scientific/Technical Advisory Committee (cont.)

Mr. John Lloyd-Reilley

Mr. Lawrence W. McEachron

Mr. John A. Michael, PE.
Dr. Russ Miget

Dr. Joanna Mott

Mr. Bruce Moulton

Mr. Fermin Munoz

Mr. Jim P. Naismith
Ms. Leah Pagan Olivarri
Dr. Chris Onuf

Mr. Mike Ordner

Mr. George W. Pollitt
Mr. Gary Lee Powell
Dr. Jennifer S. Prouty
Ms. Cecilia C. Rhoades
Mr. Leo B. Trevino

Dr. Wes Tunnell

Dr. Jerry Wermund

Dr. Terry E. Whitledge

STAC Ex-Officio Directory
Mr. Tony Amos

Mr. Darwin J. Anderson
Mr. Charlie Belaire

Dr. Ed Buskey

Dr. Scott Carr

Mr. Chris Caudle

Mr. Terry J. Cody

Dr. Hudson R. DeYoe
Dr. Quenton R. Dokken
Dr. Ken Dunton

Dr. Robert J. Edwards
Mr. Carlos Garcia

Mr. Scott A. Holt

Mr. David A. Jensen
Dr. Paul A. Montagha
Mr. Darwin Ockerman
Mr. Ken Roberts

Mr. C.J. Romero

Mr. Harold Stone

Ms. Christina Thompson

continued next page

August 1998

Kikadela Garza Plant MateridsCtr.  Natural Resources
Conservation Service
Texas Parks and Wildlife Department

Naismith Engineering, Inc.

Texas Sea Grant Program

Texas A&M University - Corpus Christi

Texas Natural Resource

Conservation Commission

Texas Railroad Commission

San Patricio Municipal Water District

Olivarri & Associates, Inc.

National Biological Service

Texas Department of Health

Mine Warfare Command

Texas Water Devel opment Board

Texas A&M University - Corpus Christi

Texas A&M University - Corpus Christi
UT Bureau of Economic Geology
UT Marine Science Institute

UT Marine Science Institute

Belaire Consulting, Inc.

UT Marine Science Institute

National Biological Service

Texas Natural Resource

Conservation Commission

Texas Parks and Wildlife Department
UT PanAmerican

Texas A&M University - Corpus Christi
UT Marine Science Institute

UT Pan American

Texas Genera Land Office

UT Marine Science Institute

National Spill Control School

UT Marine Science Institute

US Geologica Survey

Hoechst Celanese

Citgo Refinery

Texas Agricultural Extension Service
Texas A&M University - Corpus Christi

- 67




NAME

Action Plan Task Force Members
Bay Tourism and Recreation

Andy Agan

Ray Allen
Maureen Bennett
Richard Bullock
Paul Carangelo
Quenton Cook
Tom Curlee

Ed Hegen

Kay Jenkins

Stan Kotzer
Christopher Lawrence
Malcom Matthews
William McDowell
Dewey McTee
Russ Miget

Will Myers
Marilyn Pierce
Jennifer Prouty
Mic Raasch

Diana Ramirez

Jay Reining
Cecilia Rhoades
Jack Solka

Karen Soule

John Warren
Carter Whatley
Leroy Wieting
Albert Wylie

Public Health

Connie Arnold
Ambrose Charles
Leon Decker
Melinda Gonzales
Don Hand

Debbie Lindsey-Opel
Barbara Minshew
Kay Moseley RN
Joanna Mott

Mike Ordner

Jay Reining

Jon Sunday

Richard Thompson
Christina Thompson
Chris Veltri

Shelly Whitehurst
Leroy Wieting
Randy Yates

Carl Young
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AFFILIATION

Coastal Conservation Association

Local Citizen

Ecotourism

Coastal Bend Council of Governments
Port of Corpus Christi Authority
Corpus Christi Marina

Port Industries of Corpus Christi

Texas Parks & Wildlife

Aransas County

Texas Seafood Association

Nueces County

City of Corpus Christi

Corpus Christi Yacht Club

Coastal Conservation Association
Texas Sea Grant College Program
Coastal Kayaking

Greater Corpus Christi Business Alliance
Texas A&M University - Corpus Christi
City of Corpus Christi

Texas General Land Office

Citizens Advisory Committee
Concerned Citizen

Architect

Industry

Ducks Unlimited

Texas A&M University - Corpus Christi
Industry

United States Coast Guard

City of Aransas Pass

Texas Dept. of Agriculture

Nueces County Dept. of Public Health
CCISD Health Services

Fishing Guides/Guide Boat Operators
H.E.B.

Interested Citizen

Industry

Texas A&M University - Corpus Christi
Texas Dept. of Health

Citizens Advisory Committee

Texas Dept. of Agriculture

Texas Dept. of Hedlth

Texas A&M University - Corpus Christi
Restaurant Association

Concerned Citizen

Industry

Windsurfers

USEPA

-Coastal Bend
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NAME

AFFILIATION

Action Plan Task Force Members continued

Bay Debris
Tony Amos

Mauricio Benavides
Kathleen Campbell
Paul Carangelo
Quenton Cook
Bernando Garcia
Hal Hamilton
Thomas Henderson, Jr.
Dewayne Hollin
Dee Owens

Karen Owens
Ross Purdy

Laura Radde

Jay Reining
Dennis Rocha
Paula Sales

David Spooner
Edna Villanueva
Dawn Volk

Steve Waterman
Peggy White

Troy Williamson
Roger Zimmerman

Brown Tide
Teresa Barrera
Tony (Duke) Bonilla, Jr.
Ed Buskey
Thomas Calnan
Jay Evans

Jon Fails
Tommy Hallick
Bob Harraghy
Joan Holt

Mike Hubner
Russ Miget
James Moore
Denise Nutt
Chris Onuf

Jay Reining
Kurtis Rhudy
Jack Solka
Kyle Spiller
Mary Spolans
Terry Whitledge
Roger Zimmerman

August 1998

UT Marine Science Ingtitute
Nueces County Drainage District #2
US Coast Guard

Port of Corpus Christi Authority
Corpus Christi Marina

Nueces County

Windsurfers

Geologist

Texas Sea Grant

Clean-Up Programs

Texas Mid-Continental Oil & Gas Association
TexasA&M University - Corpus Christi
USEPA

Citizens Advisory Committee
Texas General Land Office

Texas Dept. of Transportation

Oil Producer

USEPA

City of Corpus Christi

Nueces County

Industry

Coastal Conservation Association
National Marine Fisheries Service

Center for Coastal Studies

Recreational Fisheries

UT Marine Science Ingtitute

Texas Genera Land Office

Rancher

Fishing Guide

Coastal Conservation Association
Concerned Citizen

UT Marine Science Ingtitute

Citizen

Texas Sea Grant College Program
Texas State Soil & Water Conservation Board
Industry

National Biological Survey

Citizens Advisory Committee
TexasA&M University - Corpus Christi
Architect

Texas Parks & Wildlife

Padre Island Property Owners
Scientific/Technical Advisory Committee
National Marine Fisheries Service
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NAME

AFFILIATION

Action Plan Task Force Members continued

Habitat/Living Resources

Jm Atkins

Bob Bass

Jim Bergan
Thomas Calnan
Robyn Cobb
Lynn Drawe
Nancy Elliott
Mark Fisher
Billy Fuls

Bill Grimes
Tommy Hallick
Scott Hedges
Joan Holt

Cal Jennings
Stan Kotzer

Lawrence McEachron

John Miller
Thomas Minello
Joe Mueller
Tommy Nelms
Brien Nicolau
Q.M. Priday, Jr.
Warren Pulich
Jay Reining
Stuart Sasser
Norm Sears
Elizabeth Smith
Wes Tunnell
Leroy Wieting
Kim Withers
Marc Woodin
Roger Zimmerman

Dredging
Waymon Boyd
Greg Brubeck
Raul Cantu, Jr.
Pat Clements
David Dear
Jim Ehman
Mark Fisher
James Gafford
Bill Grimes
Frank Hankins

Scott Hedges
Rebecca Hensley
Mike Hightower
Bill Jackson
Mike Jansky

70

Coastal Conservation Association
USArmy Corps of Engineers

The Nature Conservancy

Texas Genera Land Office

US Fish & Wildlife Service

Welder Wildlife Foundation

Native Plant Society of Texas

Texas Natural Resource Conservation Commission
Texas Parks & Wildlife

Texas Genera Land Office

Coastal Conservation Association
National Audubon Society

UT Marine Science Ingtitute

Coastal Conservation Association
Texas Seafood Association

Texas Parks & Wildlife

Padre Island National Seashore
National Marine Fisheries Service

Oil & Gas Producers

Coastal Conservation Association

City of Corpus Christi

Farmer

Texas Parks & Wildlife

Citizens Advisory Committee
Ranching/TSCRA

USEPA

Texas A&M University - Corpus Christi
Scientific/Techncial Advisory Committee
Industry

Texas A&M University - Corpus Christi
Bird Watchers

National Marine Fisheries Service

King Fisher Marine Service

Port of Corpus Christi Authority
Texas Dept. of Transportation

US Fish & Wildlife Service
CITGO

Coastal Conservation Association
Texas Natural Resource Conservation Commission
Industry

Texas Genera Land Office
Organization for the Protection

of an Unblemished Shoreline
National Audubon Society

Texas Parks & Wildlife

Texas Sea Grant College Program
National Marine Fisheries Service
USEPA

-Coastal Bend Bays
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NAME

AFFILIATION

Action Plan Task Force Members continued

Dredging continued
Walt Kittleburger
Russ Miget

Ismael (Smiley) Nava
Frank Newchurch
Jack Oates

Arnold Ott

Jay Reining

Terry Ricks

Thomas Rodino (RET.)
Denise Lynn Sloan
Jack Solka

Les Sutton

Leroy Wieting

Mike Wike

Freshwater Resources
Tom Ballou, Jr.
Thomas Calnan

Mike Chandler

John Clements

Terry Cody

Chuck Curry

James Gafford

Pete Gildon

Thomas Henderson, Jr.
Cal Jennings

Paula Maywald

Tom McGehee
August Meinrath

Con Mims

Bruce Moulton

Ismael (Smiley) Nava
Brien Nicolau

Gary Powell

Jay Reining

Carola Serrato

Allen Shifley, PE.
Patricia Suter

Tom Wegner

Terry Whitledge
Leroy Wieting

August 1998

Lower Laguna Madre Foundation
Texas Sea Grant College Program
Texas Parks & Wildlife

Port Industries of Corpus Christi
Industry

Railroad Commission

Citizens Advisory Committee
Bay Shrimpers

US Coast Guard

USArmy Corps of Engineers
Architect

Marine Consultant

Industry

Hollywood Marine

Industry

Texas Genera Land Office

Citgo Refinery

Industry

Texas Parks & Wildlife

Citizen

Industry

City of Rockport

Geologist

Coastal Conservation Association
Rancher

TexasA&M University - Kingsville
Association for the Advancement of Retired Persons
Nueces River Authority

Texas Natural Resource Conservation Commission
Texas Parks & Wildlife

City of Corpus Christi

Texas Water Devel opment Board
Citizens Advisory Committee

South Texas Water Authority

Industrial Water Treatment
Environmental Advocate

Texas Parks & Wildlife
Scientific/Technical Advisory Committee
Industry
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NAME

AFFILIATION

Action Plan Task Force Members continued

Water/Sediment Quality

Curtis Abbott
Kenneth Blake-Kidd
Thomas Calnan
Scott Carr
Christopher Caudle
Allan Colwick
Philip Crocker

Jim Davenport
Andy Garza

John Giles

Hubert Hall

Larry Hannessehlager
Robbin Jackson
Joe Keepers

Larry Koenig
ClareLee

Karen Meador
Rick Medina
Sotero Ramirez 111
Jay Reining

Ken Rice

Jeffrey Strapper
Leroy Wieting
Roger Zimmerman

Point Source
Pam Baker
Robert Bickham
Thomas Calnan
Christopher Caudle
Mike Cox
Mickey Garza
Jim Gooris
Lynnda Kahn
Larry Koenig
Paul Kratzig
Frank Newchurch
Karen Owens
Bhaskar Patel

Jay Reining

Dave Sullivan
Windle Taylor
Troy Williamson

7 2

Coastal Conservation Association

TexasA&M University - Kingsville

Texas Genera Land Office

National Biological Survey

Texas Natural Resource Conservation Commission
Natural Resources Conservation Service

USEPA

Texas Natural Resource Conservation Commission
Texas State Soil and Water Conservation Board
Coastal Bend Council of Governments

City of Corpus Christi

Railroad Commission

Industry

Agriculture

Texas Natural Resource Conservation Commission
US Fish & Wildlife Service

Texas Parks & Wildlife

USArmy Corps of Engineers

Agriculture

Citizens Advisory Committee

Texas Parks & Wildlife

Texas Agricultural Extension Service

Industry

National Marine Fisheries Service

Environmental Defense Fund

Oil Producer

Texas Genera Land Office

Texas Natural Resource Conservation Commission
Industry

Texas Natural Resource Conservation Commission
Industry

Shiner, Moseley & Associates

Texas Natural Resource Conservation Commission
Coastal Conservation Association

Industry

Texas Mid-Continental Oil & Gas Association
City of Corpus Christi

Citizens Advisory Committee

Coastal Conservation Association

Texas Railroad Commission

Coastal Conservation Association

-Coastal Bend Bays
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NAME

AFFILIATION

Action Plan Task Force Members continued

Urban Runoff
Darwin Anderson
James Boren
Monica Burrell
Thomas Calnan
Paul Carangelo
Steve Elliott
Valerie Gray
Brandol Harvey
Thomas Henderson, Jr.
Bill Hood

Ray Huffman
Darlene Locke
Mary Perez

Jay Reining
Carl Suding
Carlos Swonke
Arthur Talley
Tom Utter

Jane Ward
Leroy Wieting

Agricultural Runoff
John Barrett
Clyde E. Bohmfalk
John Bremer

Sid Brough
Thomas Calnan
Duane Compion
David Crow
Bobby Eddleman
Andy Garza
Roger Hancock
Wayne Hanselka
Ray Huffman
Steve Livingston
Mike McMurry
Eduardo Mendez
John Michael, PE.
Laura Radde

Jay Reining

Dave Sullivan
Terry Whitledge
Leroy Wieting
Leroy Wolff

August 1998

Farming

Coastal Conservation Association
USEPA

Texas General Land Office

Port of Corpus Christi Authority

San Patricio County

City of Corpus Christi

City of Corpus Christi

Geologist

Texas Dept. of Transportation

Texas Agricultural Extension Service
Texas Agricultural Extension Service
Texas Dept. of Transportation

Citizens Advisory Committee

Padre |sland Conservation Commission
Texas Dept. of Transportation

Texas Natural Resource Conservation Commission
City of Corpus Christi

City of Ingleside

Industry

Row Crop Producers

Texas Natural Resource Conservation Commission
Texas Agricultural Extension Service

South Texas Cotton Growers

Texas Genera Land Office

Industry

Rancher

Texas Agricultural Extension Service

Texas State Soil and Water Conservation Board
USEPA

Texas Agricultural Extension Service

Texas Agricultural Extension Service

Texas Agricultural Extension Service

Texas Dept. of Agriculture

Texas State Soil and Water Conservation Board
Naismith Engineering

USEPA

Citizens Advisory Committee

Coastal Conservation Association
Scientific/Technical Advisory Committee
Industry

Natural Resource Conservation Services
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NAME

AFFILIATION

Action Plan Task Force Members continued

Maritime | ssues

Anthony Alejandro, PE.

Carl Anderson
Brad Dearing
H.L. (Skip) Edgar
Bruce Hawn

Tom Heffernan

Thomas Henderson, Jr.

Mike Kershaw
John Lindley
Kate McAfee
Lloyd Mullins
Fermin Munoz, Jr.
Frank Newchurch
Jay Reining
Alfred Robbins
C. J. Romero
Leroy Wieting
Phil Woods

Public Outreach
Darrin Bauer

Jim Baxter

Terry Branch
Dorothy Browne
Will Cohen
Javier Colmenero
Christina Conner
Sally Davenport
Hillis Dominguez
Mindy Durham
Kathleen Fleming
Susan Foore
John Giles
Richard Gonzales
Melinda Gonzales
Vick Hines
Diane Kiddy
Scott Kucera
Patricia Lacombe
Debbie Lindsey-Opel
Pearl Love
Yolanda Marruffo
Shannon Mayo
Paul Montagna
Joe Mueller
Elane Murray
Ray O'Brien
Dottie O’ Ned
Karen Owens
Catherine Porter
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Port of Corpus Christi Authority
USArmy Corps of Engineers
Aker Gulf Marine

Industry

Coastal Conservation Association
Texas Parks & Wildlife
Geologist

Pilots Association

US Coast Guard

Texas General Land Office
Texas General Land Office
Texas Railroad Commission
Port Industries of Corpus Christi
City of Corpus Christi
Ingleside-On-The-Bay

Industry

Industry

Industry

Texas Agricultural Extension Service
Coastal Conservation Association
USEPA

Texas Genera Land Office

Texas Agricultural Extension Service
Media

Texas Parks & Wildlife

Texas Genera Land Office

Rockport

Texas Maritime Museum

Elementary Education

Kingsville Public Education

Coastal Bend Council of Governments
Marketing

CCISD Health Services

Senator Truan's Office

High School Education
CCISD/Administration/Energy

US Coast Guard

H.E.B.

Industry

Corpus Christi Water Dept.

Texas State Aquarium

UT Marine Science Institute

Qil & Gas Producers

Coastal Bend Audubon Society

City of Rockport

Desk & Derrick Club

Texas Mid-Continental Oil & Gas Association
The Nature Conservancy
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NAME

AFFILIATION

Action Plan Task Force Members continued

Public Outreach continued

Kit Price
Cecilia Rhoades
Tara Schultz
Ron Smith
Glenda Swierc
Kathy Tallent
Carter Tate
Rick Tinnin
Rich Tuttle

Shoreline Management

Anthony Alejandro, PE.

Ray Allen

Pat Clements
Dave Coggins
Quenton Cook
Frank Hankins

Norb Hart
Brandol Harvey
Lynnda Kahn
Brandy Kratz
Roy Lehman
Don Lloyd-Reilly
Joe Moseley
Lloyd Mullins
Jennifer Prouty
Stan RussHl|
Patricia Suter
OlgaTorres
Mary Ellen Vega
Leroy Wolff

Texas A&M University - Corpus Christi
Concerned Citizen

Texas State Aquarium
Adopt-A-Wetlands

Flour Bluff High School

Childhood Devel opment

Coastal Conservation Association

UT Marine Science Ingtitute

Port Industries of Corpus Christi

Port of Corpus Christi Authority
Local Citizen

US Fish & Wildlife Service

Padre Island Business Association
Corpus Christi Marina
Organization for the Protection

of an Unblemished Shoreline

City of Corpus Christi

City of Corpus Christi

Shiner, Moseley & Associates
Corpus Christi Board of Redltors
Center for Coastal Studies

Industry

Shiner, Moseley & Associates
Texas Genera Land Office

Texas A&M University - Corpus Christi, Nueces County
Environmental Engineer
Environmental Advocate
Metropolitan Planning Organization
Texas Parks & Wildlife

Natural Resource Conservation Services

Coastal Bend Bays and Estuaries Program Staff
Ms. SandraAlvarado, Research Specialist

Mr. Doug Baker, Information Specialist

Mr. Jeff Foster, Program Administrator

Ms. Alice Laningham, Administrative Coordinator

Mr. Richard Volk, Director

August 1998
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Appendix C

Glossary

Atmospheric deposition: A complex phenomenon that occurs when emissions of sulfur,
nitrogen compounds, and other substances are transformed by chemical processesin the
atmosphere and then deposited on earth in either a dry or wet form.

Aquaculture: The production of stocks of marine or estuarine organisms by rearing in a
controlled environment. A controlled environment provides and maintains throughout the
rearing process one or more of the following: predator protection, food, water circulation,
salinity, or temperature controls.

Benthic: Referring to the community of plants and animals that live on the bottom of
waterbodies.

Best Management Practice (BMP): A method, activity, maintenance procedure or other
practice for reducing the amount of pollution entering a waterbody.

Bioaccumulation: The uptake of toxic chemicals leading to elevated concentrations of
those substances within plant or animal tissue.

Bycatch: The unintended taking of a species while net fishing for another species.

Contact recreation: Activities that cause people to contact water, such as swimming,
boating, windsurfing, etc.

Ecosystem: An ecologica community and its environment functioning as a unit in nature.
Entrainment: Occurs when an organism is drawn into a water intake and cannot escape.

Epidemiological: Relating to the science of addressing the incidence, distribution, and
control of disease in a population.

Estuary:. A coastal waterbody, with tidal mixing, where fresh water from rivers mixes with
salt water from the ocean.

Eutrophication: The process during which awaterbody becomes highly loaded with
nutrients, (primarily nitrogen and phosphorous), sometimes causing oxygen depletion from
algal overgrowth or blooms.

Geographic Information System (GIS): A computer system that enables one to create and
analyze electronic maps that depict various types of data, such as wetland coverages, toxic
waste sites, etc.

Hypersaline: Extremely high levels of sdinity.
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I mpingement: Occurs when an entrapped organism is held in contact with the intake
screen and is unable to free itsalf.

National Pollutant Discharge Elimination System (NPDES): A provision of the Clean
Water Act which prohibits discharge of pollutants into waters of the U.S. unless a specia

permit isissued by USEPA or a state.

Nonpoint Source: Anindirect discharge, not from a pipe or other specific source. Includes
water running off the land’s surface directly into waterbodies or running off streets or other

paved areas into a centralized collection system.

Nutrient: Any substance assimilated by living things that promotes growth.

Pathogenic organisms. Biological agents, such as bacteria and viruses, that cause sickness

or disease.
Phytoplankton: Microscopic algae that are fredly floating in aquatic systems.

Planktonic: Referring to tiny plants and animals that live in water.

Point Source: A specific source or point of origin, such as a discharge pipe or outfall.

Riparian: Habitat occurring along the bank of ariver, lake, stream, or creek.

Sustainable economic growth: Growth that meets the needs of the present without
compromising the ability of future generations to meet their own needs.

Stakeholder: One who isinterested in or impacted by a project.
Turbidity: A cloudy condition in water due to suspended silt or organic matter.

Watershed: The land areathat drains into a stream, river, estuary, or other waterbody;
same as drainage area.

Xeriscape: The use of native plants and other vegetation for landscaping.
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Endorsements

“ The approval of the Plan will ensure the
preservation of our Coastal Bend wetlands; a natural
treasure that requires protection for the approaching
millennium!” - Carlos F. Truan, Dean of the

Texas Senate

“[We] commend the Coastal Bend Bays Plan for its
integrated approach towards action to achieve
conservation, protection, and judicious devel opment
of our natural resources.” - Peggy Duran, President,
The League of Women \oters of Corpus Christi

“ As more and more people come to our area...

we must have a plan to protect and conserve, but also
sustainably use these resources...” - John \\es
Tunnell, Director, Center for Coastal Studies

“ Considering the scope and complexity of the
mission and the relatively short period of time
allotted to complete it, this has been a formidable
task.” - Frank Hankins, OPUS

“ The Coastal Bend Bays Plan will go along way in
ensuring the ecological and economic vitality of the
Coastal Bend bays and estuaries.” - Vilma Luna,
House of Representatives

“[We] fully support the Plan’s bottom-up, consensus
based approach to natural resource management...”
- John Barrett, Row Crop Producers

“The approach used to build the Coastal Bend Bays
Plan...is commendable.” - Agnes A. Harden,
County Judge of Aransas County

“We believe the fundamental s of good science have
prevailed...to achieve a sound Bays Plan.” -

Frank N. Newchurch, 111, Chairman, Port Industries
of Corpus Christi

“[The Bays Plan] truly represents a thorough outline
for a coordinated approach for addressing the future
management of the bay and adjacent study areas.” -
Mike Hightower, Deputy Director, TAMU Sea Grant
College Program

“ The conservation of Texas fish and wildlife
resourcesis[our] primary legidative mandate.

The Plan represents an important mechanismto help
meet that respongibility...” - Dr. Larry McKinney,
Texas Parks & Wildlife

“ The effort to gather the best scientific protection
to help shape public policy has resulted in an
outstanding guide for bay resource protection in the
21<t century.” - Ray Allen, Chairman, Coastal Bend
Bays Foundation

“The Serra Club ...believes that [the Plan] has given
the area an excellent knowledge of existing
conditions and has shown where possible problems
lie or may occur in the future.” - Patricia H. Suter,
Chairman

“The estuaries of the Coastal Bend region of Texas
are key elements in contributing to coastal living
marine resources of the Gulf of Mexico and our
nation.” - National Marine Fisheries Service,
Southeast Fisheries Science Center

“ The Texas Sate Aquarium believes strongly in what
the Estuary Program represents and we pledge our
contribution to educate residents and visitors on the
conservation and wise use of our estuaries.” - Steve
Ordahl, Executive Director, Texas State Aquarium

“ Quccessful completion of the plan reflects the
dedication and wisdom of the Texas Coastal Bend
community and a strong commitment to its
implementation.” - Peter M. Emerson,
Environmental Defense Fund

“Now is the time for our entire community to
support... and advocate the implementation of the
Plan. We have the opportunity to make a significant
contribution.” - Robert N. Corrigan, Jr., Co-Chair,
Citizens Advisory Committee

“The strong local commitment and sense of
owner ship that led to the devel opment of the Plan
will surely lead to swift implementation of its
actions.” - Bill Hathaway, USEPA Region 6

“This overarching plan should help to address
preservation and enhancement of many of the values
of the bays systems of Texas Coastal Bend Region.” -
Robyn Cobb, U.S Fish & WIdlife Service

“ The resultant Plan initiatives are consensus based,
supported by sound science, and reflect fiscal and
political reality.” - John LaRue, Executive Director,
Port of Corpus Christi
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