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EXECUTIVE SUMMARY

Each National Estuary Program is required to develop a Comprehensive Conservation and Management
Plan and Action Plans to improve the quality of the estuary. This is done under the guidance of a
Management Conference. Section 320(b)(6) of the Water Quality Act of 1987 specifies that each
Management Conference shall “... monitor the effectiveness of actions taken pursuant to the plan,” with
the following two primary goals:

* Measure the effectiveness of the management actions and programs implemented under the
Comprehensive Conservation and Management Plan; and

* Provide essential information that can be used to redirect and refocus the Comprehensive
Conservation and Management Plan during implementation.

This document describes the regional monitoring proposed by the Coastal Bend Bays & Estuaries
Program (CBBEP) to meet these requirements and addresses the monitoring and assessment needs of
specific actions in the CBBEP’s Comprehensive Conservation and Management Plan, the Coastal Bend

Bays Plan (Bays Plan).

This Regional Monitoring Plan (RMP) utilizes both environmental monitoring (to measure the
effectiveness of actions towards improving the estuarine environment} and programmatic monitoring (to
measure the progress towards implementation of specific Bays Plan Action Plans). The RMP directly
links evaluation of the progress made on the Bays Plan Actions to the expected environmental responses
resulting from those Actions and addresses three basic questions:

s  Are the goals and objectives of the Bays Plan being met?
¢ s the ecosystem responding to the management actions?
* [s progress being communicated in an effective and timely manner?

Environmental Monitoring

The environmental monitoring component of the RMP is designed to provide environmental data that can
be compared to the objectives in each Action Plan and builds upon previous characterization studies to
achieve monitoring goals. Because many of the Bays Plan Action Items address common issues in the
CBBEP area, monitoring under one Bays Plan Action Item can contribute to understanding the response
in the system to other Bays Plan Actions or to the overall response of the estuary as a result of
implementing the Bays Plan Actions. However, the coordination and overall effectiveness of measuring
the effects of individual actions in the system could be problematic and result in unnecessary expenditure
of funds. Therefore, an overall health of the bays approach for measuring the effectiveness of the actions
is taken in the RMP, by systematically measuring the net effectiveness of all actions implemented.
However, the plan is flexible in that it provides for tailored monitoring plans at a site or project specific
level for any action that requires very specific environmental evaluation to measure the success of the

action.

These two complimentary approaches are presented in two separate sections of the RMP. The first
section provides a monitoring program that addresses the “Health of the Bays” using a bay wide focus on
status and trends. It also addresses the cumulative impacts of Action Plan implementation. The “Health
of the Bays” environmental monitoring incorporates the major areas of environmental concern in the
system, including habitat, sediment quality, water quality, freshwater resources, commercial and
recreational fisheries, species of concern, and shoreline management. The second section addresses
Action-ltem specific environmental elements identified under the eleven major Action Plans of the Bays
Plan. Monitoring or assessment or both under these Action Items will be site specific in nature and thus
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subject to development of specific monitoring plans or assessments that address the environmental
response to the implementation of the specific Action Item. Not all eleven areas of the Bays Plan require
environmental monitoring or assessment, thus this section focuses on those Actions Itemns that have
requirements for environmental evaluation and that are not addressed effectively by the “Health of the
Bays” monitoring. Some of these Actions may require only short-term monitoring or a fairly simple
environmental assessment rather than long-term monitoring.

Programmatic Monitoring

The proposed programmatic monitoring under each of the eleven Action Plans identified in the Bays Plan
(Bay Tourism and Recreation; Bay Debris; Public Health; Shoreline Management; Maritime Commerce;
Dredging; Habitat and Living Resources; Water and Sediment Quality; Nonpoint Source Management;
Freshwater Resources; and Public Education and Qutreach) will keep managers informed of the status of
various actions and the degree to which programs are or are not achieving their intended outcome.
Progress towards completion of the Bays Plan Actions will be measured through a database system
designed to track completion of Bays Plan Action Item milestones and deliverables.

Funding and Coordination

Several ongoing environmental data collection and monitoring activities are in progress in the CBBEP
area and provide the foundation for monitoring. These ongoing programs will be enhanced through
recommended modifications to present monitoring activities, Implementation of the modifications is,
however, contingent on the commitment of funding for these activities, as is the continuation of the
present monitoring. Thus the RMP will be implemented to the level of funding available.

This monitoring plan seeks to promote cooperation among agencies and stakeholders by incorporating
and coordinating efforts into an integrated monitoring plan as required to measure the response of the
CBBERP system to the various Bays Plan Actions. Towards this end, the CBBEP will organize and
facilitate an annual monitoring agencies’ coordination meeting to incorporate existing and planned
monitoring efforts or elements into the RMP, identify critical information gaps, and attempt to standardize
and coordinate future monitoring efforts. This effort will minimize duplication of effort among agencies,
reduce the cost of monitoring, and provide integrated results to the scientific, regulatory, and stakeholder
communities in an efficient and timely manner.

Data Management, Synthesis and Reporting

Under the monitoring plan, standard scientifically acceptable sampling and analytical methods and quality
assurance/quality control (QA/QC) protocols will be adopted to ensure that monitoring information
collected by the various partners in this effort are of known, high quality and are directly comparable.
Where new QA/QC plans are needed, the performing party, in coordination with the CBBEP, will act as
the central organization for coordinating the development of Quality Assurance Project Plans (QAPPs).
These QAPPs will clearly describe the goals, data needs, sampling locations and schedules, analytical and
interpretive approach, analytical methods including data quality objectives, and how the data will be used
within the monitoring program'. Comparability of data generated by these various programs must be
demonstrated.

Data collected as part of the RMP will be stored in accordance with the CBBEP Data Management
Strategy (DMS). Data from projects associated with the RMP will be available in hardcopy and
electronic format from participating agencies and the CBBEP. All participating agencies will supply data

! Where possible, these plans should follow Texas Natural Resource Conservation Commission (TNRCC)
and Environmental Protection Agency (EPA) guidelines.
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from their monitoring programs in a timely and efficient manner to ensure that the CBBEP can report the
data in a timely manner to the public.

Programmatic progress will be summarized at annual CBBEP meetings and in implementation reviews
and annual “report cards” developed by the CBBEP. A “State of the Bays” report will be prepared every
five years to convey the health of the system. With this information, managers can modify Action Plans
or specific Action Items as needed to achieve the desired outcomes outlined in the Bays Plan. Where
appropriate, resources may be redirected to ensure that desired outcomes are achieved.

The RMP will be reviewed every five years for relevancy and updated as appropriate.
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Preamble
Coastal Bend Bays & Estuaries Program
Regional Monitoring Plan

The Coastal Bend Bays & Estuaries Program (CBBEP) Regional Monitoring Plan (RMP) was developed
as a comprehensive monitoring effort designed to provide environmental data of known quality and
confidence. It will be responsive to the goals and objectives identified in the Implementation Strategy for
the Coastal Bend Bays Plan, and will also have a larger goal of providing knowledge of bay-wide
¢cosystems, their variability, and social impacts both environmental and ecological. Understanding that
no agency’s mandate is broad enough for this entire undertaking, the RMP seeks to promote a cooperative
effort by all agencies, organizations, and other stakeholders who participate in bay ecosystems monitoring
activities. The RMP attempts to integrate and build upon the various monitoring efforts currently active
within the CBBEP area to create a comprehensive and unified monitoring plan. It wiil integrate current
monitoring efforts to the maximum extent possible, while working in accordance with the distinct
objectives of the groups involved. The RMP will be developed with full participation of all interested
stakeholders to encourage cooperation and communication and to maximize the potential for successful
implementation.
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Coastal Bend Bays & Estuaries Program
Regional Monitoring Plan®

1. INTRODUCTION

Each National Estuary Program (NEP) is required to develop a Comprehensive Conservation and
Management Plan (CCMP) and Action Plans to improve the quality of the estuary. This is done
under the guidance of a Management Conference. Section 320(b)(6) of the Water Quality Act of
1987 specifies that each Management Conference shall ““... monitor the effectiveness of Actions
taken pursuant to the plan,” with the following two primary goals:

* Measure the effectiveness of the management actions and programs implemented
under the Comprehensive Conservation and Management Plan; and

¢ Provide essential information that can be used to redirect and refocus the
Comprehensive Conservation and Management Plan during implementation.

The Coastal Bend Bays & Estuaries Program (CBBEP)® began implementing its CCMP, titled the
Coastal Bend Bays Plan (Bays Plan) in 1999. This document presents the Regional Monitoring
Plan (RMP) proposed by the CBBEP to monitor and track implementation of the Bays Plan as
required under the Water Quality Act of 1987.

In the technical sense, monitoring entails collecting a series of observations over time and
involves the measurement of trends in the system or the status of an area. This repetition of
measurements over time, for the purpose of detecting change, distinguishes monitoring from
research and assessment. For example, a one-time measurement of contaminant levels in fish
caught and used as food through recreational fishing for the purpose of health risk evaluation is
an assessment. However, an annual survey to determine whether a change in contaminant levels
in recreational fish occurs is monitoring,

The RMP as proposed herein is based on existing monitoring programs and modifications or
additions to present monitoring activities. The RMP directly links evaluation of the progress
made on the implementation of Bays Plan Actions to the expected environmental responses
resulting from those Actions and addresses three basic questions:

* Are the goals and objectives of the Bays Plan being met?
* [sthe ecosystem responding to the management actions?
e Is progress being communicated in an effective and timely manner?

The first question addresses the overall success of CCMP implementation, which can be based on
the degree to which actions are being implemented and any measurable improvements in the
ambient environment. The second question is environmental in nature, and focuses on changes in
ambient water quality and sediment conditions, ecological functions, or biological populations

? The introduction and information on implementation and effectiveness monitoring in this RMP have been
adapted in part from the Tillamook Bay National Estuary Program Monitoring Plan. The Tillamook Plan
provides a succinct description and summary of the general requirements of the National Estuary Program
(NEP) monitoring requirements and the purpose and need for collecting and reporting both programmatic
and environmental data.

* Formerly the Corpus Christi Bay National Estuary Program (CCBNEP)



and communities, The third question relates to the effectiveness of communications to the public,
regulators, and policy makers informing them of the progress being made on Actions and the
resulting environmental response.

To effectively evaluate the success of the Bays Plan, it is necessary to track both the extent to
which the Actions laid out in the Bays Plan are being implemented and the environmental
response to those implemented Actions. Environmental responses and the overall health of the
bays will be measured through environmental monitoring. Programmatic monitoring witl be used
to track the implementation of actions.

1.1 Environmental Monitoring

Environmental monitoring answers broad ecological questions: “Is the ecological integrity of the
bay and watershed changing?” “Is water quality improving or getting worse, and by how much?”
“Does implementation of Action Items in the Bays Plan have the desired effect?” Environmental
monitoring lends itself more toward an assessment of success in attaining the environmental goals
and objectives of the Bays Plan than to the implementation of specific Actions.

The environmental monitoring plan is presented in two sections. The first section provides a
monitoring program that addresses the “Health of the Bays” and has a bay wide focus on status
and trends. “Health of the Bays” monitoring will address the entire system and will focus on
areas known to be problematic or that have a clear potential to develop problems. However,
inclusion of areas that are not likely to have or develop unacceptable conditions (e.g., reference or
control sites) will allow a determination as to whether observed conditions are bay wide or local.
This will also enable local responses to be compared to implementation of Action Items. The
second section addresses environmental elements identified under the eleven major Action Plans
of the Bays Plan. Evaluation of environmental conditions for these Action Items is site specific
in nature and thus subject to development of specific monitoring plans or environmental
assessments that address the environmental response to the implementation of the specific Action.
This may include a simple assessment of the response of the system or short-term monitoring to
ensure the action has the desired effect. The need for site-specific or project-specific assessment
or monitoring will be determined by the CBBEP in coordination with the Scientific and Technical
Advisory Committee (STAC) during project plan development and funding. Not all eleven areas
of the Bays Plan require environmental monitoring or assessment or both, thus the action-specific
monitoring section focuses on those Action Items that have requirements for environmental
monitoring or assessment that are not addressed effectively by the “Health of the Bays”
monitoring.

This type of monitoring requires a statistically sound analysis of environmental data that is of
known quality and confidence. For each Bays Plan Action Plan goal and objective, monitoring
parameters relevant to the environmental response expected from the Bays Plan Actions provide
a measurement of success of the program.

For example, the Bays Plan Water and Sediment Quality Objective 1 is to “Improve the quality of
ambient water and sediment in impaired or stressed segments to attain standards and criteria.”
The first Action Item (WSQ-1) under this objective is: implement plans to improve water and
sediment quality in identified segments. An expected environmental response may be an increase
in DO levels and reduction in bacterial levels in each identified segment. Thus the monitoring
program calls for periodic measurement of DO and indicators of bacterial levels (fecal coliform
and enterococci} at sites in the identified segments. Monitoring at these stations will provide



information on the DO and bacterial levels before, during, and after the Action Plans are
implemented,

Together, the “Health of the Bays™ and Action Item-specific sections address the environmental
monitoring needs specified in the ¢leven Action Plans (e.g., Bay Tourism and Recreation; Bay
Debris; Public Health; Shoreline Management; Maritime Commerce; Dredging; Habitat and
Living Resources; Water and Sediment Quality; Nonpoint Source Management; Freshwater
Resources; and Public Education and Qutreach) identified by the Bays Plan.

1.2 Programmatic Monitoring

Programmatic monitoring is designed to answer such questions as: “Are Bays Plan Actions being
implemented?” “Is the Bays Plan being implemented at the level of commitment specified in the
Plan’s goals, objectives, Action Items, steps, and measures of success?”

The effectiveness of implementation will be measured by the progress in achieving the goals,
objectives, or milestones for each action as defined in the Bays Plan. Most of the Actions in the
Bays Plan lend themselves to this type of administrative monitoring. Programmatic monitoring
establishes accountability on the part of the designated lead organizations for specific Actions. In
addition, monitoring the implementation of the Bays Plan provides managers with information
about of the status of various programs and the degree to which programs are or are not achieving
their intended outcomes. For example, programmatic implementation data can be used to verify
whether an educational outreach program has reached its target audience. With this type of
information, managers can modify the Bays Plan or specific Actions as needed to implement the
Action Plans and to achieve the desired outcomes outlined in the Bays Plan.

Under this RMP, programmatic monitoring is proposed for each of the eleven Action Plans
identified in the Bays Plan (Bay Tourism and Recreation; Bay Debris; Public Health; Shoreline
Management; Maritime Commerce; Dredging; Habitat and Living Resources; Water and
Sediment Quality; Nonpoint Source Management; Freshwater Resources; and Public Education
and Outreach). This information will keep managers informed of the status of various Actions
and the degree to which programs are or are not achieving their intended outcome.

1.3 Monitoring Coordination

This monitoring plan seeks to promote cooperation among agencies and stakeholders by
incorporating and coordinating efforts into an integrated monitoring plan as required to measure
the response of the CBBEP system to the various Bays Plan Actions. Towards this end, the
CBBEP will organize and facilitate an annual monitoring agencies’ coordination meeting to
incorporate existing and planned monitoring efforts or elements into the RMP, identify critical
information gaps, and attempt to standardize and coordinate future monitoring efforts. This effort
will minimize duplication of effort among agencies, reduce the cost of monitoring, and provide
integrated results to the scientific, regulatory, and stakeholder communities in an efficient and
timely manner. As presented in Section 2, Environmental Monitoring, consideration has been
taken to place the monitoring stations where historic data are available or recent studies have
been conducted. In addition to these, final station locations will include a stratified-random
sampling design that takes into consideration known spatial and temporal trends in environmental
parameters/resources and environmental risk.

Tables 1-1 and 1-2 list on-going data collection and monitoring activities funded by the CBBEP
(as detailed in their Annual Work Plan), various state agencies, and other funding sources



relevant to measuring the effectiveness of the implemented Action ltems. These projects,
identified during RMP development and through the first annual monitoring coordination
meeting, have been incorporated into the relevant environmental monitoring components of the
RMP. However, existing programs will not be sufficient to meet all of the monitoring needs.
Therefore, the monitoring plan identifies several additional activities that the CBBEP
Management Conference proposes to incorporate into the monitoring program (Table 1-3).

The CBBEP is committed to maintaining its ongoing monitoring programs while adding other
activities necessary to conduct effective monitoring of the system. These additional activities
represent the recommendation of the CBBEP stakeholders for an effective monitoring program
and will be implemented to the level of funding available.

With the information collected through both environmental and programmatic monitoring, the
CBBEP can modify Action Plans, specific Actions, or the monitoring program as needed to
achieve the desired outcomes outlined in the Bays Plan. Where appropriate, resources may be

redirected to ensure that desired outcomes are achieved.

Table 1-1. Data Collection and Monitoring Activities Implemented by the CBBEP
1998-2000 (CBBEP, 1999 and 2000a).

Bays Plan
Goal\Action
Project Name and Performing Party Program Description Addressed

99.1.3 Atmospheric Deposition Study This wet and dry atmospheric deposition monitoring | WSQ-3
(TAMU - GERG) (FY 99) program was amended after the first year to provide
0004 Atmospheric Deposition Study data that can be included as part of EPA’s National
(TAMU — GERG) (FY 00) Atmospheric Deposition Program (NADP). Samples
0110 Atmospheric Deposition Study are currently collected weekly at two sites, one on
(TAMU - GERG) (FY 01) the north shore of Nueces Bay at White Point and

the other at TAMU-CC on Ward Island. Each

station collects wet and dry deposition as well as

meteorological data. Samples are analyzed for

conductivity, calcium, magnesium, potassium,

sodium, ammonium, nitrate, total phosphate,

chloride, sulfate, copper, zing, lead, cadmium,

titanium, vanadium, chromium, nickel, arsenic,

selenium, and manganese.
0002 Surface Water Quality Monitoring & 30 EMAP sites from Corpus Christi Bay north WSQ-1,3, &5
Assessment Project, Phase 11 (Corpus Christi, Nueces, Redfish, Aransas, Mission,
(TAMU-CC, Center for Coastal Studies, and Copano Bays) and 5 fixed inner Harbor sites
NRA) will be sampled quarterly for TNRCC routine field,

conventional water chemistry, metals in water, and

benthic macroinfauna. 6 additional fixed stations

will be sampled bi-monthly for TNRCC routine

field, conventional water chemistry, and metals in

water (2000-2001), See also Bay Sediment

Chemistry Monitoring description below.
0108 Surface Water Quality Monitoring 30 EMAP sites from upper Laguna Madre south will | WSQ-1, 3,4, &
Project, Upper Laguna Madre & Baffin Bay | be sampled quarterly for TNRCC routine field, 5
- Phase 11 conventional water chemistry, metals in water, and
{TAMU-CC, Center for Coastal Studies, benthic macroinfauna. See also Bay Sediment
NRA) Chemistry Monitoring description below.
0109 Bay Sediment Chemistry Monitoring 30 EMAP Surface Water Quality Monitoring project | WSQ-1, 3, 4,
and Assessment sites from Nueces Bay north and 30 EMAP Surface | &5
(TAMU-CC, Center for Coastal Studies, Water Quality Monitoring project sites from Laguna
NRA) Madre south will be monitored quarterly for one

year for standard TNRCC sediment conventionals,




Table 1-1. Data Collection and Monitoring Activities Implemented by the CBBEP
1998-2000 (CBBEP, 1999 and 20002) (continued).

Project Name and Performing Party

Program Description

Bays Plan
GoalAction
Addressed

0003 Regional Approach to Ensure
Recreational Water Quality
(TNRCC)

Collection and analysis of microbial indicator
organisms (fecal coliform, enterococcus, and total
coliform) twice a month at four sites for twelve
months (December 1998 through May 2000),
including collection and analysis during and after a
minimum of four significant rainfall events. Routine
field parameters are collected at all stations monthly.

PH-1, WSQ-1

0012 Colonial Waterbird Rookery Island
Management within the Coastal Bend Area
(CBBEP) (FY 00)

0104 Colonial Waterbird Rookery Island
Management within the Coastal Bend Area
(CBBEP) (FY 01)

Avian monitoring, including bird counts and least
tern bird surveys are conducted in coordination with
multiple other agencies in support of the colonial
waterbird management plan. See Table 1-2 for
additional bird surveys within the Coastal Bend.

HLR-4 & 2,
D-1, BTR-2,
PEQO-5

0105 The Effects of Redhead Ducks on
Shoalgrass in the Laguna Madre
(TAMU - Kingsville Caesar Kleberg
Wildlife Research Institute)

This study will monitor changes in shoalgrass
rhizome biomass in 12 zones throughout the
southern and northeastern Laguna Madre.
Monitoring wiil be conducted monthly from October
2000 through March 2003. Aerial flights will be
conducted twice weekly to monitor redhead
distribution and abundance within the Laguna Madre
as well as in freshwater wetlands within
approximately 5 miles of the coast, 180 Redhead
specimens will be collected each year for analysis of

changes in body mass, protein, and other parameters.

HLR-4, 1, & 2

Table 1-2. Ongoing Data Collection and Monitoring Activities Funded by the State of Texas

and other Agencies

Project Name and Program Description Sampling Location Bays Plan Topic
Funding Area Addressed
Agency/Performing
Party
Surface Water Quality 26 sites sampled 1 — 4 times per year for Bays and some crecks | Water and Sediment
Monitoring depth, DO, pH, temperature, conductivity, throughout CBBEP Quality
(TNRCC) salinity, fecal coliform, nutrients, chlorophyll | area
a, dissolved and suspended solids, metals in
watet, metals in sediment, organics in water,
and fish tissue.
Coastal 2000 (EPA, Approximately 17 stations in the CBBEP Bays throughout Water and Sediment
TPWD) area will be sampled as part of this Gulf-wide | CBBEP area Quality, Habitat and

program. Water quality parameters that will
be measured include routine field parameters,
nutrients, TSS, light, DO, ph, salinity, and
temperature. Sediment surveys, benthic
surveys, and fish trawls will also be
conducted utilizing TPWD stations.
Sediments will be analyzed for metals,
organics, TOC, grain size, and sediment
toxicity. Fish tissue will be analyzed for
contaminants. Sampling will take place
annually from 2000-20035, although the
design may change in years 3 through 5.

Living Resources




Table 1-2. Ongoing Data Collection and Monitoring Activities Funded by the State of Texas
and other Agencies {continued).

Project Name and Program Description Sampling Location Bays Plan Topic
Funding Area Addressed
Agency/Performing
Party

Clean Rivers Program
(NRA)

10 sites sampled quarterly for routine
benthics, conventionals, bacteria, field; 2
sites sampled quarterly for routine benthics,
conventionals, bacteria, instantaneous flow,
field; 8 sites sampled quarterly for
conventionals, bacteria, instantancous flow,
field; 2 sites sampled quarterty for
conventionals, bacteria, field.

Rivers and bays within
CBBEP area

Water and Sediment

Quality

TMDL/Oyster Water Use
Impairment due to Zine
(TNRCC, GLO, TDH)

The TDH will be conducting a public health
risk assessment project in 2001 in Nueces
Bay to re-assess oyster water use impairment
due to zinc contamination. TDH wilt collect
oyster, fish, and crab tissue and analyze for
metals (arsenic, cadmium, copper, lead,
mercury and zinc} as well as PCBs,
pesticides, and volatile and semivolatile
organic compounds. This study is a follow-
up to a 1994 tissue study looking at heavy
metals in oyster, fish, and crab tissue in
Nueces Bay.

Nueces Bay — exact
locations to be
determined

Water and Sediment
Quality, Habitat and
Living Resources,
Human Uses

Mussel Watch Project
(NOAA)

7 sites within the CBBEP area are monitored
under this nationwide project that has
monitored chemical contaminants in
sediments and bivalve mollusks since 1986.
Bivalves are collected every other year and
sediments every fifth year. Samples are
analyzed for PAHs, PCBs, DDT, DDD,
DDE, 16 other chlorinated pesticides,
tributyl-tins, 3 major elements, and 11 trace
elements.

Mesquite, Copano,
Aransas, Nueces, and
Corpus Christi Bay

Water and Sediment
Quality, Habitat and
Living Resources

Ecological Influence of
Treated Wastewater
Diversions on Delta
Habitats in a Semiarid
Climate (TAMU-CC,
Center for Coastal

14 sites sampled monthly (from 1997-2003)
for TNRCC routine field parameters, benthic
macroinfauna, epifaunal invertebrates and
nekton macrofauna, and birds.

Water and Sediment
Quality, Habitat and
Living Resources,
Freshwater
Resources

Studies)

Oso Bay and Creck DO 5 fixed Hydrolab DO platforms are sampled | Oso Creek and Bay Water and Sediment
Monitoring (TAMU-CC | at 30-minute intervals for routine field Quality, Habitat and
Conrad Blucher Institute, | parameters including DO, salinity, water Living Resources
Center for Coastal temperature, and pH (1993 to present).

Studies)

Oso Creek/Oso Bay 8 sites sampled monthly (from 1999-2000) Oso Creek and Bay Water and Sediment

Project Surface
Watershed System Study
{TAMU-CC, Center for
Coastal Studies)

for TNRCC routine field parameters,
conventional water chemistry, benthic
macroinfauna, epifaunal inveriebrates and
nekton macrofauna, birds, and
microbiological indicators; collection of
baseline land use data (GIS).

Quality, Habitat and
Living Resources




Table 1-2. Ongoing Data Collection and Monitoring Activities Funded by the State of Texas
and other Agencies (continued).

Project Name and
Funding
Agency/Performing
Party

Program Description

Sampling Location

Bays Plan Topic
Area Addressed

Nueces Bay Salinity
Monitoring Project
(TAMU-CC Conrad
Blucher institute)

7 Hydrolab sites in the Nueces River, Delta,
and Bay are monitored for routine field
parameters, salinity, water temperature, DO,
and pH at 30 minute intervals (1990 to
present).

Nueces River, Delta,
and Bay

Water and Sediment
Quality, Habitat and
Living Resources

Ambient Water Quality
Moenitoring/Datasonde
{TWDB- TPWD)

4 sites are currently monitored on an hourly
basis for water temperature, conductance,
pH, dissolved oxygen, and salinity. Up to 9
years of data are available for some historic
and current sites. Data are used to establish
relationships between freshwater inflows and
salinity.

Aransas Bay, Laguna
Madre, Corpus Christi
Bay, Baffin Bay

Water and Sediment
Quality, Freshwater
Resources

TCOON [Texas Coastal
Ocean Observation
Network]

{TAMU-CC, Conrad
Blucher Institute;
TWDB; TGLO; USACE)

12 tide gauges are located in the CBBEP area
collecting water level, wind speed, wind
direction, and temperature data. Some gauges
collect water quality data (e.g., salinity,
dissolved oxygen).

Laguna Madre, Corpus
Christi Bay, Nueces
Bay, Gulf of Mexico,
Port Aransas, Aransas
Bay, Copano Bay

Water and Sediment
Quality, Habitat and
Living Resources

Pfisteria (TPWD)

5 sites sampled approximately monthly for
temperature, salinity, DO, pH, chlorophyll a,
nutrients, and Pfisteria during 2000-2001.

Nueces River, Baffin
Bay, Oso Bay, Port
Aransas, and Mesquite
Bay

Habitat and Living
Resources, Water and
Sediment Quality,
Human Uses

Characterization of Trace
Metals and
Radionuclides in Lake
and Coastal Sediments
(TAMU-CC Conrad
Blucher Institute)

Sediment samples from Nueces Bay and
Lake Corpus Christi are analyzed for metals,
organics, and radionuclides; fresh water
samples from Lake Corpus Christi are also
analyzed for metals.

Nueces Bay and Lake
Corpus Christi

Water and Sediment
Quality

Monitoering Constructed

Water at a constructed wetland site near

Constructed wetland

Water and Sediment

Wetlands for Wastewater | Sarita, Texas will be sampled weekly for site, Sarita Quality, Habitat and
Reuse {TAMU- DO, temperature, pH, conductivity, nutrients, Living Resources
Kingsville total suspended solids and BOD. Monitoring
Environmental will take place for four months following the
Engineering) construction of the wetlands (anticipated

dates April — July 2001).
Port of Corpus Christi 3 sites measure water velocity at 12-minute UTMSI pier in Port Water and Sediment

Real Time Navigation
Project (TAMU-CC
Conrad Blucher Institute)

intervals (1999 to present). Sites include a
current meter at the UTMSI pier in Port
Aransas, the Navy base at Homeport in
Ingleside, and a buoy offshore of Port
Aransas in the Guif of Mexico.

Aransas, the Navy base
at Homeport in
Ingleside, and & buoy
offshore of Port
Aransas in the Gulf of
Mexico

Quality, Habitat and
Living Resources

Radar Water Velocity
Project (TAMU-CC
Conrad Blucher Institute)

Surface current velocities are measured
pericdically throughout the year in Corpus
Christi Bay, Matagorda Bay, Galiveston Bay,
and the Galveston offshore area.

Corpus Christi Bay

Water and Sediment
Quality, Habitat and
Living Resources




Table 1-2. Ongoing Data Collection and Monitoring Activities Funded by the State of Texas
and other Agencies {continued).

Project Name and Program Description Sampling Location Bays Plan Topic
Funding Area Addressed
Agency/Performing
Party

Corpus Christi Ship
Channel Improvement
Project (USACE, PCCA)

An environmental assessment will be
conducted as part of the ship channel
improvement project which will include
assessments of water and sediment guality,
terrestrial and aquatic baseline surveys,
recreational uses, and cumulative impacts in
Corpus Christi Bay within the vicinity of the
ship channel.

Corpus Christi Bay
and Ship Channel -
exact sites to be
determined

Water and Sediment
Quality, Habitat and
Living Resources,
Maritime Commerce
and Dredging,
Human Uses

Rangeland Water Quality
(Welder Wildlife
Foundation and Refuge,
GLO)

3 sites are sampled after each rain event
(runoff) for sediment, various chemicals, and
fecal coliform. All three sites are located on
Rob and Bessie Welder Wildlife Foundation
and Refuge land.

Welder Wildlife
Refuge

Water and Sediment
Quality, Habitat and
Living Resources

Bay Water 16 sites throughout Corpus Christi Bay are Corpus Christi Bay Human Uses, Water
{Corpus Christi/Nueces sampled on a monthly basis for fecal and Sediment Quality
County Health coliform and enterococcus.
Department)
Texas — USGS 9 sites are monitored daily for stream flow Copano Creek, Freshwater
Cooperative Program, volume. Mission River, Resources
Water Resources Aransas River, San
Investigations Miguel Creek,
(TWDB) Atascosa River,
Nueces River, Oso
Creek, San Fernando
Creek, Los Olmos
Creek
2 sites sampled hourly measuring the water Rincon Delta Freshwater

Rincon Bayou

Vegetation level in Rincon Delta, April 2000 to present. Resources, Habitat

Monitoring/Delta Water and Living Resources

Level

{TPWD)

Nueces Bay 4 sites sampled bi-monthly from February Nueces Bay Water and Sediment

Ichthyoplankton (TPWD) | through May for temperature, salinity, DO, Quatity, Habitat and
pH, fish and plankton. Living Resources

Ichthyoplankton Daily data collection from UTMSI pier in UTMSI pier, Port Habitat and Living

Collection (UTMSI} Port Aransas from September through Aransas Resources

November since 1994 (data for all sciacnid
fishes and notes about other taxa).

Benthos Sampling
(UTMSI, TWDB, Sea
Grant, GLO, US Bureau
of Reclamation)

15 sites sampled quarterly for benthic
invertebrates, nutrients, DO, and salinity.

Site locations include
Nueces Bay (2),
Corpus Christi Bay (3},
Rincon Bayou (6),
Baffin Bay {2), and
Laguna Madre (2)

Water and Sediment
Quality, Habitat and
Living Resources




Table 1-2, Ongoing Data Collection and Monitoring Activities Funded by the State of Texas
and other Agencies {continued).

Project Name and Program Description Sampling Location Bays Plan Topic
Funding Area Addressed
Agency/Performing
Party
Sport-Harvest 70 sites are sampled throughout Aransas Aransas Bay, Corpus Habitat and Living
Christi Bay, upper Resources

Monitoring Program
(TPWD Coastal Fisheries
Division})

Bay, Corpus Christi Bay, upper Laguna
Madre, and the Gulf of Mexico. In all areas,
intercept surveys are conducted for a
combined total of 408 days annually at boat
ramps and marinas. On 48 days/year roves
are made to count the number of trailers at
boat ramps. Parameters measured are: sport-
boat harvest, fishing pressure, CPUE, size of
fish, and other data as needed. 1974 to
present.

Laguna Madre, and the
Gulf of Mexicoe

Resource Monitoring
Program

(TPWD Coastal Fisheries
Division)

Samples are collected throughout Aransas
Bay, Corpus Christi Bay, upper Laguna
Madre, and the Gulf of Mexico collecting
relative abundance and size of marine
organism data. Samples are collected using
gill nets {45 overnight sets in each of spring
and fall in each bay system), bag scines
(20/month in each bay system), bay trawls
(20/month in Aransas Bay and Corpus
Christi Bay, 10/month in upper Laguna
Madre), gulf trawls (16/month in the Gulf of
Mexico) and oyster dredges (20/month in
Aransas Bay).

Throughout Aransas
Bay, Corpus Christi
Bay, upper Laguna
Madre, and the Gulf of
Mexico

Habitat and Living
Resources

Shrimp Virus Sampling
{TPWD Coastal Fisheries
Division}

240 each of brown shrimp, white shrimp, and
pink shrimp were sampled annually for 3
years (1997-2000) for virus analysis in
Aransas Bay, Corpus Christi Bay, and upper
Laguna Madre.

Aransas Bay, Corpus
Christi Bay, and upper
Laguna Madre

Habitat and Living
Resources

Genetics Sampling
{TPWD Coastal Fisheries
Division)

Various species of fish and invertebrate are
sampled each year for electrophoresis,
mtDNA, and microsatellite data in Aransas
Bay, Corpus Christi Bay, Upper Laguna
Madre, and Gulf of Mexico. 1980 to present.

Aransas Bay, Corpus
Christi Bay, and upper
Laguna Madre

Habitat and Living
Resources

Nueces Estuary Trawl
Survey (TPWD)

Fish trawls are conducted at 10 fixed stations
in the Nueces Estuary monthly during the
summer and every other month in the winter
for a total of 9 months per year from 1996 —
2000. In addition to species counts, routine
field parameters are measured for water,
including temperature, pH, DO, salinity,
conductivily, and percent saturation.

Nueces Estuary

Water and Sediment
Quality, Habitat and
Living Resources

Age/Growth Study
(TPWD)

Otoliths are collected in Aransas Bay,
Corpus Christi Bay, Upper Laguna Madre,
and Gulf of Mexico for determination of age
of select finfish species. Sample number
varies by species studied and year. Items
subject to change each year. 1975 to present,

Aransas Bay, Corpus
Christi Bay, and upper
Laguna Madre

Habitat and Living
Resources




Table 1-2. Ongoing Data Collection and Monitoring Activities Funded by the State of Texas
and other Agencies (continued).

Project Name and Program Description Sampling Location Bays Plan Topic
Funding Area Addressed
Agency/Performing
Party
Cominercial Harvest Seafood dealers self-report on a monthly Aransas Bay, Corpus Habitat and Living
Program (TPWD) basis. Data include species, pounds, and Christi Bay, and upper | Resources
price/pound for Aransas Bay, Corpus Christi | Laguna Madre
Bay, Upper Laguna Madre, and Gulf of
Mexico.
Sea Turtle Stranding and | Systematic surveys are condircted on Gulf Gulf Beaches Habitat and Living
beaches at least once a week, year-round Resources

Salvage Network
(USGS, National Park
Service and others)

locking for stranded sea turtles. Data
collected include location, species, condition,
visible injuries, length, width, blood samples,
tissue samples (from dead turtles), and tags.

Patrols to detect nesting
sea turtles and sea turtles
nests (USGS, National
Park Service and others)

Systematic surveys are conducted daily
during nesting season from March through
July on the Gulf beaches of North Padre
Island. Data collected include date and
location of observation, number of eggs,
length and width of nesting turtles, and tag
numbers for nesting turtles; 3 nesting
females are tracked via satellite transmitters.

Gulf Beaches of North
Padre Island

Habitat and Living
Resources

Texas Marine Mammal

This on-going study collects data on

All shorelines from

Habitat and Living

Stranding Network strandings; tissue archives; canses of Rockport to Resources
(TAMU-CC, Center for strandings; rehabilitation of live animals; and | Yarborough Pass
Coastal Studies) assessment of health of cetacean populations.

As needed photo IDs are performed on a

quarterly basis. Most of the data and

samples are housed in Galveston; students

analyze data when funding is available. In

the CBBEP area, coverage is from Rockport

to Yarborough Pass and includes all

shorelines.
Sea Turtle/Marine Matagorda beach is examined weekly during | Matagorda Beach Habitat and Living
Mammal Mortality key periods for stranded mammals and sea Resources
{(USFWS) turtles. _
Whooping Crane Census | Once a week from October through April Aransas Wildlife Habitat and Living
(USFWS) aerial flights are made over the Aransas area | Refuge area Resources

to monitor the whooping crane population.
Aplomado Falcon 2 sites (Matagorda Island/Tatton Unit of Matagorda Habitat and Living

Reintroduction Aransas) are monitored daily July through Istand/Tatton Unit of Resources

(USFWS, Welder August for hack young. Aransas

Wildlife Foundation)

Christmas Bird Count One day a year a count of individual birds by | Corpus Christi, Flour Habitat and Living
species is performed by volunteers Bluff, Aransas Resources

{National Audubon
Society, Welder Wildlife
Foundation, CBBEP)

throughout the nation including the following
areas in the CBBEP: Corpus Christi, Flour
Bluff, Aransas National Wildlife Refuge,
Port Aransas, and Kingsville.

National Wildlife
Refuge, Port Aransas,
and Kingsville
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Table 1-2. Ongoing Data Collection and Monitoring Activities Funded by the State of Texas
and other Agencies {continued).

Project Name and Program Description Sampling Location Bays Plan Topic
Funding Area Addressed
Agency/Performing
Party
Waterbird Watch Approximately once a month a count of Sunset Lake, Mollie Habitat and Living
(CBBEP} waterbird individuals occurs at 4 sites Beattie Coastal Habitat | Resources

(Sunsct Lake, Mollie Beattie Coastal Habitat
Community, Indian Point, and Oso Bay).

Community, Indian
Point, and Oso Bay

Colonial Waterbird

Once a year a count of colonial waterbird

Entire CBBEP area

Habitat and Living

Count (USFWS, nesting pairs is performed throughout the Resources
CBBEP) entire CBBEP region.
Mid-Winter Waterfowl Once a year a count of waterfow! individuals | Entire CBBEP area Habitat and Living
Census along the entire Texas coast is performed. Resources
{(USFWS/TPWD)
Development of Habitat- | Redhead flock surveys are conducted Laguna Madre Habitat and Living
Based Population Model | monthly by USGS and USFWS personnel Resources
of Redheads in North from October through March {ongoing for
America (TAMU-CC over 10 years); this project synthesizes
Center for Coastal survey data and habitat information in GIS
Studies, USGS, USFWS) | format to evaluate habitat availability and use
for Redhead duck populations in Laguna
Madre.
Distribution of Seagrass 52 one-time emergent marsh surveys and 10 | Nueces Bay Habitat and Living
one-time seagrass surveys will be conducted Resources

Meadows and Wintering
Redheads in Eastern
Nueces Bay, Texas
{TAMU-CC Center for
Coastal Studies)

along the western shoreline of Indian Point
Peninsula in Mueces Bay to measure salinity,
seagrass distribution, site elevation, and
vegetation cover. Redhead abundance and
behavior data will be collected every three
weeks from October through March (2000-
2001).

Winter Burrowing Owl

Approximately 20 sites are surveyed within

Nueces County

Habitat and Living

Ecology (USGS, Nueces County on a monthly basis between Resources
CBBEP) October and March to assess the winter

survival and habitat use of the Burrowing

Owl.
Maritime Gopher Population counts conducted at 2 sites Naval Air Station Habitat and Living
Monitoring (TPWD) {Naval Air Station Corpus Christi and Corpus Christi and Resources

GCCA/CP&L Marine Development Center) | GCCA/CP&L Marine

over two days once per year. Development Center
Hummingbird Roundup Population count conducted statewide by CBBEP area Habitat and Living
(TPWD) volunteers based on number of birds seen in Resources

backyard over the course of a year,

participation and sites vary from year Lo year;

currently over 20 participants within the

CBBEP area.
Texas Homed Lizard Volunteer watch program throughout the CBBEP area Habitat and Living
Watch (TPWD) state; monitoring for Texas Horned Lizard, Resources

Fire Ants, and Texas Native Red Ants takes

place from May through September annually;

Participation and sites within the CBBEP

area varies from year to year.
4™ of July Butterfly Numbers of species and individuals counted | Aransas National Habitat and Living
Count (North American on 4" of July in a 15-mile radius count circle | Wildlife Refuge Resources
Butterfly Association) within the Aransas National Wildlife Refuge.
Project Prairie Bird (Gulf | A count of individuals is conducted once a Mustang Island Habitat and Living
Coast Bird Observatory) | month for the three winter months at 9 sites Resources

on Mustang Island.
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Table 1-2. Ongoing Data Collection and Monitoring Activities Funded by the State of Texas
and other Agencies (continued).

Project Name and Program Description Sampling Location Bays Plan Topic
Funding Area Addressed
Agency/Performing
Party
Breeding Bird Survey Count of individuals conducted in Petronilla | Petronilla and Habitat and Living
{USGS/BRD) and Kingsville one day once per year. Kingsville Resources
Migration Count (USGS) | Countywide counts of individuals conducted | CBBEP area Habitat and Living
once per year, Resources
Laguna Madre Seagrass In 1988 and 1998-99 surveys of seagrass Laguna Madre Habitat and Living
Distribution and Biomass | distribution and biomass were conducted for Resources
(USGS National all of Laguna Madre.
Wetlands Research
Center, Texas Gulf Coast
Field Station)
Upper Laguna Madre Annual surveys of seagrass distribution and Upper Laguna Madre Habitat and Living
Seagrass Distribution and } biomass have been conducted since 1991 in Resources
Biomass (UUSGS National | upper Laguna Madre between Kennedy
Wetlands Research Causeway and Point of Rocks to document
Center, Texas Gulf Coast | effects of the Texas brown tide and
Field Station} subsequent recovery.
Seagrass Monitoring The USGS Texas Gulf Coast Field Station Upper Laguna Madre, | Habitat and Living
(USGS National has been monitoring underwater light since Bird Island Resources, Water and
Wetlands Research 1993 at two sites in the upper Laguna Madre Sediment Quality
Center, Texas Gulf Coast | that were originally located in seagrass
Field Station) meadows but have since gone bare. Records
are hourly means. A Hydrolab Datasonde
equipped with a shuttered turbidity probe
was set up in September 2000 at one site. A
second datasonde has been maintained at the
Blucher Institute platform at Bird Island
since 1992, except for the period September
1998 through September 1999. The
Hydrolabs take hourly measurements of
temperature, salinity, specific conductance,
and dissolved oxygen. Water temperature
has been monitored at two additional sites in
the upper Laguna Madre since 1993, The
first site is associated with Syringodium
Sfiliforme and the second site is associated
with Halodule wrightii. Records are hourly.
Seagrass Monitoring ! site in Upper Laguna Madre sampled Upper Laguna Madre Habitat and Living
(UTMSI) monthly for density, biomass, PAR, Resources
chlorophyll, and nutrients {1989 to present).
Seagrass Bed Landscape | Annually since 1997, seagrass coverage and | Redfish Bay, east Habitat and Living
Studies other features (e.g., propscars and bare Corpus Christi Bay, Resources

{TPWD)

patches) have been measured from aerial
photography or imagery in Redfish Bay, east
Corpus Christi Bay, and the Harbor Island
area. Data is ground truthed using GPS. The
program also collects information on species
distribution.

and the Harbor Island
area
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Table 1-2. Ongoing Data Collection and Monitoring Activities Funded by the State of Texas
and other Agencies (continued).

Project Name and Program Description Sampling Location Bays Plan Topic
Funding Area Addressed
Agency/Performing
Party
Implementation of Salinity, elevation surveys, and water level Indian Point Peninsula, | Habitat and Living

Restoration/Enhancement
Projects in
Nueces/Corpus Christi
Bay: Hydrologic
Assessments (TAMU-CC
Center for Coastal
Studies)

measurements are being taken at multiple
sites in three wetland areas from 2000
through 2001 (Indian Point Peninsula,
Mustang Island State Park near Water
Exchange Pass, and Nature Conservancy
lands on Mustang Island near Wilsen’s Cut).
Three-dimensional elevation models will be
developed for each location to evaluate water
levels within wetlands as well as movement
among wetlands and adjacent bays.

Mustang Island State
Park near Water
Exchange Pass, and
Nature Conservancy
lands on Mustang
Island near Wilson’s
Cut

Resources, Water and
Sediment Quality

Shamrock Istand
Spartina alterniflora
Wetland Creation
Project: Planning,
[mplementation, and
Evaluation (TAMU-CC
Center for Coastal
Studies)

Monthly surveys conducted on Shamrock
Island and Sinclair Channel on Mustang
Island to evaluate Spartina alternifiora
marsh vegetation cover and growth
characteristics (1999-2000).

Shamrock Island and
Sinclair Channel on
Mustang lsland

Habitat and Living
Resources

Riparian Habitat Corridor
Assessment in Texas
Coastal Bend (TAMU-
CC Center for Coastal

A one-time characterization of each of 40
sites along riparian corridors in CBBEP
includes measurements of salinity, turbidity,
vegetation community composition, and

40 sites along riparian
corridors in CBBEP

Habitat and Living
Resources, Water and
Sediment Quality

Studies) invertebrate species richness.
Spatial and Temporal A one-time clevation and vegetation survey Upper Laguna Madre Habitat and Living
Dynamics of Rookery is being conducted in the Upper Laguna at eight dredged Resources

Islands in the Laguna
Madre and Development
of a Management Plan
(TAMU-CC Center for
Coastal Studies)

Madre at eight dredged material islands as
well as North and South Bird Islands to
identify characteristic island vegetation in
relation to colonial water bird nesting
potential (June 2000 through August 2001).

material islands as well
as North and South
Bird Islands

Implementation of the
ASARCO Consecrvation
Area Management Plan:
Year One (TAMU-CC
Center for Coastal

Vegetation distribution and elevation surveys
will be measured monthly from November
2000 through October 2001 at the ASARCO
Conservation Area, Upriver Road, Corpus
Christi, Texas to assess strategies to reduce

ASARCO
Conservation Area,
Upriver Road, Corpus
Christi

Habitat and Living
Resources

Studies) exotic species and increase cover of native

prairie grasses through management practices

and species reintroduction.
Fire Effects on Live Oak | Stems per acre are measured at two sites on Aransas National Habitat and Living
Brush (USFWS) the Aransas National Wildlife Refuge before | Wildlife Refuge Resources

and after fires.
Hypoxia in Corpus Dissoived oxygen concentrations in water are | Surveys at 16 sites in Habitat and Living
Christi Bay (Performed measured biweekly or triweekly during the southeast portion Resources, Water and
by UTMSI with Funding | summer (July-August) by spatial surveys or of Corpus Christi Bay. | Sediment Quality
from TGLO) continuously with deployments. Sampling Continuous

performed from 1996-2001. A GIS database | measurements at one

of the hypoxic conditions will be created in or two sites.

2001. Two experiments on hypoxic effects

on benthos performed.
National Mussel Watch Annual collection of oysters and in situ data | Mesquite Bay, Aransas | Water and Sediment
Program (NOAA) (temperature, DO, salinity, pH). Oysters Bay, Copano Bay, Quality, Habitat and

analyzed for PCBs, pesticides, and metals.

Corpus Christi Bay

Living Resources
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Table 1-3. Proposed New Monitoring Activities

Program Name/ Description

Program Objective

Monitoring Coordination Meeting

To bring together all state and federal agencies conducting monitoring activities
within the CBBEP area on an annual basis to coordinate activities, reduce
duplication of effort, and ensure that monitoring activities are responsive to the
goals of the RMP. :

Extension of the Coastal 2000 Program

To expand the number of stations sampled to ensure that sampling density is
sufficient to determine with statistical validity whether or not conditions
throughout the bays system are improving and ensure that the water and sediment
quality of the CBBEP area is suitable for fishing, swimming, and other compatible
recreational and commercial activities. To expand information on concentrations
of contaminants in fish tissue.

Bay Sediment Chemistry Monitoring
and Assessment

To redirect present resources for quarterly or semiannual sediment quality
measurements at selected benthic sampling sites to support bay wide sampling in
support of “Health of the Bays” assessment or to expand the analyte list to include
organic chemicals of concern in the system. To expand understanding of potentiai
impacts from organic chemicals,

Land Use/Land Cover Assessment

To determine types and percentages of land uses within the CBBEP area via aerial
photography twice per decade. To utilize ground-truthing to supplement data on
habitat area and quality.

1.4 Monitoring Plan Funding

The emphasis of the CBBEP is to implement the Action Plans and specific items identified
therein and to select relevant research, assessment, and monitoring projects that support
implemented Action Items. Thus, the CBBEP has funded numerous projects with monitoring
components (Table 1-1) that address many of the Bays Plan Action Items. Continued review of
project proposals and funding of relevant projects is expected as part of the CBBEP Annual Work

Plan.

Funding of the long-term status and trends monitoring defined in this plan comes from a diverse
set of sources including federal, state, local, and corporate entities. The major funding for the
long-term environmental monitoring is provided by the State of Texas through its various
agencies and is supplemented where possible by other CBBEP funds. Many of these programs
are mandated. The monitoring proposed in this plan will be implemented to the level of funding
available based on the priorities determined by CBBEP stakeholders.

1.5 Data Management, Synthesis and Reporting

Under the monitoring plan, standard scientifically acceptable sampling and analytical methods,
and quality assurance/quality control (QA/QC) protocols will be adopted to ensure that
monitoring information collected by the various partners in this effort are of known, high quality
and are directly comparable. Where new QA/QC plans are nceded, the performing party, in
coordination with the CBBEP, will act as the central organization for coordinating the
development of Quality Assurance Project Plans (QAPPs)'. In all cases, the environmental
monitoring and any research or assessment will be conducted under an approved QAPP. These
plans will be prepared for the specific project before it is implemented and will clearly describe
the goals, data needs, sampling locations and schedules, analytical and interpretive approach,

! Where possible, these plans should follow Texas Natural Resource Conservation Commission
(TNRCC) and Environmental Protection Agency (EPA) guidelines,
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analytical methods including data quality objectives, and how the data will be used within the
monitoring program. The CBBEP will collect and house all applicable existing agency QAPPs.

All data are expected to be fully quality assured by the agency or party responsible for the
monitoring and, if needed, assigned data qualifiers noting any problems. When appropriate, data
will be made available through digital media to other organizations working under this RMP and
to other interested parties. The data will be in a format that allows for easy visual display using
various data visualization or statistical packages. The data will be compatible with standard
Geographical Information Systems (GIS) formats for easy transfer of the data among
organizations. All data generated under this program will be identified to the CBBEP for
tracking. The CBBEP will receive all reports and publications that utilize RMP data.

Data collected as part of the RMP will be stored in accordance with the CBBEP’s Data
Management Strategy (DMS). Data from projects associated with the RMP will be available in
hardcopy and electronic format from participating agencies and the CBBEP. As part of the DMS,
the CBBEP web site will be equipped with links to the major participating agencies’ data storage
web sites.

Programmatic progress will be presented at annual CBBEP meetings and in annual “report cards”
developed by the CBBEP. A “State of the Bays” report will be prepared every five years to
convey the health of the system and report on status and trends. With this information, managers
can modify Action Plans or specific Action Items as needed to achieve the desired outcomes
outlined in the Bays Plan. Where appropriate, resources may be redirected to ensure that desired
outcomes are¢ achieved. It is anticipated that annual report cards and the State of the Bays report
will be available via the CBBEP’s web site.

The CBBEP’s commitment to provide an annual report to the public, regulators, and scientists
demands that the data from the program be made available in a timely manner. The CBBEP
Management Council anticipates that data will be available within one year of sample collection.
To encourage timely analysis and presentation of data and findings and to ensure that the public is
informed and educated on the health of the bays system, the CBBEP will sponsor a science
meeting and a state of the bays conference in alternating years.

1.6 Responding to Unacceptable Environmental Conditions

If monitoring data show that a component of the system has an unacceptable status (i.e., does not
meet applicable state standards) or a trend is found that suggests a potential for future problems,
the CBBEP and STAC will convene to review and discuss the data. Actions to address the
conditions may also be recommended to or by the state or other agencies.

1.7 Updating the Regional Monitoring Plan

The STAC will review the RMP every five years to ensure the document remains relevant
towards current problems and concerns. Updates will be made to the RMP as needed.

1.8 Monitoring Plan Content

The remainder of this document presents the environmental and programmatic monitoring plans
for the CBBEP. The environmental monitoring plan for the “Health of the Bays” is presented
first (Section 2.1). This section is structured such that the Bays Plan objectives and associated
Action Plans are addressed through a set of key monitoring areas of system-wide heaith
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(e.g., habitat, water quality, sediment quality, etc.). The “Health of the Bays” monitoring will be
conducted as a status and trends monitoring program and will encompass the entire CBBEP area.

Action-specific environmental monitoring is presented in Section 2.2. This section provides
information on environmental monitoring for those Action Items that have an environmental
monitoring component that is not addressed through the system-wide “Health of the Bays”
monitoring.

Programmatic monitoring is included in Section 3. Programmatic monitoring is designed to
closely track which CBBEP Action Plan milestones and goals have been accomplished each year.
Both the Action Item specific monitoring and programmatic monitoring sections are grouped
according to the eleven major Action Plans in the Bays Plan. For each area, the Bays Plan goals,
objectives, and Action Item, as defined in the Bays Plan, are stated.
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2. ENVIRONMENTAL MONITORING

This section of the RMP describes the ongoing and planned environmental monitoring that will
be conducted as part of the Bays Plan Implementation. Review of the Bays Plan Action Plans
indicates that many Action Items address common issues in the CBBEP area. Thus, monitoring
for the effectiveness of one action can contribute to an understanding of the response of the
system to implementation of other actions. However, the coordination and overall effectiveness
of measuring the effects of individual actions in the system could be problematic and result in
unnecessary expenditure of funds. Therefore, an overall health of the bays approach for
measuring the effectiveness of the actions is taken in the RMP, by systematically measuring the
net effectiveness of all actions implemented. However, the plan is flexible in that it provides for
tailored monitoring plans (or assessments) at a site or project specific level for any action that
requires very specific environmental monitoring to measure the success of the action. In these
cases, site specific monitoring with defined goals and objectives and sampling plans will be
developed based on guidance provided in NRC (1990) and EPA (1992). These may be
developed in support of the Action Item-specific section of this plan or as independent studies.
Regardless, these studies will be coordinated with the RMP through the CBBEP and use
methodologies that provide comparable results to the “Health of the Bays™ monitoring to ensure
the resulting data can be inter-compared.

Section 2.1 describes the “Health of the Bays™ monitoring at the system wide level. Section 2.2
provides information on Action specific environmental monitoring for those Bays Plan Action
Items identified to have an environmental monitoring component.

2.1 Health Of The Bays

The overall “Health of the Bays” monitoring is designed to meet the following system goal and
monitoring objective:

Health of the Bays Program Goal: Measure status and trends in the health of the
Coastal Bend Bays & Estuaries Program area.

Health of the Bays Monitoring Objective: To provide the CBBEP, resource managers
and the public with information in the areas of habitat, water quality, sediment quality,
freshwater resources, commercial and recreational fisheries, species of concern, and
shoreline management to allow for the effective management of Coastal Bend natural

resources.

This approach to evaluating the status and health of the Coastal Bend bays and estuaries will be
considered successful if the data are developed and reported under a sustained, funded, long-term,
comprehensive, coordinated monitoring program, and the implementation of Bays Plan Actions
result in measurable improvements in environmental quality as measured by the key indicators of
system health. The overall monitoring will focus on the following questions: Does
implementation of Bays Plan Actions result in improved environmental conditions within the
CBBEP system? What areas show the greatest improvements?

“Health of the Bays” monitoring will be conducted as a status and trends monitoring program and

will encompass the entire CBBEP area. As such, measures of status will be derived from spatial
measurements located throughout the 12 major subregions of the CBBEP area (Mesquite Bay,
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St. Charles Bay, Aransas Bay, Copano Bay, Mission Bay, Red Fish Bay, Corpus Christi Bay,
Nueces Bay, Oso Bay, upper Laguna Madre, Baffin Bay, and Alazan Bay). These spatial
measurements may be made on a sequential basis and based on the probabilistic approach
described in Summer et al. (2000), where appropriate for the type of data being collected (e.g.,
sediment and water quality). Under this approach, not all regions are sampled each year and
station locations are not necessarily repeated for each sampling. Trends in the system will be
determined through a temporally repeated measurement program at selected locations that
represent the regions of the system. These station locations will be inflexible to ensure
comparability of the temporal data. In addition, comparative analysis over the period of the status
sampling will provide additional information on temporal responses of the system.

The monitoring program relies heavily on on-going data collection and monitoring activities. To
ensure that these widespread efforts take into consideration the geals of the RMP and best utilize
existing funding, the CBBEP will facilitate an annual monitoring agencies’ coordination meeting,.

The CBBEP will act as a clearinghouse for data collected as part of the RMP, providing links on
its website to relevant agencies’ data. The CBBEP will prepare annual report cards highlighting
progress and develop a State of the Bays report to summarize the status and trends measured
within the bays on a five-year interval. This will include an assessment of the changes measured
in the estuary and relate the changes to the Actions completed under the Bays Plan. The report
card and State of the Bays report will be focused on the monitoring elements described for each
environmental monitoring topic area (see Table 2-1) and will incorporate results of relevant
research or assessments conducted during the reporting period.

The “Health of the Bays™ monitoring is focused on key indicators of health under the following
areas: habitat, sediment quality, water quality, freshwater resources, commercial and
recreational fisheries, species of concern, and shoreline management. The planned monitoring
under each topic area is presented in tabular format and provides the information shown in

Table 2-1.
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Table 2-1. General description of the topics used to present each element of the CBBEP
“Health of the Bays” Environmental Monitoring Plan.

Topic Title

Description

Monitoring Objective(s)

A list of specific objectives for the monitoring program,

Measures of Success

A list of what will measure whether the goals have been met.

Monitoring Questions

A set of specific questions that the monitoring program is designed
to address.

Summary of Current Monitoring
and Assessment Programs

A summary of ongoing monitoring and assessment programs.

Monitoring Program Description

A brief description of the approach to the monitoring program
including any research required or assessments planned.

Monitoring Parameters

A list of monitoring parameters and key indicators.

Stations

The stations and locations that will be sampled. These include (1)
targeted or master stations (i.e., those that are sampled for a full suite
of parameters and must be sampled for trend analysis) and (2) those
stations that provide supporting information on spatial or other
trends but are not necessarily sampled for all variables or all times.

Sampling Frequency

The sampling frequency.

Funding Agencies

The source of the funding for the monitoring, research or assessment
activities.

Additional Actions

A statement of the monitoring plan actions as appropriate to the area
and its object.

Relevant Studies and
Publications

A brief summary of relevant historical studies and publications.
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2.1.1 Health of the Bays Environmental Monitoring: Habitat

Monitoring
Objective

Measures of
Success

Monitoring
Questions

Summary of
Current
Monitoring and
Assessment
Programs

To assess changes in the area and quality of key habitats (i.e., SAV, emergent
weltlands, tidal flats, riparian areas, and oyster reefs) within the CBBEP area
through time.

See the Health of the Bays Sediment Monitoring for discussion of benthic habitat
monitoring. See Health of the Bays Species of Concern Monitoring for discussion
of avian monitoring and related habitat. Action specific monitoring and
assessment can be found in Section 2.2,

» The number, area and quality of key habitats remain constant or increase
through time.

Are the number, area and guality of key habitats maintained, increasing, or
decreasing?

Are the quality and area of the SAV areas increasing or decreasing?

Has the area of emergent wetlands increased or decreased?

Is the quality of emergent wetlands adequate to support appropriate fish and
wildlife species diversity and productivity?

Has the tidal flat area increased or decreased and where?

Are the tidal flat areas remaining stable, degrading, or improving?

Are the riparian areas increasing or decreasing?

Are the riparian areas remaining stable, degrading, or improving?

Are oyster reef areas increasing or decreasing?

Are the oyster reefs remaining stable, degrading, or improving?

Seagrass

Secagrass Bed Landscape Studies (UTMSI) — These studies have performed
random sampling of seagrass since 1997. Using aerial photographs, the
surveys determine seagrass coverage, propeller scarring, and bare patches.
Ground truthing of the remotely collected data is via field observations and
GPS positioning.

Seagrass Monitoring (UTMSI) — UTMSI has been monitoring seagrasses
in the Upper Laguna Madre since 1989 on a monthly basis. Some of the
parameters being monitored include vegetative density, biomass,
chlorophyli and nutrients.

Gulf of Mexico Program (EPA) — this program is currently developing a
status and trends report for seagrasses gulf-wide and is exploring ways to
update and maintain gulf-wide seagrass distribution mapping. Both
seagrasses and emergent wetlands are a priority for the Habitat Focus team
of the Gulf of Mexico Program.

Laguna Madre Seagrass Monitoring (USGS National Wetlands Research
Center, Texas Gulf Coast Field Station) — In 1988 and 1998-99 surveys of
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seagrass distribution and biomass were conducted for all of Laguna Madre.
Annual surveys of seagrass distribution and biomass have been conducted
since 1991 in upper Laguna Madre between Kennedy Causeway and Point
of Rocks to document effects of the Texas brown tide and subsequent
recovery. Underwater light has been monitored since 1993 at two sites in
the upper Laguna Madre that were originally located in seagrass meadows
but have since gone bare. Records are hourly means. A Hydrolab
Datasonde equipped with a shuttered turbidity probe was set up in
September 2000 at one of the sites. A second datasonde has been
maintained at the Blucher Institute platform at Bird Island since 1992,
except for the period September 1998 through September 1999. The
Hydrolabs take hourly measurements of temperature, salinity, specific
conductance, and dissolved oxygen. Water temperature has been
monitored at two additional sites in upper Laguna Madre since 1993. The
first site is associated with Syringodium filiforme and the second site is
associated with Halodule wrightii. Records are hourly.

Distribution of Seagrass Meadows and Wintering Redheads in Eastern
Nueces Bay, Texas (TAMU-CC Center for Coastal Studies) — 2 one-time
emergent marsh surveys and 10 one-time seagrass surveys will be
conducted along the western shoreline of Indian Point Peninsula in Nueces
Bay to measure salinity, seagrass distribution, site elevation, and
vegetation cover. Redhead abundance and behavior data will be collected
every three weeks from October through March (2000-2001),

Coastal 2000 (EPA, TPWD) — the primary focus of this program is to
assess water quality and benthic communities. However, the program will
also assess acreage of SAVs.

Emergent Wetlands

Corpus Christi Ship Channel Improvement Project (USACE, PCCA) - An
environmental assessment will be conducted as part of the ship channel
improvement project which will include assessments of water and
sediment quality, terrestrial and aquatic baseline surveys, recreational uses,
and cumulative impacts in Corpus Christi Bay within the vicinity of the
ship channel.

Implementation of Restoration/Enhancement Projects in Nueces/Corpus
Christi Bay: Hydrologic Assessments (TAMU-CC Center for Coastal
Studies) - Salinity, elevation surveys, and water level measurements are
being taken at multiple sites in three wetland areas from 2000 through
2001 (Indian Point Peninsula, Mustang Island State Park near Water
Exchange Pass, and Nature Conservancy lands on Mustang Island near
Wilson’s Cut). Three-dimensional elevation models will be developed for
each location to evaluate water levels within wetlands as well as
movement among wetlands and adjacent bays.

Shamrock Island Spartina alternifiora Wetland Creation Project:
Planning, Implementation, and Evaluation (TAMU-CC Center for Coastal
Studies) - Monthly surveys conducted on Shamrock Island and Sinclair
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Monitoring
Program
Description

Channel on Mustang Island to evaluate Spartina alterniflora marsh
vegetation cover and growth characteristics (1999-2000).

Riparian Areas

Riparian Habitat Corridor Assessment in Texas Coastal Bend (TAMU-CC
Center for Coastal Studies) - A one-time characterization of each of 40
sites along riparian corridors in CBBEP includes measurements of salinity,
turbidity, vegetation community composition, and invertebrate species
richness.

Oyster Reefs

TMDL/Oyster Water Use Impairment due to Zinc (TNRCC, GLO, TDH) -
The TDH will be conducting a public health risk assessment project in
2001 in Nueces Bay to re-assess oyster water use impairment due to zinc
contamination. TDH will collect oyster, fish, and crab tissue and analyze
for metals (arsenic, cadmium, copper, lead, mercury and zinc) as well as
PCBs, pesticides, and volatile and semivolatile organic compounds. This
study is a follow-up to a 1994 tissue study looking at heavy metals in
oyster, fish, and crab tissue in Nueces Bay. Monitoring of the area
covered and quality of oyster reefs is not conducted at present.

Tidal Flats

No known monitoring ongoing at this time.

Monitoring will focus on the key habitats of the CBBEP area, as defined in the
Bays Plan (SAV, emergent wetlands, tidal flats, riparian areas, and oyster reefs)
and will track the location and spatial extent of these habitats through time. The
quality of the habitats will also be assessed to ensure the habitats are adequate for
sustaining ecosystem health and integrity. In addition to utilizing data from
ongoing monitoring and assessment programs, the CBBEP will conduct an aerial
land cover/land use assessment every 5 years. Data collected during land
covet/land use assessments will be important for many aspects of the RMP,
especially since urban development is expected to increase dramatically over the
next 20 years. During ground-truthing, habitat data will be collected to supplement
data available from ongoing monitoring efforts.

While not included as a key habitat in the Bays Plan, soft bay bottom comprises
approximately 90% of the bays system. Changes in the areal extent of this habitat
will be determined based on measured changes in hard substrate areas, such as
oyster reefs. Quality of bay bottom habitat will be monitored through sediment
sampling and benthic studies (see Health of the Bays Environmental Monitoring:
Sediment Quality).

Habitat surveys conducted at least twice per decade with comparisons of results
among survey years will provide comparative data on the quality of habitat and
changes in area. Current habitat maps will form the basis of these comparisons.
Not all habitats will or need to be surveyed every year or simultaneously.
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Monitoring
Parameters

However, synoptically collected data on the various habitats will provide better
comparative data and will be attempted. More important is the consistency in the
timing of the surveys across years to ensure comparisons are not biased by
seasonal factors.

An assessment of data adequacy relative to the monitoring objective and goals and
a Quality Assurance Plan for the habitat monitoring will be completed by 2002,
Where baseline data are inadequate to provide quantitative data for assessing
change, baseline data will be acquired.

Habitat surveys will use remote sensing technology and aerial imagery coupled
with ground truth data collected in the field. Ground truth surveys will also collect
data to assess the habitat quality. These will include such parameters as species
composition and diversity, as well as condition and vigor. For terrestrial habitats
like barrier beaches and marshes, above ground biomass will also be quantified on
an area-normalized basis.

Some habitats such as seagrasses and oyster reefs will require habitat specific
mapping techniques such as underwater cameras, side scan sonar, or diver surveys.
The TPWD is developing a statewide seagrass monitoring program. The CBBEP
will coordinate with the TPWD in this effort. Tidal flats and riparian areas will
also require habitat specific monitoring methods. No baseline data exists on the
areal extent and location of oyster reefs. This baseline data will need to be
acquired before monitoring of this habitat can begin.

Area: Acres of each key habitat

Quality: Wetland Value Assessment (WVA), Habitat Evaluation Procedures
(HEP), and Hydrogeomorphic Approach (HGM) for emergent wetlands.

SAV: primary parameters include maximum depth of SAV growth, shoot density
and patchiness, and vegetative species composition. Secondary parameters include
above ground biomass, below ground biomass, and secondary productivity.

Emergent Wetlands: primary parameters include vegetative species composition
and percent cover; secondary parameters include above ground biomass and
primary productivity.

Tidal Flats: changes in area will be used as the primary indicator of system
changes; secondary parameters include infaunal and epifaunal species
composition.

Riparian Areas: vegetative species composttion, percent cover, length of
vegetated stream/shoreline, width of vegetated zone around stream/shoreline, and
measures of patchiness of vegetation in riparian areas.

Oyster Reef Areas: a bascline assessment of hard substrate areas is needed before
monitoring can be conducted. Once begun, monitoring could include species
composition, shell volume (from quantitative dredge hauls), clump size, oyster
density, oyster size distribution, oyster biomass, oyster condition index, oyster

23




o,

Stations

Sampling
Frequency

Funding
Agencies

Additional
Actions

Relevant
Studies and
Publications

gonadal-somatic index, oyster sex ratio, prevalence of Perkinsas marinus, number
of oyster drills, crab densities, mussel densities, and rate of barnacle encrustation.

The CBBEP will develop a sampling station map that identifies ongoing study
sites as well as needed future sites through information gathered at the CBBEP’s
annual monitoring agencies coordination meeting.

Habitat mapping a minimum of twice per decade.

TPWD, EPA, CBBEP, UTMSI, USGS, TAMU-CC, Center for Coastal Studies, FWS,
NOAA

Develop a comprehensive QAPP for habitat monitoring,.
Continue present level of monitoring and assessment.
Identify funding for long-term monitoring.

Implement comprehensive QAPP for habitat monitoring.

J.M. Macauley. 1993. EMAP Estuaries — Louisiana Province: 1993 Sampling
Field Operations.

Texas Parks & Wildlife, Austin, Texas. 1999. Seagrass Conservation Plan for
Texas. 79 pp.

“Indicator Development: Seagrass Monitoring and Research in the Gulf of
Mexico”, National Biological Survey

Summers, K; G. Steyer; E, Decker; P. Crocker; F; Hill; G. McRae; S; Brown, J;
Thomas, J. Simons; D, Brock, C Miska, and J. Johnston. 2000. A Framework for
an Integrated and Comprehensive Monitoring Plan for the Estuaries of the Gulf of
Mexico. Gulf of Mexico Program. 34 pp.

Montagna, P.A_, S.A. Holt, C. Ritter, S. Herzka, K.F. Binney, and K.H. Dunton.
1998. Characterization of Anthropogenic and Natural Disturbance on Vegetated
and Unvegetated Bay Bottom Habitats in the Corpus Christi Bay National Estuary
Program Study Area. CCBNEP-25.

Pulich, W., C. Blair, and W.A. White. 1997. Current Status and Trends of
Seagrasses in the CCBNEP Study Area. CCBNEP-20. 131 pp.

Potential Sites for Wetland Restoration, Enhancement, and Creation: Corpus
Christi/Nueces Bay Area. CCBNEP-15.

Quammen, M.L., and C.P. Onuf. 1993. Laguna Madre: seagrass changes continue
decades after salinity reduction. Estuaries 16: 302-310.
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Onuf, C.P. 1996. Biomass patterns in seagrass meadows of the Laguna Madre,
Texas. Bulletin of Marine Science 58: 404-420.

Onuf, C.P. 1996. Seagrass responses to long-term light reduction by brown tide in
upper Laguna Madre, Texas: distribution and biomass patterns. Marine Ecology
Progress Series 138: 219-231.

Onuf, C.P. 2000. Seagrass responses to and recovery (?) from seven years of
brown tide. Pacific Conservation Biology 5: 306-313.

White, W.A., E.G. Wermund, W. Pulich, and E.H. Smith. 1998. Current Status
and Trends of Selected Estuarine and Coastal Habitats within the CCBNEP Study
Area. CCBNEP- 29

Withers, K. and J.W. Tunnell Jr. 1998. Identification of Tidal Flat Alterations and
Determination of Effects on Biological Productivity of these Habitats within the
Coast Bend. Texas Natural Resource Conservation Commission. CCBNEP-23.
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2.1.2 Health of the Bays Environmental Monitoring: Water Quality

Monitoring
Objective(s)

Measures of
Success

Monitoring
Questions

Summary of
Current
Monitoring and
Assessment
Programs

To assess whether water quality standards (designated uses, numeric standards,
and narrative standards) are being met.

To document changes in water quality (i.e., eutrophication related parameters
[nutrients, light penetration, dissolved oxygen, chlorophyll] and pathogen
indicators) within the CBBEP area through time.

See also the Action specific monitoring for Water and Sediment Quality, Public
Health, and Nonpoint Sources in Section 2.2,

»  Water Quality is maintained or improves over time in impaired or stressed
segments,

Are indicators of pathogens below state standards for contact and non-contact
recreational use established by the TNRCC?

Are areas of low dissolved oxygen decreasing in extent?

Do dissolved oxygen levels meet state standards established by the TNRCC?
Where?

Are epiphyte loads on SAVs excessive? Are they increasing or decreasing?

Is the cumulative area and/or volume of these water bodies decreasing, due to
removal of water bodies from the 303(d) lists?

Is the frequency/duration of occurrence of low DO decreasing?

Is the system eutrophic? Where? When?

Is the level of eutrophication changing in time and space within the CBBEP area?
Is Light penetration adequate to support SAV growth?

Do nutrients or light limit primary production in the CBBEP area? Where? When?
Is phytoplankton biomass increasing or decreasing?

Are the frequency, duration, and species composition of harmful algal blooms
(HABs) changing?

Are contaminant levels in the water column below state standards established by
the TNRCC?

Is the number of water bodies within the CBBEP area on the 303(d) impaired
water body list increasing or decreasing?

Surface Water Quality Monitoring & Assessment Project, Phase 11 (CBBEP,
TAMU-CC Center for Coastal Studies, NRA) — this year-long water quality
characterization includes quarterly sampling at 30 randomly selected stations and
5 fixed inner harbor sites and bi-monthly sampling at 6 targeted (master) stations
for areas from Corpus Christi Bay north (CBBEP, 2000c). Samples are taken for
selected trace metals and a full complement of nutrients plus supporting
hydrographic and water quality data.

Surface Water Quality Monitoring Project, Upper Laguna Madre & Baffin Bay,
Phase III (CBBEP, TAMU-CC Center for Coastal Studies, NRA) - 30 EMAP sites
from upper Laguna Madre south will be sampled quarterly for TNRCC routine
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field, conventional water chemistry, metals in water, and benthic macroinfauna,
Surface Water Quality Monitoring (TNRCC) — 26 sites sampled 1 - 4 times per
year for depth, DO, pH, temperature, conductivity, salinity, fecal coliform,
nutrients, chlorophyll a, dissolved and suspended solids, metals in water, metals in
sediment, organics in water, and fish tissue in bays and some creeks throughout the
CBBEP area.

Coastal 2000 (EPA) — this program will collect water column samples for nutrient
concentrations, pH, water depth, temperature, salinity, %light transmittance,
dissolved oxygen concentrations, and chlorophyl! concentration. The program will
also collect sediment samples for benthic community composition, benthic
abundance, benthic biomass, and evaluate the acreage of SAVs.

Clean Rivers Program (NRA) — takes quarterly samples at 22 stations throughout
the rivers and bays. Depending on the location, routine benthic samples,
conventional parameters, bacterial indicators, and instantaneous flow samples are
collected. An additional 6 stations are sampled bi-monthly for TSWQS metals in
water and conventional parameters. The Authority also sampled 120 stations for
routine benthic parameters, metals included on the TSWQS list, and conventional
parameters during a one-time survey event. Samples are collected in Aransas,
Copano, Mission, Corpus Christi, Nueces, and Redfish Bays.

TMDL/Oyster Water Use Impairment due to Zinc (TNRCC, GI.O, TDH) - The
TDH will be conducting a public health risk assessment project in 2001 in Nueces
Bay to re-assess oyster water use impairment due to zince contamination. TDH will
collect oyster, fish, and crab tissue and analyze for metals (arsenic, cadmium,
copper, lead, mercury and zinc) as well as PCBs, pesticides, and volatile and
semivolatile organic compounds. Exact locations in Nueces Bay will be
determined.

Ecological Influence of Treated Wastewater Diversions on Delta Habitats in a
Semiarid Climate (TAMU-CC, Center for Coastal Studies) — 14 sites sampled
monthly (from 1997-2003) for TNRCC routine field parameters, benthic
macroinfauna, epifaunal invertebrates and nekton macrofauna, and birds.

Oso Bay and Creek DO Monitoring (TAMU-CC Conrad Blucher Institute, Center
for Coastal Studies) — 5 fixed Hydrolab DO platforms are sampled at 30 minute
intervals for routine field parameters including DO, salinity, water temperature,
and pH (1993 to present).

Oso Creck/Oso Bay Project Surface Watershed System Study (TAMU-CC, Center
for Coastal Studies) — 8 sites sampled monthly (from 1999-2000) for TNRCC
routine field parameters, conventional water chemistry, benthic macroinfauna,
epifaunal invertebrates and nekton macrofauna, birds, and microbiological
indicators; collection of baseline land use data (GIS).

Nueces Bay Salinity Monitoring Project (FAMU-CC Conrad Blucher Institute) —
7 Hydrolab sites in the Nueces River, Delta, and Bay are monitored for routine
field parameters, salinity, water temperature, DO, and pH at 30 minute intervals
(1990 to present).
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Ambient Water Quality Monitoring/Datasonde (TWDB- TPWD) — 4 sites are
currently monitored on an hourly basis for water temperature, conductance, pH,
dissolved oxygen, and salinity. Up to 9 years of data are available for some
historic and current sites. Data are used to establish relationships between
freshwater inflows and salinity in Aransas Bay, Laguna Madre, Corpus Christi
Bay, and Baffin Bay.

Atmospheric Deposition Study (CBBEP, TAMU — GERG) — This wet and dry
atmospheric deposition monitoring program was amended after the first year to
provide data that can be included as part of EPA’s National Atmospheric
Deposition Program (NADP). Samples are currently collected weekly at two sites,
one on the north shore of Nueces Bay at White Point and the other at TAMU-CC
on Ward Island. Each station collects wet and dry deposition as well as
meteorological data. Samples are analyzed for conductivity, calcium, magnesium,
potassium, sodium, ammonium, nitrate, total phosphate, chloride, sulfate, copper,
zinc, lead, cadmium, titanium, vanadium, chromium, nickel, arsenic, selenium, and
manganese.

Pfisteria (TPWD) — 5 sites sampled approximately monthly for temperature,
salinity, DO, pH, chlorophyll a, nutrients, and Pfisteria during 2000-2001in the
Nueces River, Baffin Bay, Oso Bay, Port Aransas, and Mesquite Bay.

Characterization of Trace Metals and Radionuclides in Lake and Coastal
Sediments (TAMU-CC Conrad Blucher Institute) — sediment samples from Nueces
Bay and Lake Corpus Christi are analyzed for metals, organics, and radionuclides;
fresh water samples from Lake Corpus Christi are also analyzed for metals.

Monitoring Constructed Wetlands for Wastewater Reuse (TAMU-Kingsville
Environmental Engineering) — water at a constructed wetland site near Sarita,
Texas will be sampled weekly for DO, temperature, pH, conductivity, nutrients,
total suspended solids and BOD, Monitoring will take place for four months
following the construction of the wetlands (anticipated dates April — July 2001).

Poit of Corpus Christi Real Time Navigation Project (TAMU-CC Conrad Blucher
Institute) — 3 sites measure water velocity at 12-minute intervals (1999 to present).
Sites include a current meter at the UTMSI pier in Port Aransas, the Navy base at

Homeport in Ingleside, and a buoy offshore of Port Aransas in the Gulf of Mexico,

Radar Water Velocity Project (TAMU-CC Conrad Blucher Institute) — Surface
current velocities are measured periodically throughout the year in Corpus Christi
Bay, Matagorda Bay, Galveston Bay, and the Galveston offshore area.

Corpus Christi Ship Channel Improvement Project (USACE, PCCA) — An
environmental assessment will be conducted as part of the ship channel
improvement project which will include assessments of water and sediment
quality, terrestrial and aquatic baseline surveys, recreational uses, and cumulative
impacts in Corpus Christi Bay within the vicinity of the ship channel.
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Benthos Sampling (UTMSI, TWDB, Sea Grant, GLO, US Bureau of Reclamation)
— 15 sites sampled quarterly for benthic invertebrates, nutrients, DO, and salinity.
Site locations include Nueces Bay (2), Corpus Christi Bay (3), Rincon Bayou (6),
Baffin Bay (2), and Laguna Madre (2).

Nueces Estuary Trawl Survey (TPWD) — Fish trawls are conducted at 10 fixed
stations in the Nueces Estuary monthly during the summer and every other month
in the winter for a total of 9 months per year from 1996 — 2000. In addition to
species counts, routine field parameters are measured for water, including
temperature, pH, DO, salinity, conductivity, and percent saturation.

Seagrass Monitoring (USGS National Wetlands Research Center, Texas Gulf
Coast Field Station) — The USGS Texas Gulf Coast Field Station has been
monitoring underwater light since 1993 at two sites in the upper Laguna Madre .
that were originally located in seagrass meadows but have since gone bare.
Records are hourly means. A Hydrolab Datasonde equipped with a shuttered
turbidity probe was set up in September 2000 at one site. A second datasonde has
been maintained at the Blucher Institute platform at Bird Island since 1992, except
for the period September 1998 through September 1999. The Hydrolabs take
hourly measurements of temperature, salinity, specific conductance, and dissolved
oxygen. Water temperature has been monitored at two additional sites in the upper
Laguna Madre since 1993. The first site is associated with Syringodium filiforme
and the second site is associated with Halodule wrightii. Records are hourly.

Seagrass Monitoring (UTMSI) — 1 site in Upper Laguna Madre sampled monthly
for density, biomass, PAR, chlorophyll, and nutrients (1989 to present).

TCOON (TAMU-CC, Conrad Blucher Institute; TWDB; TGLO; USACE) —

12 tide gauges are located in the CBBEP area collecting water level, wind speed,
wind direction, and temperature data. Some gauges collect water quality data (e.g.,
salinity, dissolved oxygen). Gauges are located in Laguna Madre, Corpus Christi
Bay, Nueces Bay, Gulf of Mexico, Port Aransas, Aransas Bay, and Copano Bay.

Rangeland Water Quality (Welder Wildlife Foundation, GLO) — The foundation
samples runoff at 3 sites within the Welder Refuge after every rain event.
Sediments are sampled for various parameters and water is analyzed for fecal
coliform.

Nueces Bay Ichthyoplankton (TPWD) — 4 sites sampled bi-monthly from February
through May for the past 2 years. Samples collected include fish, plankton, and
water quality parameters (temperature, salinity, DO, pH).

Bay Water (Corpus Christi/Nueces County Pubiic Health Department) — monthly
sampling at 16 sites in Corpus Christi Bay for fecal coliform and enterococci. In
addition, the National Park Service samples waters at its lifeguarded beaches
weekly during the summer season for enterococci. In the past, GLO has monitored
pathogens at Gulf Beaches under its Beach Watch program. Although currently
discontinued, this program may be reinstituted.

Regional Approach to Ensure Recreational Water Quality (TNRCC) - Collection
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and analysis of microbial indicator organisms (fecal coliform, enterococcus, and
total coliform) twice a month at four sites for twelve months (December 1998
through May 2000), including collection and analysis during and after a minimum
of four significant rainfall events. Routine field parameters are collected at all
stations monthly.

Hypoxia in Corpus Christi Bay - Dissolved oxygen concentrations in water are
measured biweekly or triweekly during summer (July-August) by spatial surveys
or continuously with deployments. Sampling performed from 1996-2001. A GIS
database of the hypoxic conditions will be created in 2001. Two experiments on
hypoxic effects on benthos performed. Surveys at 16 sites in the southeast portion
of Corpus Christi Bay, Continuous measurements at one or two sites.

National Mussel Watch Program - Annual collection of oysters and in situ data
(temperature, DO, salinity, pH). Oysters analyzed for PCBs, pesticides, and
metals. Sampling locations include Mesquite Bay, Aransas Bay, Copano Bay, and
Corpus Christi Bay.

Implementation of Restoration/Enhancement Projects in Nueces/Corpus Christi
Bay: Hydrologic Assessments (TAMU-CC Center for Coastal Studies) - Salinity,
elevation surveys, and water level measurements are being taken at multiple sites
in three wetland areas from 2000 through 2001. Three-dimensional elevation
models will be developed for each location to elevate water levels within wetlands
as well as movement among wetlands and adjacent bays.

Riparian Habitat Corridor Assessment in Texas Coastal Bend (TAMU-CC Center
for Coastal Studies) - A one-time characterization of each of 40 sites along riparian
corridors in CBBEP includes measurements of salinity, turbidity, vegetation
community composition, and invertebrate species richness.

The CBBEP has developed an assessment framework for evaluating the water
quality status in the CBBEP area (CBBEP, 2000c). This program is designed to
determine the region, area, and seasons during which water quality standards
(metals, dissolved oxygen, etc.) within the CBBEP area are exceeded. The design
is based on the stratified-random statistical sample collection design of EMAP,

The CBBEP Water Quality Monitoring Program will continue this approach. For
long-term monitoring, the approach will be revised to include a status assessment
(whereby segments of the Bays are sampled under a stratified-random design to
determine arca of impact) and a trends assessment (whereby selected fixed stations
undergo repeated measurements through time). The status measurement program
will not sample each region of the bay every year. Rather, defined areas
(segments) will be sampled on a rotating basis such that in a given five-year period
each area is sampled at least once. This will enable evaluation of trends in the
status of the areas and bays as a whole on a five-year frequency. The fixed
location (or master) stations will be selected based on the current water quality
information and results from the CBBEP water quality assessment. Station
locations will be chosen to be representative of the region in which they are
located. These master stations will be sampled at least quarterly. More frequent
sampling may be required at selected master stations if the data indicate high
variability in the system. If water quality is found to be stable (unchanging) the
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sampling frequency will be reduced.

Because there are several water quality studies ongoing in the CBBEP area, these
programs will be integrated into the overall water quality status and trends
monitoring program. Stations occupied by these ongoing studies may become
master stations. Resources presently used to sample a given area extensively may
be used to support sampling under the status portion of the study.

Data gathered under the water quality monitoring program may point to the need
for seasonal, area-specific monitoring to address issues such as pesticide loading,
low DO, low light availability on some seagrass beds, occasional harmful algal
blooms, exceedances of water quality criteria for metals and pathogen indicators.
The monitoring program will also try to address recognized data gaps, such as the
need for additional monitoring in contact recreation areas, particularly during wet
weather and following storm events. For example, DO sampling should focus on
the mid summer-fall period and ensure diurnal cycles or early moming conditions
are measured in known/suspected problem areas.

The CBBEP Quality Assurance Plan provides details for the water quality
monitoring. This QAPP will form the basis for the RMP. Sample locations and
frequency will be developed on the basis of the results of this study, factoring in
historical results.

The parameters included in the water quality program are summarized below.
Station data — location, time, date, tide stage, water depth
Routine field parameters — /n situ temperature, conductivity (salinity),
dissolved oxygen, transparency, fluorescence (chlorophyll biomass estimate), and
pH (surface and 0.5 m depth intervals where applicable)
Nutrients — nitrogen (ammonia, nitrate, nitrate plus nitrite, total nitrogen),
phosphorous (orthophosphate and total), total organic carbon (TOC) and
dissolved organic carbon (DOC), sulfide if dissolved oxygen is <1 mg/L,
Ammonia (under low flow)
Chlorophyll a and b
Total suspended solids (TSS)
Biochemical Oxygen Demand (BODc) - In areas with identified DO problems
Sediment Oxygen Demand (SOD)
Trace metals
Sulfide (if a station has low dissolved oxygen level)
Organics (PAH, PCBs, pesticides)
Fecal Indicators - fecal coliform, enterococci, e.coli

See Figures 2-1 through 2-5. The CBBEP will continue to revise the sampling
station maps to identify ongoing study sites as well as needed future sites through
information gathered at the CBBEP’s annual monitoring agencies coordination
meeting. The final number of stations will be determined through appropriate
power analysis. These stations will be distributed through a stratified-random
design to include fixed stations.

Long-term sample collection frequency will be determined from the results of the
Coastal Bend Bays Surface Water Quality Monitoring Program (CBBEP 2000c).
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Master stations will be sampled bi-monthly.

Status stations will be sampled quarterly for nutrients and semiannually for
metals.

Bacterial indicator stations will be conducted under present city or other authority
(i.e., beaches) monitoring programs.

TNRCC, EPA, CBBEP, local governments, Corpus Christi/Nueces County Public
Health Department, NRA, TPWD, Gulf of Mexico Program, Welder Wildlife
Foundation, GLO, USGS, UTMSI, TWDB, Sea Grant, US Bureau of Reclamation,
USACE, PCCA, TAMU-CC Conrad Blucher Institute, TAMU-Kingsville
Environmental Engineering, TAMU — GERG

Revise the CBBEP QAPP to reflect the long-term water quality monitoring,.

Evaluate the CBBEP Surface Water Quality Monitoring results to establish ability
to statistically detect change.

Maintain funding for present level of monitoring; Identify funding for long-term
monitoring.

Implement comprehensive Water Quality Monitoring QAPP.

Ward, GH and NE Armstrong. 1997. Current Status and Historical Trends of
Ambient Water, Sediment, Fish and Shellfish Tissue Quality in the Corpus Christi
Bay National Estuary Program Study Area. Texas Natural Resource Conservation
Commission. CCBNEP-13

Macauley, JM; JK Summers; and VD Engle. 1999. Estimating the ecological
condition of the estuaries of the Gulf of Mexico. Environmental Monitoring and
Assessment. 57:59-83.

Carr, RS; PA Montagna; JM Biedenback; R Kalke; MC Kennicutt; R Hooten; and
G Cripe. 2000. Impact of Storm-water Outfalls on Sediment Quality in Corpus
Christi Bay, Texas, USA. Environ. Toxicol. Chem. 19(3) pp.561-574.

Summers, K; G. Steyer; E, Decker; P. Crocker; F; Hill; G. McRae; S; Brown, J;
Thomas, J. Simons; D. Brock, C Miska, and J. Johnston. 2000. A Framework for
an Integrated and Comprehensive Monitoring Plan for the Estuaries of the Gulf of
Mexico. Gulf of Mexico Program. 34 pp.

Ward G.H. 1997. Processes and Trends of Circulation Within the Corpus Christi
Bay National Estuary Program Study Area. Texas Natural Resource Conservation
Commission. CCBNEP-21.

Brock, D.A. 2000. Nitrogen budget for low and high freshwater inflows, Nueces
Estuary, Texas. MS. Submitted to Estuaries.

Ritter, C. and P.A. Montagna. 1999. Seasonal Hypoxia and models of benthic
response in a Texas bay. Estuaries 22:7-20.
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Figure 2-1. Routine Parameter Sampling Stations Throughout the CBBEP Area.
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Figure 2-2. Nutrient Parameter Sampling Stations Throughout the CBBEP Area.
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Figure 2-3. Bacteria Sampling Stations Throughout the CBBEP Area.
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Figure 2-4. Metals in Water Sampling Throughout the CBBEP Area.
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2.1.3 Health of the Bays Environmental Monitoring: Sediment Quality

Monitoring
Objective(s)

Measures of
Success

Monitoring
Questions

Summary of
Current
Monitoring and
Assessment
Programs

To assess changes in the quality of sediments (chemical contaminants and
toxicity) within the CBBEP area through time.

To assess changes in the benthic infaunal communities within the CBBEP area
through time.

To assess whether sediment screening levels are exceeded and where.

See also the Action specific monitoring for sediment quality in Section 2.2,

»  Sediment quality in uncontaminated areas is maintained and improves in
contaminated areas through time.

Are contaminant levels in sediments decreasing or increasing?

Do contaminant levels in the sediments exceed screening level guidelines
determined by NOAA and TNRCC?

Are sediments toxic to representative marine organisms?

Are areas of known toxicity improving?

Is the diversity and condition of the benthic infaunal community increasing or
decreasing through time? Where?

Are contaminants, eutrophication, or both affecting the condition of the benthic
community?

What portions of the bays and estuaries meet sediment-screening levels?
What portions of the study area have healthy benthic communities?

Surface Water Quality Monitoring Program (TNRCC) - the TNRCC samples 17
locations (see Table 2-2) on a semi-annualiquarterly basis for metals and bulk
sediment properties. Petroleum, pesticide and chlorinated hydrocarbon
measurements are infrequently made.

Surface Water Quality Monitoring Program (CBBEP) — In 2000, the CBBEP
initiated a year-long water quality and benthic infaunal characterization study that
includes quarterly sampling at 43 stations for water quality and benthic infaunal
community parameters. Several stations are located at stations sampled by other
programs. Thirty stations are randomly selected based on a random stratified
station location design. The program is conducted by TAMU-CC. Sampling
sites are located throughout Mission Bay, Copano Bay, St. Charles Bay, Aransas
Bay, Redfish Bay, Oso Creek/Oso Bay, Corpus Christi Bay, and Nueces Bay.

Bay Sediment Chemistry Monitoring and Assessment (TAMU-CC, Center for
Coastal Studies, NRA) - 30 EMAP Surface Water Quality Monitoring project
sites from Corpus Christi Bay north and 30 EMAP Surface Water Quality
Monitoring project sites from Laguna Madre south will be monitored quarterly for
one year for standard TNRCC sediment conventionals (¢.g., grain size, TOC,
AVS, etc.).
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Coastal 2000 (EPA, TPWD) —The Gulf of Mexico Program is proposing as part
of EPA’s Coastal 2000 program to collect sediment samples for benthic
community composition, benthic abundance, benthic biomass, and acreage of
SAVs. Sediments will be analyzed for metals, organics, TOC, grain size, and
sediment toxicity. The program will also collect water column samples for
nutrient concentrations, pH, water depth, temperature, salinity, %light
transmittance, dissolved oxygen concentrations, and chlorophyll concentration.

Oso Creek/Oso Bay Project Surface Watershed System Study (TAMU-CC Center
for Coastal Studies) — Eight stations in this subsystem are sampled monthly for
routine TNRCC field parameters, conventional water chemistry, benthic
macrofaunal, epifaunal invertebrates and nekton, plus bird observations and
microbiological indicators.

Rangeland Water Quality (Welder Wildlife Foundation) — The foundation
samples runoff at 3 sites within the Welder Refuge after every rain event,
Sediments are sampled for various parameters and water is analyzed for fecal
coliform.

Clean Rivers Program (NRA} — Quarterly samples are collected at 22 stations
throughout the rivers and bays of the CBBEP area. Depending on the location,
routine benthic sampies, conventional parameters, bacteria, and instantaneous
flow samples are collected. An additional 6 stations are sampled bi-monthly to
evaluate metals and conventional parameters in the water against Texas State
Water Quality Standards (TSWQS). The Authority has also sampled 120 stations
for routine benthic samples, metals in water that are on the TSWQS list, and
conventional parameters during a one-time survey event. Samples were collected
in Aransas, Copano, Mission, Corpus Christi, Nueces, and Redfish Bays. The
Nueces River Authority also performed routine benthic sampling and analysis at
12 stations on a quarterly basis during FY 2001.

Ecological Influence of Treated Wastewater Diversions on Delta Habitats in a
Semiarid Climate (TAMU-CC, Center for Coastal - 14 sites sampled monthly
(from 1997-2003) for TNRCC routine field parameters, benthic macroinfauna,
epifaunal invertebrates and nekton macrofauna, and birds.

Benthos Sampling (UTMSI, TWDB, Sea Grant, GLO, US Bureau of
Reclamation) - 15 sites sampled quarterly for benthic invertebrates, nutrients, DO,
and salinity. Site locations include Nueces Bay (2), Corpus Christi Bay (3),
Rincon Bayou (6), Baffin Bay (2), and Laguna Madre (2).

A total of 6 sites have been sampled since 1984. The additional 9 sites were
added in 1987.

Characterization of Trace Metals and Radionuclides in Lake and Coastal
Sediments (TAMU-CC Conrad Blucher Institute) - Sediment samples from
Nueces Bay and Lake Corpus Christi are analyzed for metals, organics, and
radionuclides; fresh water samples from Lake Corpus Christi are also analyzed for
metals.

Corpus Christi Ship Channel Improvement Project (USACE, PCCA) - An
environmental assessment will be conducted as part of the ship channel
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improvement project which will include assessments of water and sediment
quality, terrestrial and aquatic baseline surveys, recreational uses, and cumulative
impacts in Corpus Christi Bay within the vicinity of the ship channel.

Mussel Watch Project (NOAA) — 7 sites within the CBBEP area are monitored
under this nationwide project that has monitored chemical contaminants in
sediments and bivalve mollusks since 1986. Bivalves are collected every other
year and sediments every fifth year. Samples are analyzed for PAHs, PCBs,
DDT, DDD, DDE, 16 other chlorinated pesticides, tributyl-tins, 3 major elements,
and 11 trace elements.

Within the CBBEP area, bay segments and sample stations for assessing the status
and trends of the sediments has been developed as part of Coastal 2000, an
integrated and comprehensive status and trends monitoring plan for the Gulf of
Mexico (Summers ef al. 2000). The design is based on the stratified-random
statistical sample collection design of EMAP. The Coastal 2000 program will
sample selected stations in the bays for bulk sediment properties, selected
chemical contaminants and measures of benthic community and sediment
toxicity. Sediment toxicity testing will be supplemented by the CBBEP with site-
specific monitoring when and if problem areas are discovered, if funding is
available. For example, testing may be conducted during post-project
environmental evaluations of actions that include pollution control measures.
Such assessments could be repeated on a 5- or 10-year cycle.

The CBBEP Bay Sediment Chemistry Monitoring and Assessment program will
utilize the same approach as Coastal 2000. The approach will include a status
assessment, whereby segments of the bays are sampled randomly to determine
area of impact and trend assessment and selected fixed stations undergo repeated
measurements through time. The status measurement program will not sample
each region of the bay every year. Rather, defined areas (segments) will be
sampled on a rotating basis such that in a given five-year period each area is
sampled at least once and trends in the status of the areas and bay as a whole can
be assessed. The targeted fixed location (or master) stations are selected based on
the current sediment quality information and are chosen as stations that are
representative of the region in which they are located. These master stations will
be sampled annually to evaluate trends and provide information from which
changes in the sediment quality and associated benthic community can be
identified. If sediment quality is found to be stable (unchanging), the sampling
frequency will be reduced. The period for re-sampling will be based on the
variability observed in the sediments and the ability of the measurement program
to detect change.

The CBBEP Quality Assurance Plan (CBBEP, 2000b) provides details for the
sediment quality monitoring. This QAPP will form the basis for the RMP. A
comprehensive long-term sediment quality assurance project plan will be
developed to guide the monitoring. This QAPP will incorporate the monitoring
framework defined by Summers et al. (2000) and expand it to ensure appropriate
coverage of the system in time and space. Over time, changes in the status of a
region will be identified. Monitoring will be conducted on a schedule developed
in the QAPP.
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There are several other sediment quality studies ongoing in the CBBEP area, as
described above. The results of these programs will be integrated into the overall
sediment quality status and trends monitoring program, and, if appropriate,
stations occupied by these ongoing studies may become master stations. The
annual monitoring coordination meeting will be utilized to determine if resources
presently used to sample and analyze the conditions of the sediments in selected
areas on a semi annual basis (e.g., TNRCC Surface Water Quality Monitoring
Program) could be redirected to support the sampling and analysis proposed under
the status portion of the study, provided the program goals of those monitoring
efforts would not be compromised. Moreover, these resources could be used to
expand the analyte list to include organic chemicals of concern in the system.

If the goals of these site specific or study programs can not be met under the
“Health of the Bays” monitoring, site specific monitoring will continue but under
separate QAPPs that may be developed in support of the Action Item-specific
section of this plan or as independent studies. Regardless, these studies will be
coordinated to the maximum extent with the RMP and methodologies that provide
comparable results will be used to ensure the resulting data can be inter-
compared.

Bulk Sediment Properties: grain size, Total Organic Carbon, Redox Potential
Discontinuity (RPD)

Contaminants: NOAA Status and Trends list of contaminants (PAHs, PCBs,
pesticides, and metals), TBT, dioxin, diazinon, chlorpyrifos, acid volitile
sulfide/simultaneously extracted metals (AVS/SEM)

Sediment Toxicity: Sediment Quality Triad (sediment toxicity, sediment
chemistry, and benthic macroinvertebrate community structure)

Benthic Infaunal: species, community indicators — diversity measures

(i.e., log-series alpha, Pielous’s eveness (J), Sheenan diversity, (H"), and total
species per grab), and proportion of opportunistic infaunal species (specific
species to be determined). Indicators of benthic community health developed by
the Gulf of Mexico Program EMAP data — EMAP Benthic Index (Virginia Engle
EPA/620/R-99/005, Evaluation Guidelines for Ecological Indicators) may be used
if appropriate and adequate reference sites in the CBBEP can be identified.

See Table 2-2 and Figures 2-6 and 2-7. The CBBEP will continue to revise the
sampling station map to identify ongoing study sites as well as needed future sites
through information gathered at the CBBEP’s annual monitoring agencies
coordination meeting.
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Sediment samples will be collected annually at the master (target stations) to
evaluate trends at these representative stations.

Stations used to evaluate the status of the system (stratified random stations) will
be sampled on a rotating basis by subregion. Each subregion of the system arca
will be sampled at least once every five years.

TNRCC, CBBEP, Nueces River Authority, EPA, Rob and Bessie Welder Wildlife
Foundation, the Gulf of Mexico Program, EPA, TPWD, GLO, FWS, NOAA

Develop a comprehensive QAPP for sediment quality monitoring.
Establish basis for statistical detection of change.
Maintain funding for present level of monitoring.

Evaluate redistributing selected sampling and analysis efforts and resources to
ensure the RMP goals and objectives are met.

Identify funding for long-term monitoring.
Coordinate with Gulf of Mexico Program to increase funding to expand Coastal
2000 program to ensure an adequate statistical sampling to evaluate status and

trends.

Implement comprehensive QAPP for sediment quality monitoring.

Ward, GH and NE Armstrong. 1997. Current Status and Historical Trends of
Ambient Water, Sediment, Fish and Shellfish Tissue Quality in the Corpus Christi
Bay National Estuary Program Study Area. Texas Natural Resource Conservation
Commission. CCBNEP-13.

Macauley, JM; JK Summers; and VD Engle. 1999. Estimating the ecological
condition of the estuaries of the Gulf of Mexico. Environmental Monitoring and
Assessment. 57:59-83.

Carr, RS; PA Montagna; JM Biedenback; R Kalke; MC Kennicutt; R Hooten; and
G Cripe. 2000. Impact of Storm-water Qutfalls on Sediment Quality in Corpus
Christi Bay, Texas, USA. Environ. Toxicol. Chem. 19(3) pp.561-574.

Summers, K; G. Steyer; E, Decker; P. Crocker; F; Hill; G. McRae; S; Brown, J;
Thomas, J. Simons; D. Brock, C Miska, and J. Johnston. 2000. A Framework for
an Integrated and Comprehensive Monitoring Plan for the Estuaries of the Gulf of
Mexico. Gulf of Mexico Program. 34 pp.

Ritter, M.C. and P.A. Montagna. 1999. Seasonal hypoxia and models of benthic
response in a Texas bay. Estuaries 22:7-20.
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Mannino, A. and P.A. Montagna. 1997. Small scale spatial variation of
macrobenthic community structure. Estuaries 20:159-173.

Mannino, A. and P.A. Montagna. 1996. Fine-scale spatial variation of sediment
composition and salinity in Nueces Bay of South Texas. Texas Journal of
Science 48:1-14.

Martin, C.M. and P.A. Montagna. 1995. Environmental assessment of La Quinta
Channel, Corpus Christi Bay, Texas. Texas Journal of Science 47:203-222,

Montagna, P.A. and R.D. Kalke. 1995. Ecology of infaunal Mollusca in south
Texas estuaries. American Malacological Bulletin 11:163-175.

Montagna, P.A. and R.D. Kalke. 1992. The effect of freshwater inflow on
meiofaunal and macrofaunal populations in the Guadalupe and Nueces Estuaries,
Texas. Estuaries 15:266-285.
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Figure 2-6. Benthic Sampling Stations Throughout the CBBETF Area.
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Figure 2-7. Metals in Sediment Sampling Stations Throughout the CBBEP Area.
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2.1.4 Health of the Bays Environmental Monitoring: Freshwater Resources

Monitoring
Objectives

Measures of
Success

Monitoring
Questions

Summary of
Current
Monitoring and
Assessment
Programs

To assess the volume, timing, and locations of freshwater flows to the CBBEP
area through time.

To ensure flows are adequate to maintain an acceptable salinity balance and
nutrient and sediment loads in the CBBEP area.

See also the Freshwater Resources section under Section 3.2.

> Changes in the amount, timing, and location of freshwater inflows over time
are determined.

Monitoring of salinity, rainfall, sediment, and nutrient loading, and
productivity of the bays is expanded.

A regional water plan based on Senate Bill 1 is developed, implemented, and
effective in meeting estuary needs.

The number of wastewater reuse projects and volume of wastewater reuse are
increased.

The current reservoir freshwater pass through, including treated wastewater
reuse, is effective in meeting all stakeholder needs.

The potential for increasing the frequency, duration, and area of flooding the
Nueces River delta over the long term is increased.

Public understanding of the purpose and results of ongoing freshwater plans
and programs is increased.

Public support for the efficient use of water in the project area is increased.

¥

Y

Y ¥ Vv Vv Vv

Is freshwater flow adequate to maintain the historical levels and spatial/temporal
distributions of salinity in the estuary?

Is the amount of freshwater inflow to each bay/lagoon in the study area
increasing, decreasing, or staying the same?

Is the timing of freshwater inflow to each bay/lagoon in the study area changing?
Is the location of freshwater inflow to each bay/lagoon in the study area
changing?

Are the nutrient loads associated with freshwater inflows to each bay/lagoon
system in the study area increasing, decreasing, or staying the same?

Are the sediment loads associated with freshwater inflows to each bay/lagoon
system in the study area increasing, decreasing, or staying the same?

Ambient Water Quality Monitoring/Datasonde (TWDB- TPWD) — 4 sites are
currently monitored on an hourly basis for water temperature, conductance, pH,
dissolved oxygen, and salinity. Up to 9 years of data are available for some
historic and current sites. Data are used to establish relationships between
freshwater inflows and salinity in Aransas Bay, Laguna Madre, Corpus Christi
Bay, and Baffin Bay.

TCOON [Texas Coastal Ocean Observation Network] (TAMU-CC, Conrad
Blucher Institute; TWDB; TGLO; USACE) — 12 tide gauges are located in the
CBBEP area collecting water level, wind speed, wind direction, and temperature

55




Monitoring
Program
Description

data. Some gauges collect water quality data (e.g., salinity, dissolved oxygen).
Gauges are located in Laguna Madre, Corpus Christi Bay, Nueces Bay, Gulf of
Mexico, Port Aransas, Aransas Bay, and Copano Bay.

Texas — USGS Cooperative Program, Water Resources Investigations

(TWDB) — 9 sites are monitored daily for stream flow volume in Copano Creek,
Mission River, Aransas River, San Miguel Creek, Atascosa River, Nueces River,
Oso Creek, San Fernando Creek, and Los Olmos Creek.

Rincon Bayou Vegetation Monitoring/Delta Water Level (TPWD) — 2 sites
sampled hourly measuring the water level in Rincon Delta, April 2000 to present.

NOAA'’s National Weather Service operates a network of daily precipitation
stations in the program area.

The City of Corpus Christi operates five urban runoff stations.

Monitoring for freshwater management will focus on two areas. The first is to
measure the quantity (and quality) of freshwater flow entering the system. The
second is measuring the response of the CBBEP area to this flow.

Ongoing monitoring of stream and river flow, point source discharge records and
water reuse will continue under the RMP. Agencies presently providing this
monitoring will continue their activities. Continuous measurements of flow at
USGS and TNRCC stations will continue.

Salinity data collected under the CBBEP Water Quality Monitoring Program will
be used to evaluate salinity responses in the CBBEP area.

The data from these programs will be used to place the results from the Water
Quality Monitoring Program into context relative to changes in freshwater
discharge through time and location.

Daily stream flow will be recorded at nine sites maintained by the Texas USGS
Cooperative Program, Water Resources Investigations and USGS water quality
stations. Stream water quality monitoring will continue as designed under this
program. The Implementation Strategy for the Bays Plan recommends that seven
additional gauges be added to increase the percentage of the watershed gauged
under this program. The CPPEP will work with USGS to get additional gauges
added to this program.

Within the CBBEP area, the Water Quality Monitoring Program (Section 2.1.2)
will provide information required to assess the impact of water flow changes on
the salinity of the system and to assess associated changes in environmental

quality.

TCOON will continue to provide tide level data. This data is used in the
hydrodynamic model the TWDB uses to estimate inflow needs. Meteorclogical
data will be coilected through local weather sites and meteorological data from
local airports, as needed. Rainfail data will be used to estimate ungauged runoff
and direct rainfall input of freshwater to the estuaries and bays.
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Monitoring
Parameters

Stations

Sampling
Frequency

Funding
Agencies

Additional
Actions

These data will continue to feed the ongoing evaluation of water needs/allocation.
Water consumption and future anticipated use volume assessments will continue
as part of managing available freshwater volumes, human and environmental
needs, and determination of modifications and refinements to reservoir system
operating plans.

The parameters included in the freshwater management montitoring are
summarized below:

Freshwater flow
Flux, volume, timing and locations of fresh water flows (point and river) into

the CBBEP area
Rainfall trends
Freshwater demand

Salinity in CBBEP area

Routine stream flow stations (See Figure 2-8)
Point source flows to the CBBEP area (i.e., treatment plants and other effluents)

Standard water quality monitoring stations under the “Health of the Bays” Water
Quality Monitoring Program

Freshwater flow — daily
Wastewater return flow volumes — daily from treatment plants

Ambient water: See the water quality program description in Section 2.1.2

USGS, TNRCC, NOAA, TWDB, TPWD, Nueces River Authority

Develop a long-term Freshwater Management Monitoring QAPP (reference
activities in the CBBEP Water Quality QAPP that support the response of the
CBBEP area to freshwater management).

Evaluate the CBBEP SWQM results to establish statistical basis for detecting
change in salinity and freshwater flows.

Maintain funding for present level of monitoring.
Identify funding for long-term monitoring.

Implement the comprehensive Freshwater Management QAPP.
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Figure 2-8. USGS\TWRCC Flow Gauge Stations Throughout the CBBEP Area.
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Relevant
Studies and
Publications

Asquith, W.H.,, 1.G. Mosier, and P.W. Bush. 1997. Status, Trends and Changes in
Freshwater Inflows to Bay Systems in the Corpus Christi Bay National Estuary
Program Study Area. Texas Natural Resource Conservation Commission, Austin,
Texas. CCBNEP-17. 47 pp.

Green, K.E. and R.M. Slade, Ir. 1995. Stream flow analysis of the Apalachicola,
Pearl, Trinity, and Nueces River Basins, Southeastern United States: U.S.
Geological Survey Water-Resources Investigations Report 95-4043. 64pp.

Quenzer, A.M., D.R. Maidment, F. Hellweger, N.J. Eid, G. Ward, and N.E.
Armstrong. 1998. Total Loadings and Water Quality in the Corpus Christi Bay
System. CCBNEP-27. 117 pp.

Ward. G.H. and N.E. Armstrong. 1997. Current Status and Historical Trends in
Ambient Water, Sediment, Fish and Shellfish Tissue Quality of the Corpus Christi
Bay National Estuary Program Study Area. Texas Natural Resource
Conservation Commission, Austin, Texas. CCBNEP-13.

Ward G.H. 1997. Processes and Trends of Circulation Within the Corpus Christi
Bay National Estuary Program Study Area. Texas Natural Resource
Conservation Commission. CCBNEP-21.

Texas Department of Water Resources. 1981. Nueces and Mission Aransas
Estuaries: A study of the Influence of Freshwater Inflows. TDWR LP-108.

TWDB. 2000. Values and Constraints for the TXEMP Model Used in the
Freshwater Inflow Analysis of the Mission-Aransas Estuary: Technical
Memorandum.

TWDB. In preparation. Values and Constraints for the TXEMP Model Used in
the Freshwater Inflow Analysis of the Nueces Estuary: Technical Memorandum.

TWDB. In preparation. Values and Constraints for the TXEMP Model Used in
the Freshwater Inflow Analysis of the Upper Laguna Madre Estuary: Technical
Memorandum.
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2.1.5 Health of the Bays Environmental Monitoring: Commercial and Recreational Fisheries

Monitoring
Objective(s)

Measures of
Success

Monitoring
Questions

Summary of
Current
Monitoring and
Assessment
Programs

To assess relative abundance and changes through time of representative fish
species (1.e., spotted seatrout, red drum, southern flounder, black drum, Atlantic
croaker, gulf menhaden, Atlantic oyster, white shrimp, brown shrimp, pink shrimp,
blue crab) in the CBBEP area.

To determine if contaminant concentrations in key commercial and recreational fish
and shellfish exceed human health risk levels determined by the Texas Department
of Health and federal agencies.

To estimate status and trends in the area of waters in the CBBEP area classified by
the TDH as either “approved,” “conditionally approved,” or “polluted” for the
purposes of shellfish harvest.

See also the Habitat and Living Resources section under Section 3.2.

Contaminant levels in commercial and recreational fish and shellfish do not
exceed federal or state human health consumption or risk based consumption
guidelines.

>

TDH classification of waters in the CBBEP area as “approved” increase and
areas classified as “conditionally approved” or “polluted” decrease.

» Relative abundance approximates historical values.

Are contaminant levels in fish and shellfish at safe levels for human consumption?
Which species and portions of the bays system represent an actual or potential risk
to recreational fishers?

Are contaminant levels in fish and shellfish changing over time?

Are the shellfish harvesting waters in the CBBEP area classified as “approved”
increasing?

Are landings of key recreational and commercial fish and shellfish species
maintained?

Resource Monitoring Program (TPWD Coastal Fisheries Division) — Since 1975, the
TPWD has collected over 37,000 random samples throughout Aransas Bay, Corpus
Christi Bay, upper Laguna Madre, and the Gulf of Mexico. The program collects
data using the following collection technigues:
o  Gill nets (45 overnight sets in each of spring and fall in each bay),
s Bag seine (20/month in each bay system),
* Bay trawls (20/month each in Aransas Bay and Corpus Christi Bay,
10/month in upper Laguna Madre
¢  Guiftrawls (16/month in Gulf of Mexico)
Oyster dredge (20/month in Aransas Bay)
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Sport-Harvest Monitoring Program (TPWD Coastal Fisheries Division) — Since
1974, the TPWD has collected data from 70 sites located throughout Aransas Bay,
Corpus Christi Bay, upper Laguna Madre, and the Gulf of Mexico. Data included in
this monitoring program include sport-boat harvest, fishing pressure, catch per unit
effort (CPUE), size of fish, and other data as needed. In all areas, intercept surveys
are conducted for a combined total of 408 days annually at boat ramps and marinas.
On 48 days/year roves are made to count number of trailers at boat ramps.

Shrimp Virus Sampling {TPWD Coastal Fisheries Division) — 240 each of brown
shrimp, white shrimp, and pink shrimp were sampled annually for 3 years
(1997-2000) for virus analysis in Aransas Bay, Corpus Christi Bay, and upper
Laguna Madre.

Genetics Sampling (TPWD Coastal Fisheries Division) — Various species of fish and
invertebrate are sampled each year for electrophoresis, mtDNA, and microsatellite
data in Aransas Bay, Corpus Christi Bay, Upper Laguna Madre, and Gulf of Mexico.
1980 to present.

Nueces Estuary Trawl Survey (TPWD) — Fish trawls are conducted at 10 fixed
stations in the Nueces Estuary monthly during the summer and every other month in
the winter for a total of 9 months per year from 1996 — 2000. In addition to species
counts, routine field parameters are measured for water, including temperature, pH,
DO, salinity, conductivity, and percent saturation.

Age/Growth Study (TPWD) — Otoliths are collected in Aransas Bay, Corpus Christi
Bay, Upper Laguna Madre, and Gulf of Mexico for determination of age of select
finfish species. Sample number varies by species studied and year. Items subject to
change each year. 1975 to present.

Commercial Harvest Program (TPWD) — Seafood dealers self-report on a monthly
basis. Data include species, pounds, and price/pound for Aransas Bay, Corpus
Christi Bay, Upper Laguna Madre, and Gulf of Mexico.

Nueces Bay Ichthyoplankton (TPWD) — 4 sites sampled bi-monthly from February
through May for temperature, salinity, DO, pH, fish and plankton.

Ichthyoplankton Collection (UTMSI) — Daily data collection from UTMSI pier in
Port Aransas from September through November since 1994 (data for all sciacnid
fishes and notes about other taxa).

Eptbenthic Sled Collections (UTMSI) — Weekly and twice weekly data collection at
North Pass site (data on red drum with limited data on other sciacnids) from mid
September through mid December since 1994,

TMDL/Oyster Water Use Impairment due to Zinc (TNRCC, GLO, TDH) — The
TDH will be conducting a public health risk assessment project in 2001 in Nueces
Bay to re-assess oyster water use impairment due to zinc contamination. TDH will
collect oyster, fish, and crab tissue and analyze for metals (arsenic, cadmium,
copper, lead, mercury and zinc) as well as PCBs, pesticides, and volatile and
semivolatile organic compounds. This study is a follow-up to a 1994 tissue study
looking at heavy metals in oyster, fish, and crab tissue in Nueces Bay.
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Monitoring
Program
Description

Mussel Watch Project (NOAA) — 7 sites within the CBBEP area are monitored
under this nationwide project that has monitored chemical contaminants in
sediments and bivalve mollusks since 1986. Bivalves are collected every other year
and sediments every fifth year. Samples are analyzed for PAHs, PCBs, DDT, DDD,
DDE, 16 other chlorinated pesticides, tributyl-tins, 3 major elements, and 11 trace
elements.

Pfisteria (TPWD) — § sites sampled approximately monthly for temperature, salinity,
DO, pH, chlorophyll a, nutrients, and Pfisteria during 2000-2001.

Coastal 2000 (EPA) — This program will examine gross external pathological
disorders, overall morphology of fish for skeletal malformations, condition of the
eyes, and macrophage aggregates.

National Mussel Watch Program - Annual collection of oysters and in situ data
(temperature, DO, salinity, pH). Oysters analyzed for PCBs, pesticides, and metals,
Sampling locations include Mesquite Bay, Aransas Bay, Copano Bay, and Corpus
Christi Bay.

The Texas Parks and Wildlife Department (TPWD) Coastal Fisheries Division
resource monitoring programs described above will form the basis of the fish
resource monitoring program.

A human health risk assessment (HHRA) will be conducted to assess the potential
risks associated with the consumption of fish and shellfish from within the CBBEP.
‘The HHRA will be conducted in coordination with the Texas Department of Health
(TDH) Seafood Safety Division and will focus on areas known to have elevated
levels of contaminants, such as Nueces Bay and Corpus Christi Inner Harbor.
Contaminants of concern will include polychlorinated biphenyls (PCBs), pesticides,
polycyclic aromatic hydrocarbons (PAHs) and metals. Lipid analyses will also be
included. The specific sampling scheme will be dependent on the desired statistical
confidence, however, a minimum of two composite finfish samples will be collected
from Nueces Bay and a minimum of three to five composite fillet samples will be
collected from Corpus Christi Inner Harbor. Each composite sample will be
comprised of equal portions of fillet from at least five individuals of the same
species. An attempt will be made to ensure that the composites are representative of
the predominant habitats located within the estuary. The evaluation will target
recreationally important species such as speckled trout, red fish, flounder, and black
drum. Depending on the number of fish collected, an attempt will be made to focus
on only one of these species for analysis, to allow for statistical comparisons. Only
fish that meet the legal size limits will be included and the length and weight of each
individual fish will be recorded for each composite sample. In addition, oysters will
be collected from Nueces Bay and Corpus Christi Inner Harbor for a total of eight
composite samples. Each composite will be collected to represent an area known to
be frequented by shellfish consumers.

The data will be submitted to the Texas Department of Health for a risk assessment
evaluation. Fish and shellfish data from the Coastal 2000 program and NOAA’s
Mussel Watch will be used to evaluate areas not sampled routinely by the Texas
Department of Health. In addition, as funding allows, additional areas will be
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Monitoring
Parameters

Stations

Sampling
Frequency

sampled within each estuary every five years to assess changes in tissue
concentration and possible risks to human health.

Bacteria in fish and shellfish waters and tissue is not routinely monitored within the
CBBEP. Ongoing fish tissue assessments will continue, and data from water quality
assessments (see Health of the Bays Environmental Monitoring: Water Quality)
related to pathogen contamination will be utilized in assessing risk from
consumption.

Texas Parks and Wildlife Coastal Fisheries Division will continue to measure virus
in shrimp under its Shrimp Virus Sampling program.

Fish and Shellfish

Fish and shellfish relative abundance

Standing crops vs. fishing pressure

CPUE for spotted seatrout, red drum, southern flounder, black drum, Atlantic
croaker, blue crab (TPWD Coastal Fisheries Monitoring Program)

Commerctal fish landings by type (gill net, otter trawl, bag seine) from within the
system areas including fisheries-dependent data on commercial fish/shelifish
landings based on industry self-reporting and fisheries-independent data collected by
the coastal fisheries monitoring program.

TPWD Creel surveys data and data on catch-and-release

Contaminants
Metals, mercury, organics, hydrophobic organics (pesticides, PCB) in edible tissue

of fish and shellfish

Bacteria
Bacteria indicators in waters classified as polluted, conditionally approved, approved

for harvest

Stations sampled under the Sport-Harvest Monitoring Program and the Resource
Monitoring Program of the Coastal Fisheries Division of the Texas Parks and
Wildlife Division form the station set for this area of monitoring (Figures 2-9, 2-10,
and 2-11).

Stations for the Health Risk Assessment will be developed through a risk assessment
plan, data quality objectives, and a QAPP development process.

A map of closed and open shellfish areas will be developed by CBBEP when data
become available.

Water column fecal coliform monitoring stations will be determined by TDH in
response to problem areas and oyster-producing waters.

As described above
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Funding
Agencies

Additional
Actions

Relevant
Studies and
Publications

Texas Parks and Wildlife Coastal Fisheries Division (U.S. Department of the
Interior, Fish & Wildlife Service provides partial funding under DJ15.605 [Project
F-34-M] for most data collection efforts), Texas Department of Health, EPA

Develop a comprehensive Commercial and Recreational Fisheries QAPP (based on
TPWD operational manual).

Maintain funding for present level of monitoring.

Identify funding for long-term monitoring.

Jensen, P. and Y.C. Su. 1996. Investigation of Selected Public Health Issues in the
Corpus Christi National Estuary Program Study Area. Texas Natural Resource
Conservation Commission, Austin, Texas. CCBNEP-11. 170 pp.

Tunnell, J.W., Q.R. Dokken, E.H. Smith, and K. Withers, 1996. Current Status and
Historical Trends of the Estuarine Living Resources within the Corpus Christi Bay
National Estuary Program Study Area Vol 1 of 4. Texas Natural Resource
Conservation Commission, Austin Texas. CCBNEP-06. 543 pp.

Ward, G.H. and N.E. Armstrong, 1997. Current status and historical trends of
ambient water, sediment, fish, and shellfish tissue Quality in Corpus Christi Bay
National Estuary Program Study area (Summary report) Texas Natural Resource
Conservation Commission, Austin, TX CCBNEP-13. 270pp.
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Aransas Bay System Sampling Grid
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Figure 2-9. Texas Parks and Wildlife Aransas Bay System Sampling Grid
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Figure 2-10. Texas Parks and Wildlife Corpus Christi Bay System Sampling Grid
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Figure 2-11. Texas Parks and Wildlife Upper Laguna Madre System Sampling Grid
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2.1.6 Health of the Bays Environmental Monitoring: Species of Concern

Monitoring
Objective(s)

Measures of
Success

Monitoring
Questions

Summary of
Current
Monitoring and
Assessment
Programs

1o assess changes in populations of species of concern (i.e., sea turtles, marine
mammals, whooping cranes, waterfowl, and colonial water birds) in the CBBEP

area through time.

To assess frequency of disturbance of critical habitats and rookeries.

See also the Habitat and Living Resources section under Section 3.2.

» The impacts of human intrusion into critical habitat of whooping crane are
reduced.

» The impacts of recreational activities on bird rookery islands are reduced.

» The populations of species of concern are stabilized or increased.

Are the populations of species of concern and colonial birds and waterfowl
changing through time?

Colonial Waterbird Rookery Island Management within the Coastal Bend Area
{CBBEP) — Avian monitoring, including bird counts and least tern bird surveys are
conducted in coordination with multiple other agencies in support of the colonial
waterbird management plan.

Christmas Bird Count (National Audubon Society, Welder Wildlife Foundation,
CBBEP) — One day a year a count of individual birds by species is performed by
volunteers throughout the nation including the following areas in the CBBEP:
Corpus Christi, Flour Bluff, Aransas National Wildlife Refuge, Port Aransas, and

Kingsville.

Waterbird Watch (CBBEP) - Approximately once a month a count of waterbird
individuals occurs at 4 sites (Sunset Lake, Mollie Beattie Coastal Habitat
Community, Indian Point, and Oso Bay).

Mid-Winter Waterfowl Census (USFWS/TPWD) — Once a year a count of waterfowl
individuals along the entire Texas coast is performed.

The Effects of Redhead Ducks on Shoalgrass in the Laguna Madre (TAMU —
Kingsville Caesar Kleberg Wildlife Research Institute) — This study will monitor
changes in shoalgrass rhizome biomass in 12 zones throughout the southern and
northeastern Laguna Madre. Monitoring will be conducted monthly from October
through March from 2000 through 2003. Aerial flights will be conducted twice
weekly to monitor redhead distribution and abundance within the Laguna Madre as
well as in freshwater wetlands within approximately 5 miles of the coast.

180 Redhead specimens will be collected each year for analysis of changes in body
mass, protein, and other parameters.

Development of Habitat-Based Population Model of Redheads in North America
(TAMU-CC Center for Coastal Studies, USGS, USFWS) — Redhead flock surveys
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are conducted monthly by USGS and USFWS personnel from October through
March (ongeing for over 10 years); this project synthesizes survey data and habitat
information in GIS format to evaluate habitat availability and use for Redhead duck
populations in Laguna Madre.

Distribution of Seagrass Meadows and Wintering Redheads in Eastern Nueces Bay,
Texas — 52 one-time emergent marsh surveys and 10 one-time seagrass surveys will
be conducted along the western shoreline of Indian Point Peninsula in Nueces Bay to
measure salinity, seagrass distribution, site elevation, and vegetation cover. Redhead
abundance and behavior data will be collected every three weeks from October
through March (2000-2001).

Whooping Crane Census (USFWS) —-Aerial observations are made on a weekly basis
between October and April in and around the Aransas Wildlife Refuge area.

Aplomado Falcon Reintroduction (USFWS, Welder Wildlife Foundation) - The
USFWS monitors peregrine falcons on a daily basis between July and August. The
monitoring is performed on Matagorda Island/Tatton Unit of Aransas as part of the
Aplomado Falcon Reintroduction Project.

Colonial Waterbird Count (USFWS, CBBEP) — Once per year a count of nesting
pairs of colonial waterbirds is conducted throughout the entire CBBEP area (ongoing
for the last 25 years).

Winter Burrowing Owl Ecology (USGS, CBBEP) — Approximately 20 sites are
surveyed within Nueces County on a monthly basis between October and March to
assess the winter survival and habitat use of the Burrowing Owl.

Maritime Gopher Monitoring (TPWD) — Population counts conducted at 2 sites
(Naval Air Station Corpus Christi and GCCA/CP&L Marine Development Center)
over two days once per year.

Hummingbird Roundup (TPWD) — Population count conducted statewide by
volunteers based on number of birds seen in backyard over the course of a year;
participation and sites vary from year to year; currently over 20 participants within
the CBBEP area.

Texas Horned Lizard Watch (TPWD) — Volunteer watch program throughout the
state; monitoring for Texas Horned Lizard, Fire Ants, and Texas Native Red Ants
takes place from May through September annually; Participation and sites within the
CBBEDP area varies from year to year.

4th of July Butterfly Count (North American Butterfly Association) — Numbers of
species and individuals counted on 4th of July in a 15 mile radius count circle within
the Aransas National Wildlife Refuge.

Project Prairie Bird (Gulf Coast Bird Observatory) — A count of individuals is
conducted once a month for the three winter months at 9 sites on Mustang Island.

Breeding Bird Survey (USGS/BRD) — Count of individuals conducted in Petronilla
and Kingsville one day once per year.
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Monitoring
Program
Description

Migration Count (USGS) — Countywide counts of individuals conducted once per
year.

Spatial and Temporal Dynamics of Rookery Islands in the Laguna Madre and
Development of a Management Plan (TAMU-CC Center for Coastal Studies) - A
one-time elevation and vegetation survey is being conducted in the Upper Laguna
Madre at eight dredged material islands as well as North and South Bird Islands to
identify characteristic island vegetation in relation to colonial water nesting potential
(June 2000 through August 2001).

Sea Turtle/Marine Mammal Mortality Project (USFWS) - Beaches along Matagorda
Island are monitored on a weekly basis during key periods determined for each
turtle/mammal.

Sea Turtle Stranding and Salvage Network - (USGS and National Park Service in
cooperation with several state, federal, and local agencies) — This program has
existed since 1980. Since 1986, year around systematic surveys have been and
continue to be conducted on Gulf beaches in the CBBEP area at least once a week.
The program collects information on stranded sea turtles including the date, location,
species, condition, visible injuries, length, width, and presence of tags for all sea
turtles found. In addition, volunteers respond to reports of stranded sea turtles on
Gulf beaches, in channels, and in bays in the CBBEF area.

Texas Marine Mammal Stranding Network Program (TAMU-CC Center for Coastal
Studies) — This on-going study collects data on marine mammal strandings
throughout the entire Coastal Bend area. Data collected on each stranding includes a
tissue archive, causes of strandings, rehabilitation of live animals, and the assessment
of the health of cetacean populations. Photo identification is performed on a
quarterly basis as needed.

Sea Turtle Nesting - USGS and the National Park Service in partnership with other
cooperating and funding entities support patrols of North Padre Island to detect
nesting sea turtles and sea turtle nests. Systematic surveys are made daily from April
through July on the Gulf beaches of North Padre Istand. Investigations are also made
in response to reports provided by the public on the Gulf beaches of North Padre
Island and on other Gulf beaches in the CBBEP area. Data collected include date
and location of observation, number of eggs, length and width of nesting turtles, and
presence of tag numbers for nesting turties.

Corpus Christi Ship Channel Improvement Project (USACE, PCCA) - An
environmental assessment will be conducted as part of the ship channel improvement
project which will include assessments of water and sediment quality, terrestrial and
aquatic baseline surveys, recreational uses, and cumulative impacts in Corpus Christi
Bay within the vicinity of the ship channel.

The multiple monitoring programs for species of concern, colonial birds, and
waterfowl currently being conducted by federal and state agencies and universities in
the CBBEP area will be the initial indicator for determining the health of species of
concern. A brief description of each program presently conducted in the CBBEP
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Monitoring
Parameters

Stations

Sampling
Frequency

Funding
Agencies

Additional
Actions

Relevant
Studies and
Publications

area is presented in the Summary of Current Monitoring and Assessment Programs
above. This information will be supplemented with assessments of habitat quantity
and quality conducted under the Health of the Bays Habitat Monitoring,

Action Item HLR-4 calls for management plans to be developed for each species of
concern. During development of each management plan, a detailed review of the
present monitoring and assessment programs will be conducted to determine whether
additional information needs to be collected. Based on that detailed review, specifics
on additional monitoring will be developed for each species. These requirements
will be incorporated into a comprehensive QAPP for monitoring the species of
concern and water birds.

Bird species — Population size and reproduction statistics
Colonial bird nesting pairs

Marine mammal stranding and mortality

Sea turtle stranding and turtle condition

Nesting sea turtles and turtle nests

Number of rookery sites visited or vandalized

See the current monitoring programs listed under Summary of Current Monitoring
and Assessment Programs

Seasonal and once per annual census counts as listed under Summary of Current
Monitoring and Assessment Programs

USGS, USFWS, TPWD, National Park Service other contributing state and federal
agencies, TAMU-CC, NOAA, EPA, USGS

Develop a comprehensive QAPP for long-term species of concern and water bird
monitoring.

Maintain funding for present level of monitoring,.

Identify funding for long-term monitoring,.

Tunnell, J.W., Q.R. Dokken, E.H. Smith, and K. Withers. 1996. Current Status and
Historical Trends of the Estuarine Living Resources within the Corpus Christi Bay
National Estuary Program Study Area Vol. 1 of 4. Texas Natural Resource
Conservation Commission, Austin Texas. CCBNEP-06. 543 pp.
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2.1.7 Health of the Bays Environmental Monitoring: Shoreline Management

Monitoring
Objectives

To assess changes in natural and constructed shoreline within the CBBEP area
through time.

See also the Habitat and Living Resources and Shoreline Management sections
under Section 3.2.

Measures of
Success

» Changes over time in the degree of shoreline erosion, habitat loss, vulnerability
to sea level rise, storm surge, and wave energy are determined.

The percentage of shoreline attributed to hardened, developed, open, natural,
mitigated, and filled conditions is determined.

The rate of shoreline change, including erosion/accretion at target sites, is

determined.

>

»

Monitoring
Questions

Is the fraction of shoreline altered by construction or other manmade activities
changing relative to the natural shoreline?

Is the rate and degree of shoreline erosion changing over time?

Is the amount of habital loss changing over time?

Are shoreline protection goals being met?

Summary of
Current
Monitoring and
Assessment
Programs

Monitoring
Program
Description

There are no known shoreline monitoring programs that occur with regularity within
the CBBEP arca. Shoreline types and related habitat are observed and recorded
through aerial surveys of the coast that occur under a number of different habitat-
related monitoring efforts. (See Health of the Bays Environmental Monitoring:
Habitat.)

USACE has information on geographically specific areas related to navigation
projects or coastal erosion studies. The USACE will conduct an environmental
assessment as part of the ship channel improvement project which will include
assessments of water and sediment quality, terrestrial and aquatic baseline surveys,
recreational uses, and cumulative impacts in Corpus Christi Bay within the vicinity
of the ship channel.

The GLO has studied shoreline location and change over time.
USGS surveys the coastal areas following tropical storms or hurricanes.
The City of Corpus Christi has an active GIS system to track land use and land

change patterns and conditions, as does the Geographic Information Science
Program at TAMU-CC and TPWD.

Monitoring for the environmental aspects of shoreline management will focus on
documenting landscape changes resulting from erosion, habitat alteration and coastal
hazards and how those rates of change are modified with implementation of
recommendations included in the to be developed “Guidelines for Shoreline
Management for use by Local Governments.”
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Monitoring
Parameters

Stations

Sampling
Frequency

Funding
Agencies

Additional
Actions

Relevant
Studies and
Publications

The monitoring program will incorporate relevant data from the land use/land cover
and habitat surveys conducted under the Habitat section of this monitoring plan
including the development of an up-to-date habitat map of the entire CBBEP area.
Habitat surveys will be conducted at least twice per decade (Section 2.1.1). Remote
sensing technology and aerial imagery will be used to collect habitat data as well as
shoreline type and use data. This information will be placed in a GIS format that is
widely available to enable cross-survey comparisons.

Data (type, length, location} on the following shoreline types will be collected:
hardened shoreline or protected by seawalls, solid structures {concrete, wood, metal),
groins, breakwaters, bulkheads, revetments, piers and boat houses, such manmade
structures as constructed wetlands, other habitat enhancements, drainage controls,
slope modifications, and natural areas such as wetlands, beaches, barrier islands, efc.

Land Trust

Length, area, and location
hardened shoreline (by type)
solid structures {concrete, wood, metal)
breakwaters
bulkheads
revetments
piers and boat houses
constructed wetlands
drainage controls
wetlands
beaches
barrier islands
shoreline erosion/accretion statistics

Shoreline linear miles for land under the administration of the Coastal Bend

Quantitative overflights that document shorelines using high-resolution photography
and other imaging techniques will be made of the entire system. Fixed stations will
not be required, except under the habitat ground truthing studies.

Overflights will be conducted at least every five years and more often if substantive
erosion or accretion is detected or documented via other observations.

TGLO, USACE, USFWS, City of Corpus Christi, other local agencies

Develop a comprehensive QAPP for long-term shoreline management monitoring.

Develop funding for long-term monitoring,

Pulich, W. and J. Hinson. 1996. Development of Geographic Data System Data
Sets on Coastal Wetlands and Land Cover. Texas Parks and Wildlife, Coastal
Studies Technical Report No. 1.
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Smith, E.H., T.R. Calnan, and S.A. Cox. 1997. Potential Sites for Wetland
Restoration, Enhancement, and Creation: Corpus Christi/Nueces Bay Area. Texas
Natural Resource Conservation Commission, Austin, Texas, CCBNEP-15. 165 pp.

White, W.A., E.G. Wermund, W. Pulich, and E.H. Smith. 1998. Current Status and
Trends of Selected Estuarine and Coastal Habitats within the CCBNEP Study Area.
Texas Natural Resource Conservation Commission, Austin, Texas. CCBNEP- 29,
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2.2 Implementation Project Environmental Evaluation

The main focus of the CBBEP’s environmental monitoring will be to determine the overall
“Health of the Bays™ by monitoring the CBBEP area for overall changes in habitat, water and
sediment quality, freshwater resources, commercial and recreational fisheries, species of concern,
and shoreline management. The CBBEP’s strategy for achieving the goals of the Bays Plan is
through the implementation of individual projects as part of the Annual Work Plan. While it may
be difficult to attribute short-term estuary-wide results from individual projects, it is important
that the localized environmental improvements of each project be assessed.

As part of the process of developing the Annual Work Plan, those projects to be evaluated for
localized environmental benefits will be identified. For those projects, the CBBEP will conduct
an environmental evaluation as appropriate. A summary of the environmental evaluation of each
project will be prepared in conjunction with the “State of the Bays” report produced every five

years.

Projects implementing the following Bays Plan Action Items have been identified as likely to
contain project elements suitable for environmental evaluation and are included in Table 2-3.
Because the specifics of future implementation projects will be developed as part of the Annual
Work Plan process the potential environmental evaluation parameters included in the table are

meant to serve as a starting point.

Table 2-3. Project Specific Environmental Evaluation

Bays Plan Action Item

Potential Environmental Evaluation Parameters

BTR-2 — Provide for the appropriate number of improved,
well-managed public access sites.

Type and acres of habitat
Debris, area denuded of vegetation, tire-tracks, foot-paths,
trash, and incidents of oil and gas slicks

BTR-3 - Develop and implement management strategies to
reduce or avoid impacts from recreational uses.

Population size and reproduction statistics for bird species of
concern related to recreational usage

Number of nests abandoned due to human intrusion, whole
nesting islands/colonies abandoned due to human intrusion
Amount of propeller scarring in seagrass beds — e.g,, arca of
seagrass beds scarred and/or lost, length of scars, indices of
habitat fragmentation due to prop scarring

Recreational boating impacts — amount of litter, parking lot
runoff, incidence of oil and gas slicks (normalized for traffic) -
improved vs. pre-improvement conditions, fish and benthic
communities in marinas, sediment and water quality in
marinas, fish/shellfish tissue analysis at marinas

Standing crops vs. fishing pressure

Number of pump-out stations and trash receptacles at marinas
and waterside subdivisions

BTR-4 — Enhance the recreational fishery through artificial
reefs or restored natural reefs as appropriate.

Number, length or areal extent of reefs
Changes in fish populations with and without artificial reefs

BD-1 — Reduce the amount of debris reaching the bays due to

improper trash disposal or inadequate solid waste management.

Weight and volume of debris kept out of the bay system
Bay debris monitoring at key locations — e.g., vicinity of
stormwater outfalls
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Bays Plan Action Item

Potential Environmental Evaluation Parameters

PH-2 — Conduct health risk assessments associated with
consumption of seafood in suspect areas.

Changes in the area of shellfish bed closures

Monitor pathogens such as fecal coliform, E. coli, and
Enteroccoccus

Number of reported ilinesses due to seafood consumption
Area of shellfish growing waters classified as approved for
harvest, conditionally approved, or polluted

Area of shellfish growing waters closed due to toxic
contaminants

Contaminant concentration of seafood over time
(NOAA Mussel Watch list parameters) PCBs,

metals, pesticides
Levels of toxic contaminants found in targeted local seafood

SM-1 — Conduct a shoreline inventory to gain a site-specific
understanding of shoreline management needs.

Area or percent of shoreline that is 1) hardened, protected by
seawalls, solid structures, riprap, and piers; or 2) natural
Type and acres of existing habitat

Shoreline erosion/accretion

Vulnerability to sea level rise, wave energy, and storm surge
Vegetative species composition, diversity and percent cover

SM-2 — Assist local governments with shoreline management
issues.

Type and acres of habitat

SM-3 — Establish a locally administered Land Trust Fund to
augment public access, sensitive habitat protection, and open
space preservation.

Type and acres of habitat protected or restored

D-2 — Develop a long-term (50 year) dredged material
management plan and strategy for the Corpus Christi Ship
Channel.

Quantity and quality of dredged material

Design criteria for deposition operations vs. as built conditions
Vegetation type prior to and after deposition activities

Aerial extent of coverage by each disposal event

Acres of habitat gained/lost

Acres of target habitat type created (emergent wetlands, SAVs,
tidal flats, bird islands)

Habitat quality indicators

D-3 — Develop a long-term (50 vear) dredged material
management plan and strategy for the Guif Intracoasta!
Waterway, channel subdivisions, and private and public
marinas.

See D-2 parameters

HLR-1 - Preserve functional, natural habitats of all major
types.

Acres and quality of preserved habitat

HLR 2 — Create new habitats and/or restore degraded habitats
where feasible.

Acres and quality of restored or created habitats

Emergent Wetlands — Vegetative species composition, relative
abundance, above ground biomass

Seagrasses - Species composition, density and vigor via
transect sampling

HLR-3 - Determine and manage the impact(s) of seismic
activities and operations requiring state and/or local permits
coastal habitats and associated fauna.

Number of seismic-related activities permitted in the CBBEP
project area

Acres and types of coastal habitat impacted by seismic activity
Indicators of quality of seagrass beds, unvegetated tidal flats,
oyster reefs, open bay bottoms, coastal marshes, barrier
islands, and Gulf beaches

HLR-4 - Develop management plans to ensure sustainability
for species of concern.

Status and trends of selected species of concern

HLR-7 — Reduce bycatch from bay shrimp trawling.

Amount of bycatch — weight by species

HLR-8 — Reduce impacts on living resources associated with
industrial cooling water intake,

Number and biomass of fish and shellfish species killed on
intake screens or in cooling water systems
Rate of impingement and entrainment

HLR-9 — Minimize the impacts and reduce the occurrence of
harmful algal blooms.

The frequency, extent, and impact of HABs
Impact of HABs (decreased water clarity, loss of seagrass
beds, closed shellfish beds, contact recreation advisories)
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Bays Plan Action Item

Potential Environmental Evaluation Parameters

HLR-10 — Develop management plans to minimize
introductions and impacts from non-native species.

Species type, distribution, and population size of non-native
species

WSQ-1 — Implement plans to improve water and sediment
quality in identified segments.

Water Quality Data: Station data, hydrographic parameters,
nutrients, chlorophyll a and b, TSS, fecal coliform and fecal
streptococci, BODx, selected trace metals, ammonia and
sulfide, inorganic and suspended solids

Sediment Screening: Grain size, total organic carbon, NOAA
Status and Trends list of contaminants (PAHs, PCBs,
pesticides, and metals), and benthic infauna (species,
community indicators, and diversity}

NPS-2 — Provide compliance assistance to small businesses
and industries in the region that are subject to the NPDES
permit program or have nonpoint source control needs,

Water quality improvements by constituent or number of
impaired water segments

Stream and Peoint Source Characterization (NPDES or CEBEP
Monitoring): Flow (daily), nutrients, turbidity, TSS, fecal
coliform and fecal streptococci, BODe, selected trace metals,
PAHs, PCBs, pesticides, oil and grease

Floatable and plastic debris in vicinity of major nonpoint
sources

NP§-3 — Assist local governments to implement On-Site
Sewage Facility (OSSF) programs.

See NP§-2 parameters

NPS-4 - Coordinate and implement agricultural water quality
management programs necessary to meet water quality
standards.

See NPS-2 parameters

FW-3 — Support efforts that directly contribute to increased
freshwater flow events into the bays and estuaries of the
Coastal Bend.

Amount, timing and location of fresh water flows, rainfall
trends, salinity, water quality (nutrient loading) in the system,
productivity within the bay, climate trends and forecasting
Benthic community species composition/biomass

Fish community species composition/biomass

Wetland plant species composition

Wetland plant productivity/biomass

Freshwater flows, duration, and extent of wetland flooding due
to increased flows
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3. PROGRAMMATIC MONITORING

The Coastal Bend Bays and Estuaries Program’s purpose is to “help focus limited technical and
financial resources in a goal-directed manner to effect resource management at the regional scale
(CBBEP, 1998). One way this can be accomplished is by closely tracking progress towards
accomplishing the goals of the Bays Plan. The goal of the programmatic monitoring portion of
the RMP focuses on measuring the progress towards accomplishing each of the Bays Plan goals.

”

Progress towards accomplishing each of the Bays Plan goals will be measured through progress
on individual project milestones as well as progress on the overall completion of specific Actions.

There are eleven Action Plans in the Bays Plan (Bay Tourism and Recreation, Bay Debris, Public
Health, Shoreline Management, Maritime Commerce, Dredging, Habitat and Living Resources,
Water and Sediment Quality, Nonpoint Source Management, Freshwater Resources, and Public
Education and Outreach). The tables that follow present cach Action Plan’s goal(s), objective(s),
specific Action(s) to be implemented, and measure(s) of success as specified in the Bays Plan and
the Implementation Strategy for the Bays Plan. The tables also include the programmatic
monitoring objectives for each action as well as preliminary milestones or monitoring parameters
or both. Detailed milestones will need to be developed for new projects as part of each project’s
work plan. These detailed milestones will be included in the CBBEP’s programmatic tracking
system. Project managers will report on the status of milestones (e.g., percent completed)
throughout project implementation. As each project is developed, implemented, and completed,
the database will be updated to show the progress to date. Overall progress in achieving the goals
of each Action Plan will be summarized and presented at CBBEP annual meetings, in
implementation reviews, and in “report cards” which will be prepared and provided to the public.
In addition, as the CBBEP progresses towards and accomplishes the Bays Plan Actions and goals,
changes in the Actions and milestones may be made. These changes will be updated in the
database.
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Table 3-1. Programmatic Monitoring: Bay Tourism and Recreation.

Bay Tourism and Recreation

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary
Milestones/Monitoring
Parameters

Goal: Maintain and expand tourism and recreational opportunities in a way that enhances the local economy and protects the

natural resources of the bays.

Objective I: Enhance the reputation of the Coastal Bend as being the premier destination for people to experience Texas’ coastal

natural resources.

BTR-1: Encourage and assist
regional tourism organizations to
adopt & “theme” of resource
protection and stewardship in their
promotion of tourism.

To track the progress of the Friends of the Bay
{FOB) program and educational, marketing and
promotional efforts.

Establishment of a Friends of the
Bays program

Number of “Friends of the Bay™
logos displayed and by what type
of business

To document the number and distribution of
brochures with natural resource protection or
ecotourism or both themes.

Number and distribution of
promotional or educational
brochures with themes of natural
resource protection or ecotourism
or both

To document effectiveness of ecotourism
promotions.

Number of people that cite
environmental resources/
ecotourism as a reason for visiting
an establishment or the area

To record trends of environmental awareness in the
tourism industry and local businesses.

Number of businesses that cite
environmental resources/
ecotourism as a reason for visiting
their establishment or area

To track the development, promotion, and use of
the bay-wide recreational uses and events database
and web-site.

Completeness, maintenance, and
accessibility of bay-wide
recreational uses and events
database

Number of times the bay-wide
recreational uses and events
database web site is accessed

To track events that have been developed using
Friends of the Bay ecotourism themes.

Number of events that have been
developed using Friends of the Bay
ecotourism themes

Measures of Success

% Natural resource protection themes are incorporated in promotienal literature by the tourism industry.
»  Community and local government stewardship of public access sites is increased (see BTR-2).
» An increasing number of people visit the Coastal Bend based on its ‘ecotourism’ reputation.

Objective 2: Improve existing public access sites and develop additional, well-managed sites in order to protect coastal natural
resources and provide the bay user with proper facilities.

BTR-2 — Provide for the
appropriate number of improved,
well-managed public access sites.

To document status and increase in the number and
quality of well-managed public access sites.

Number and location of public
access sites

Number of public access sites with
well managed facilities and parking

Number of people using public
access sites for recreation and other
usage

To document the conversion of existing access sites
to well-managed category in response to BMPs,

Number of public access sites
upgraded from poorly managed to
well managed

To track the amount of funding and number of full
time equivalents spent on site-specific public
access improvement plans.

Amount of funds and number of
full time equivalents spent by local
governments on public access sites
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Table 3-1. Programmatic Monitoring: Bay Tourism and Recreation (continued).

Bay Tourism and Recreation

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary
Milestones/Monitoring
Parameters

BTR-2 — Provide for the
appropriate number of improved,
well-managed public access sites
(cont’d).

To track the number of site-specific public access
improvement implementation strategies developed
and implemented.

Number of site-specific public
access improvement
implementation strategies
developed and implemented

To track the number of informal alliances formed
wilh local businesses based on stewardship of
publicly-owned access sites.

Number of informal alliances
formed with local businesses based
on stewardship of publicly-owned
access sites

Measures of Success

»  The number and quality of public access sites are increased.
»  Anincreasing percentage of existing public access sites have well-managed facilities and parking.
¥ No declines in natural resources are observed due to improvements in public access sites.

Objective 3: Minimize adverse impacts to coastal natural resources caused by recreational uses of the bays and augment
resources for recreational use where appropriate.

BTR-3 — Develop and implement
management strategies to reduce or
avoid impacts from recreational
uses.

To document the development and implementation
of consensus-based management plans for public
access to whooping crane refuge.

Number of consensus-based
management plans developed and
implemented for whooping crane
refuge

To track the development and implementation of
the Texas Seagrass Conservation Plan.

Development and implementation
of the Texas Seagrass Conservation
Plan

To track the development and implementation of
management plans for public use of bird rookery
islands.

Number of management plans for
public use of bird rockery islands
developed and implemented

To monitor the development and implementation of
a marina Best Management Practices (BMPs).

Number of site-specific marina
BMPs developed and implemented

Assessments of marine operations

To track the installation and use of pump-out
stations and trash receptacles at marinas.

The changes in volume of sewage
collected at pump-out stations over
time

Number of trash receptacles and
frequency of emptying at marinas

To document the development of a public
education program related to recreational boating,
addressing issues such as sewage pump-out, litter,
effect of propeller wash, and impact of chronic
discharges.

Availability of waste handling and
disposal training materials, number
of training sessions completed

To document the development and implementation
of floating cabin management guidelines.

Development and implementation
of Floating cabin guidelines

To document the trends in the enforcement of
existing rules regarding floating cabins on dredged
material islands.

Number and type of enforcement
actions

To document the development and implementation
of a catch and release promotion program,

Development and implementation
of catch and release program

Number of catch and release
tournaments

BTR-4 — Enhance the recreational
fishery through artificial reefs or
restored natural reefs as
approptiate.

To document the development and implementation
of a bays artificial reef master plan.

Development and implementation
of an artificial reef master plan
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Table 3-1. Programmatic Monitoring: Bay Tourism and Recreation (continued).

Bay Tourism and Recreation

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary
Milestonzes/Monitoring
Parameters

BTR-4 — Enhance the recreational
fishery through artificial reefs or
restored natural reefs as
appropriate (cont’d).

To document the development and implementation
of a Bays artificial reef master plan (cont’d).

Development of an artificial reef
monitering plan to show positive
progress and reduction of negative
impacts — development and
implementation

Number of reefs (both natural and
artificial)

Development of studies related to
potential for recreational fishery
enhancement

Measures of Success:

VYVVVVYVYY

The impacts of recreational boating on seagrasses are reduced (also see HLR-1).
The impacts of human intrusion into the critical habitat of the whooping crane are reduced.
The impacts of recreational activities on bird rookery islands are reduced.
The impacts of recreational fishing on recreational fishery species populations are reduced (see HLR-4).
The Texas Seagrass Conservation Plan is implemented.
An increasing number of pump-out stations are installed at marinas and waterside subdivisions.

The number and quality of reefs (both natural and, if appropriate, artificial) are increased.

Positive environmental impacts from artificial reefs are increased and negative environmental impacts are reduced.
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Table 3-2. Programmatic Monitoring: Bay Debris.

Bay Debris

Bays Plan
GoalsiObjectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

Bays Plan Goal: Reduce bay debris in the Coastal Bend to ensure minimal impact to people, aquatic life, and natura] resources.

Objective 1: Reduce the amount of debris entering the bays and estuaries throughout the Ceastal Bend,

BD-1 - Reduce the amount of
debris reaching the bays due to
improper trash disposal or
inadequate solid waste
management.

To document progress towards improved solid

waste management procedures.

Development and implementation
of regional bay debris management
procedures

Development and implementation
of regional bay debris monitoring
program (include monitoring at
stormwater outfalls)

Implementation of improved solid
waste management procedures by
rural, urban, and unincorporated
areas

Establishment of partnership with
National Marine Debris
Monitoring Program

Number of communities
cooperating in the regional solid
waste monitoring program

To document improvements in law enforcement,

Number of education and
enforcement training programs
completed

Changes over time in the number
of citations written for solid waste
disposal infractions

To document improvements in public assistance.

Compilation of public assistance
programs by municipality

To document implementation of pilot and volunteer

programs.

Number of voluntary bay cleanups

Number of boat ramp owners
providing solid waste\trash
disposal facilities.

Number of pilot programs
deployed

Incorporation of pilot program
findings into waste management
procedures

Number of debris removal
activities by municipality

Measures of Success:

YVVYVYVYY

The overall quantity of bay debris in the project area is decreased.

The amount of debris in the vicinity of stormwater outfalls is decreased,
The number of illegal dumpsites in the project area is decreased.

The amount of solid waste received at landfills, recycling centers, and composting facilities is increased,
The number of boat ramp owners providing solid waste trash disposal facilities is increased (see BTR-3).
The number of communities cooperating in a regional bay debris monitoring program is increased.
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Table 3-3. Programmatic Monitoring: Public Health.

Public Health

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

Goal: Ensure public health associated with contact recreation and seafood consumption.

Objective 1: Ensure that any threat of waterborne illness and disease in minimized.

PH-1 - Facilitate a regional
approach to recreational water
quality management.

To track the establishment of a contact recreation
workgroup of public heaith officials to address
recreational water quality assessment and
monitoring needs.

Establishment of the contact
recreation workgroup

Development of a contact
recreation advisory plan

To track the development and implementation of a
consensus-based public health monitoring program
for recreational waters.

Development and implementation
of recreational waters monitoring
program

Review of existing data quality
indicators

To track the development and testing of a
predictive model based on appropriate indicators
and environmental conditions to assess safety of
contact recreation in high use areas.

Development and testing of a
predictive model

To track development of strategies for local
governments to communicate information to the
public and respond to public health threats.

Development and implementation
of communication strategies for
public health threats

Measures of Success:

¥ A contact recreation advisory plan is implemented by Coastal Bend communities.
» A predictive model is developed and tested.

Objective 2: Reduce the risk associated with consumption of fish and shellfish caught in the project area.

PH-2 — Conduct health risk
assessments associated with
consumption of seafood in suspect
areas.

To track the development and implementation of a
{continuing) human health risk assessment study of
selected contaminants in selected locally canght
seafood from a minimum of Nueces Bay and
Corpus Christi Inner Harbor.

Completion of risk assessment
study for selected areas

Release of results of risk
assessments to the public (e.g.,
through program website, or a link
to the Texas Department of Health
website)

Implementation of source
identifications and controls if
unacceptable risk found

Time from documentation of
known risk to institutional control

Number of shellfish bed closures

To document the review of shellfish harvest area
classification processes

Completion of review of shellfish
harvest area classification
processes

Implementation of new shelifish
harvest area classification
processes

Documentation of the reevaluation
of permanently closed shellfish
areas for reclassification

To track the implementation of public health
protection institutional controls.

Number of fish consumption
advisories

Number of fish advisories due to
toxic contamtnants

Measures of Success:

¥ The fish tissue study and risk analysis are completed for selected areas.

» A determination is made whether the risk to human health from consumption of fish and shellfish from known or suspected
problem areas in the project area exceeds regulatory levels for consumption advisories or closures.

»  Permanently closed shellfish areas are evaluated for reclassification.
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Table 3-3. Programmatic Monitoring: Public Health (continued).

Public Health

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitorins Parameters

Objective 3: Improve availability and data analysis of public health parameters through integration of water quality and
epidemiological and injury information.

PH-3 - Develop and implement a
method to collect epidemiological
and injury data from regional and
local health care providers.

To track the number of regional health care
providers participating in the collection of bay-
related epidemiological and injury information.

Number of regional health care
providers participating in the
collection of bay-related
epidemioclogical and injury
information

To track the development of an epidemiological
and injury data collection and management plan,

Development and implementation
of epidemiological and injury data
collection and management plan

To track the adaptation and implementation of the
TDH/CDC database and reporting program for
reporting of epidemiological and injury data from
selected health care providers.

Impiementation of public health
database and reporting program

To track the eventual use and utility of the
TDH/CDC database in a regional water quality
management strategy.

Inclusion of the TDH/CDC
database results into the regional
water quality management strategy

Measures of Success:

¥  The database from health care providers on illnesses and accidents from outdoor recreational activities is increased.
» A determination is made whether there are temporal or spatial trends in bay-related diseases or injuries in the project area.
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Table 3-4. Programmatic Monitoring: Shoreline Management.

Shoreline Management

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

Goal: Minimize impacts to bay resources from development or activities occurring within the coastal shore area.

Objective 1: Assist local governments to strengthen local planning and permitting operations regarding shoreline management.

SM-1 — Conduct a shoreline
inventory to gain a site-specific
understanding of shoreline
management needs.

To ensure a shoreline inventory is developed.

Development of bibliography of
coastal characterization reports

Completion of periedic shoreline
inventory with ground truthing as
necessary (including percent of
shoreline that is hardened,
developed, open, natural,
mitigated, or filled)

To track development of preliminary site
improvement plans.

Development of site improvement
plans

Ranking of site improvement plans
for follow-up action.

Publication of site improvement
plans

Updating of site improvement
plans every 10 years

To track implementation of the site improvement
plans.

Funding and completion of site
implementation plans

SM-2 — Assist local governments
with shoreline management issues.

To track types and level of assistance provided to
local govemments related to shoreline
management.

Completion of workshop to
communicalte issues and guidance

To document the creation of a Regional Shoreline
Advisory Council of local governments,
landowners, and resource agencies.

Completion of Shoreline
Management Workshop

Creation of Regional Shoreline
Advisory Council

To document the development and distribution of
“Guidelines for Shoreline Management for Local
Governments™.

Creation and distribution of a user-
friendly “Guidelines for Shoreline
Management for Local
Governments”

To document the establishment of an ongoing
technical assistance program.

Development of a clearinghouse
for shoreline management and
technologies and planning
framework

Completion of workshops to

present guideline document and to

communicate financial assistance
program and other resources

Development of an on-going
technical assistance program

To monitor the efforts of various work groups and
the Regional Shoreline Advisory Council in
addressing crosscutting habitat issues

Number of work groups and
special meetings to discuss
crosscutting habitat issues.

SM-3 — Establish a locally
administered Land Trust Fund to
augment public access, sensitive
habitat protection, and open space
preservation.

To document progress towards establishment of a
local Land Trust Fund.

Creation of Land Trust Fund

Communication of operating
protocols

Development of local government
structure for administration of the
Land Trust Fund

Development of a plan to solicit
public donations for the Land Trust

To document the prioritization of identified areas.

Prioritization of identified areas
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Table 3-4. Programmatic Monitoring: Shoreline Management (continued).

Shoreline Management

Bays Plan Preliminary Milestones/
Goals\Objectives\Actions Monitoring Objectives Monitoring Parameters

Measures of Success:

Impacts to bay resources from development or activities within the coastat shore area over time are determined.

Changes over time in the degree of shoreline erosion, habitat loss, vulnerability to sea level rise, storm surge, and wave
energy are determined.

The percentage of shoreline attributed to hardened, developed, open, natural, mitigated, and filled conditions is determined,
The rate of shoreline change, including erosion/accretion at target sites, is determined.

A Regional Shoreline Advisory Council of local governments, landowners, and resource agencies is created.

A user-friendly “Guidelines for Shoreline Management for use by Local Governments” is produced and distributed to local
governments.

An increasing percentage of new development is consistent with the “Guidelines™.

A public Land Trust Fund for land acquisition is established.

YV YVVV YY
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Table 3-5. Programmatic Monitoring: Maritime Commerce.

Maritime Commerce

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

Goal: Enhance maritime traffic safety while reducing the rate of maritime incidents from shipping, terminal operations, and

marine pipelines.

Objective 1: Enhance commercial maritime traffic safety.

MC-1 — Suppott construction of a
125-foot wide barge shelf on both
sides of the ship channel to a depth
of 15 feet.

To record Congressional authorization for the barge
shelf.

Congressional authorization for the
barge shelf

To track funding and construction of the barge
shelf.

Available funding versus costs

Completion of permitting and
authorization process

Construction of barge shelf -
repositioning of buoys and
dredging

To evaluate if the barge shelf improves maritime
safety in the channel.

Frequency of marine collisions,
groundings, and spills before and
after construction of the barge shelf

MC-2 — Modify the height, size,
position, and light intensity of
existing navigation ranges and add
new ranges where necessary.

To track evaluation of existing navigation ranges
and development of priority list.

Completion of evaluation of
existing navigation ranges

Development of a priority list of
navigation ranges

To track development and implementation of range
improvement plans.

Development of range
improvement plan

To determine status of range improvements.

Number of range improvements
completed

To evaluate if changes in navigation ranges
improve maritime safety,

Frequency of marine collisions,
groundings, and spills before and
after implementation of range
improvements, modifications to the
navigational aids system, and any
changes to the vessel operator
training and continuing education
requirements

To obtain funding from the USCG for
modifications to existing navigation ranges.

Submission of information and
lan to USGS

Fiscal commitments to fund
improvements

MC-3 — Modernize the vessel
traffic system and aids to
navigation.

To track development and implementation of a
coordinated, real-time data aids to navigation
system (wind, tide and current information).

Increase in number and
modifications of electronic
hydrographic monitors

Number of calls received by aids to
navigation phone

Survey of mariners on use of aids
to navigation radio link (frequency,
convenience, and effectiveness)

To monitor assessment, development and
impletnentation of a vessel traffic system.

Assessment of available
technology for a vessel traffic
system

Development and implementation
of a vessel traffic system

Federal authorization of the vessel
traffic system
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Table 3-5. Programmatic Monitoring: Maritime Commerce (continued).

Maritime Commerce

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

To evaluate if modemnization of aids to navigation
and development of a vessel traffic system
improves maritirne safety.

Frequency of marine collisions,
groundings, and spills before and
after implementation of range
improvements, modifications to the
navigational aids system, and any
changes to the vessel operator
training and continuing education
requirements

MC-4 — Increase vessel operator

training regarding safe operating

procedures, rules of the road, and
local navigation hazards.

To document establishment and self-enforcement
of minimum standards for ship pilots.

Development of minimum
standards for ship pilots

Enforcement of minimum
standards for ship pilots

To document the scope of vessel operator training
and continuing education.

Development of a vessel operator
training program

Funding availability for
educational programs

To track schedule of training programs, workshops
and public outreach.

Number and frequency of training
programs and workshops

To document the effectiveness of certification
programs.

Certification test results to quantify
efficacy of training programs

To evaluate if training initiatives improve maritime
safety.

Documentation of compliance with
no wake zones and other operating
procedures

Ratio of collisions and groundings
to traffic volume

Measures of Success

YVvVvVYy

Y

»  The 125-foot wide barge shelf is funded and constructed.

The number and frequency of maritime collisions and groundings are reduced.
The range improvement plan is implemented.

The number and frequency of maritime accidents and spills are reduced,

The Vessel Traffic System is implemented.

The ratio of maritime collisions and Eoundinﬁs to traffic volumes is reduced.

Objective 2: Reduce impacts from maritime oil and hazardous material spills.

MC-5 — Maintain and improve
regional oil spill response
capability.

To track progress in the evaluation and
prioritization of high-risk areas and inclusion in
contingency planning documents.

Evaluation of high-risk areas
completed every 5 years

Completion of updated oil spill
atlas and maps delineating high-
risk areas

Incorporation of changes in high-
risk areas into contingency
planning documents

To document the development of spill response
guidelines and adoption of new technologies.

Exploration and evaluation of
alternative spill response
equipment and technologies

Development of guidelines and
recommendations for oil spill
responders

Inclusion of updated guidelines and
new technologies in contingency
plans

To assess public awareness oil spill response plans
and notification network,

Number and distribution of public
outreach materials
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Table 3-5. Programmatic Monitoring: Maritime Commerce (continued).

Maritime Commerce

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

Number of public employees and
leaders that participate in oil spill
drills

Frequency and adequacy of spill
response drills

To monitor efforts to maintain high level of
readiness.

Establishiment of regional response
team

MC-5 — Maintain and improve
regional oi! spill response
capability (cont’d).

To monitor efforts to maintain high level of
readiness (cont’d).

Development of an oil spill
recovery database that includes
cause of the accidental spill,
response time of oil spill recovery
teams to oil spills, response or
remediation actions required, spill
response and remediation time and
effectiveness of containment
measures, removal, and
remediation

To track development of cooperative agreements
for coordination of oil spill response activities.

Number of cooperative agreements
set in place for coordination of il
spill response activities

MC-6 — Coordinate hazardous
material spill response planning
and resources to ensure adequate
public protection.

To track development of regional HAZMAT
contingency plans.

Development of HAZMAT
contingency plan

Determination of content of
HAZMAT spill response records

Collection of data for the
HAZMAT spill response records

To determine public awareness of emergency plans
(evacuation routes, notification network, and
emergency communications).

Number of public awareness
materials published on the
emergency plans

To track development of cooperative agreements
for coordination of HAZMAT response activities.

Number of cooperative agreements
between agencies and private
parties for HAZMAT response
coordination

To estimate the quality of spill response in
environmentally sensitive areas, and changes over
time.

Number and severity of oil and
hazardous material spills based on
the oil spill database listed under
MC-5

Measures of Success

> Oil spill response resources are being coordinated through cooperative agreements.
»  The response to spills is environmentally sensitive areas is improved.

» A HAZMAT regional plan is established in a cooperative framework.

»  The effectiveness of hazardous material spill response is increased.

»  Public awareness of emergency plans is increased.

Objective 3t Reduce the occurrence and improve the responge strategy to marine pipeline incidents.

MC-7 — Establish an interagency
forum to coordinate pipeline
mapping and contingency
planning.

To track the establishment of an interagency forum
of pipeline stakeholders.

Establishment of the interagency
forum

Identification of information gaps,
duplicative requirements and
overlapping jurisdictions

Development of interagency
memoranda of understanding to
streamline and coordinate regional
pipeline oversight
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Table 3-5. Programmatic Monitoring: Maritime Commerce (continued).

Maritime Commerce

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

To document compilation of existing marine
pipeline GIS databases.

Number of pipelines documented
and mapped including
composition, dimension, preduct
carried, activity level, ownership,
and location

To track the development and use of pipeline
database for contingency planning and
dissemination,

Number of hits on the pipeline GIS
database

Measures of Success:

»  The percent of target pipelines mapped in the project area is increased.
_

Objective 4: Reduce the potential for introductions of non-native species caused by maritime operations.

MC-8 — Prevent the introduction
on non-native species through
improved ballast water
management.

To track implementation of National Invasive
Species Act locally through educational initiatives.

Frequency and efficacy of
educational initiatives on ballast
operations

To identify high-risk vessels based on operational
and regulatory parameters.

Listing of high-risk vessels

Number of ship visits {focus on
high-risk vessels)

To develop a regional invasive species strategy
plan for marine vessels,

Establishment of regional invasive
species strategy

Coordination of information with
the USCG Marine Safety
Information System database.

Prioritization of educational efforts
and compliance evaluations

Measures of Success:

¥ Introductions of non-native species from ballast water are prevented (also see HLR-10).
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Table 3-6. Programmatic Monitoring: Dredging.

Dredging

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

Goal: Ensure that all dredging activities are planed and conducted in ways that consider the
and maximizing the beneficial uses of dredged material.

while minimizing ecological impacts

cost effectiveness of the operation,

Objective I: Improve dredging techniques and dredged material management practices.

D-1 - Establish a proactive
Beneficial Uses Group (BUG) to
maximize beneficial uses of
dredged material.

To track Beneficial Use group (BUG)

Establishment of BUG

establishment and products.

Quantitative BUG milestones

To document availability of beneficial use of
dredged material research and funding sources.

Assessment of results of related
research on beneficial uses of
dredged material

Number of funding sources
identified for beneficial use
projects and recycling incentives

To document the design and implementation of
beneficial use projects.

Number of beneficial use projects
designed and implemented

To evaluate effectiveness of beneficial use projects.

Changes in number of beneficial
use projects over time

Percentage of dredged material
used beneficially

D-2 — Develop a long-term (50
year) dredged material
management plan and strategy for
the Corpus Christi Ship Channel.

To document development of 50-year dredged
material management plan.

Establishment of dredging
oversight group to monitor
dredging activities

Development of a 50-year dredged
material management plan

To ensure the management plan includes
implementation of BMPs and utilization of the
Inland Testing Manual Guidance for addressing

Completion of inventory of BMP
dredging techniques and best
management techniques

dredged material.

Integration of BMPs into 50-year
plan

Increase in use of BMPs

Reduction in need for disposal
areas that are not beneficial use

To develop a dredging bibliography/database of
current and historical research and permit actions,

Completeness of database and
measure of use by implementation
partners

To utilize and update database for use with

Yearly update of dredging database

predictive models to assess impacts of future
dredging,

Assessment of existing models for
predicting impacts and
incorporation of information from
the models into the dredging
database

D-3 — Develop a long-term (50
year) dredged material
management plan and strategy for
the Gulf Intracoastal Waterway,
channel subdivisions, and private
and public marinas.

See D-2

See D-2

Measures of Success:

YVYVYVvYy

The number of projects implementing beneficial use of dredged material is increased.
The percentage of dredged material used beneficially is increased.

A dredging oversight group to moniter dredging activities is established.

A bibliography of current and historical research on dredging is assembled for use by implementation partners.
Dredging techniques and dredged material management practices are improved.
The need for and use of dredged material disposal areas that are not beneficial use sites is reduced
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Table 3-7. Programmatic Monitoring: Habitat and Living Resources.

Habitat and Living Resources

Bays Plan
Goals\Objectivesi\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

Goal: Increase and preserve the quantity, quality, and diversity of habitats and lving resources.

Objective 1: Preserve, create, and restore coastal habitats.

HLR-1 — Preserve functional,
natural habitats of all major types.

To track the identification and prioritization of
habitat types and locations for preservation efforts.

Number of habitat types and
locations that have been identified
and prioritized

To track funding incentives provided to private
landowners for preservation.

Number of funding incentives
provided to private landowners

To track the implementation of technical assistance
provided for the development and implementation
of management plans for various preservation
techniques.

Number of management plans for
preservation techniques

Number of Project Wild
certifications

Number of site-specific plans
developed and implemented

HLR 2 — Create new habitats or
restore degraded habitats or both
where feasible.

To track the identification and prioritization of
habitat types and locations for creation or
restoration efforts.

Development of a Regional Habitat
Creation and Restoration Plan

To track the development and implementation of
site-specific plans for creation and restoration,
including the appropriate follow-up monitoring and
assessment.

Number of site-specific plans
developed and implemented

Monitoring and assessment
following the implementation of
creation and restoration efforts

HLR-3 — Determine and manage
the impact(s) of seismic activities
and operations requiring state or
local permits or both on coastal
habitats and associated fauna.

To track the development of a working group to
identify and prioritize habitats and associated fauna
highly susceptible to seismic activity impacts.

Establishment of a working group
to identify and prioritize seismic
activity impacts

To track the development and implementation of
demonstration projects to evaluate impacts to
coastal habitats and living resources.

Number of demonstration projects
developed and implemented

To track the evaluation of the current seismic
permitting process to ensure minimal impacts to
natural resources.

Completion of evaluation of the
current seismic permitting process
based on demonstration project
findings

Measures of Success:

¥ The area of preserved habitat is increased,

> The number of Project Wild certifications is increased.
»  The area of restored or created habitat is increased.

» The permitting process is modified to ensure adequate measures are taken to minimize impacts to ¢oastal habitats.

Objective 2: Ensure long-term sustainability of native living resources.

HLR-4 — Develop management
plans to ensure sustainability for
species of concern.

To track the development and implementation of
management plans for species of concern (birds,
fish, shellfish, marine mammals, marine reptiles
and plants).

Number of species management
plans developed and implemented

HLR-5 — Improve animal rescue
and rehabilitation programs.

To track the completion of a workshop to establish
a coordinated network of communication among
professionals and volunteers involved with animal
rescue and rehabilitation,

The development and completion
of a workshop to establish a
coordinated network of
communication involved with
animal rescue and rehabilitation

To track the development and implementation of
plans to stabilize funding and human resource
needs {Texas Marine Mammal Stranding Network
Sea Turtle Strandings Network, bird rescue and
rehabilitation),

Level of funding for TMMSN,
STSSN, and bird rescue and
rehabilitation
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Table 3-7. Programmatic Monitoring: Habitat and Living Resources (continued).

Habitat and Living Resources

Bays Plan
Goals\ObjectivesiActions

Monitoring Objectives

Preliminary Milestones/
Monitering Parameters

HLR-5 — Improve animal rescue
and rehabilitation programs
{cont’d).

To track the improvement of animal rescue and
rehabilitation programs.

Number and quality of animal
rehabilitation facilities.

Number of animals rescued or
rehabilitated

Number of volunteers at animal
rehabilitation facilitics

HLR-6 - Facilitate consensus on
the regional approach to effective
management of bay and bait
shrimping.

To track the facilitation of obtaining input from
stakeholders about management concerns and
possible options.

Number of workshops and
meetings to discuss management of
bay and bait shrimping

Number of conflicts between
segments of the shrimp industry

To track the establishment of a regional shrimping
advisory board.

Formation of a Regional Shrimping
Advisory Board

To track the development and implementation of
recommendations on a regional management
approach.

Number of recommendations that
are developed, presented, and
implemented

HLR-7 — Reduce bycatch from bay
shrimp trawling.

To determine the optimal Bycatch Reduction
Device (BRD) design.

Completion of evaluation of
bycatch Reduction Devices for
optimal design

To track funding for the purchase of BRDs and the

Amount of funding for the

voluntary use of the best gear choice by the bay purchase of BRDs

shrimping industry. Number of voluntary vsers of
BRDs in the bay shrimping
industry

HLR-8 — Reduce impacts on living
resources associated with industrial
cooling water intake.

To track the evaluation of impacts from
impingement and entertainment of organisms at
cooling water intakes.

Impacts from impingement and
entrainment of organisms at
cooling water intakes evaluated

To track the determinations of potential
mechanisms to reduce impingement and
entrainment.

Number of potential mechanisms
to reduce impingement and
entrainment

To track the evaluation of incentives to encourage

voluntary use of reduction mechanisms by industry.

Number of incentives to encourage
voluntary use of reduction
mechanisms by industry identified

HLR-9 — Minimize the impacts and
reduce the occurrence of harmful
algal blooms.

To track the organization of an advisory team to
identify potential factors that could reduce impacts
from Harmful Algal Blooms (HABs).

Organization of advisory team to
identify potential factors that could
reduce impacts from HABs

To track the process of a risk assessment of the
proposed management options.

Completion of risk assessment of
proposed HAB management
options

Completion of cost/benefit analysis
of proposed management options

To track the identification and implementation of
potential demonstration projects evaluating
inhibitory compounds, nutrient manipulations, and
biological controls of HABs

Number of HAB control
demonstration projects

To track the identification of a funding mechanism
to implement the HAB demonstration projects.

Number of funding sources for
HAB demonstration project
implementations identified

To track the evaluation of best management
practices for minimizing HAB impacts on native
living resources and seagrass productivity.

Completion of evaluation of BMPs
for minimizing HAB impacts

To track the updates provided to the research
consortium and the public to increase awareness of
HABs.

Number of updates provided to the
research consortium and the public
on HABs
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Table 3-7. Programmatic Monitoring: Habitat and Living Resources {continued).

Habitat and Living Resources

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

HLR-10 -- Develop management
plans to minimize introductions
and impacts from non-native
species.

To track the identification of the distribution and
ecological impacts associated with existing non-
native species.

Distribution and ecological impacts
of existing non-native species

To track the identification of techniques for
controlling problematic non-native species.

Identification of techniques for
controlling problematic non-native
spegies

To track the implementation of demonstration
projects to determine the effectiveness of control
techniques.

Number of non-native species
control demonstration projects
implemented

To track the implementation of control methods
through existing programs.

Number of control methods
implemented through existing
programs

To track the development, completion, and
implementation of management plans to minimize
the introduction and impacts of non-native species

Number of non-native species
management plans developed and
implemented

Changes over time in distribution
an range of existing non-native
species

Measures of Success:

increased over time.

years.

VVVVYVYVY VYVYVVVVYVY VY

The number and quality of animal rehabilitation facilities are increased.

The number of volunteers for animal rehabilitation facilities is increased.

The mortality rate for species of concern is decreased.

The number of conflicts between segments of the shrimp industry is reduced.
Profits from bay shrimping are increased.

Sustainable levels of shrimp harvest are achieved and shrimp stocks are stabilized.
Shrimp trawling bycatch is reduced by 50% within 10 years.

The rate of impingement and entrainment associated with industrial cooling water intakes is reduced by 50% within 10

The number of and total funding for HAB demonstration projects are increased.
Using a HAB monitoring program, the frequency of harmful algal blooms is decreased over time.
The percentage of the project area affected by harmful algal blooms is decreased over time.

The impacts of HABs are decreased over time.
A list of non-native species which can affect the project area and effective control measures are developed.
The distribution and range of existing non-native species are reduced over time.

The number of species management plans developed and implemented for species of concern is increased.
The population of species of special concern, (e.g., shorebirds, brown pelicans, whooping cranes) in the project area is
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Table 3-8. Programmatic Monitoring: Water and Sediment Quality.

Water and Sediment Quality

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

Goai: Maintain or enhance or both water and sediment quality.
Understand total loadings and the transport pathways and biological effects of loadings to the bay system.

Objective 1: Improve the quality of ambient water and sediment in impaired or stressed segments to attain standards and criteria.

WSQ-1 - Implement plans to
improve water and sediment
quality in identified segments.

To track the development and implementation of
plans to improve water and sediment quality in
segments that presently exceed water quality
standards and sediment screening levels.

Number of segments that do not
meet water quality standards and
sediment screening levels

Development and implementation
of water and sediment quality
improvement plans for each
segment that is not in compliance

To document the development of TMDLs for
priority 303(d) listed segments and revisions of the
303(d) list.

Number of completed TMDL
allocations for segments on the
303(d) list

Number of segments on 303(d) list

To track the development and implementation of
plans to address elevated levels of metals for
specific bay segments.

Development and implementation
of segment specific plans to
address elevated levels of metals
where necessary

To track the development and implementation of
plans to address depressed DO levels and elevated
fecal coliform levels in Oso Bay.

Development and implementation
of DO and fecal coliform plans for
Oso Bay

WE8Q-2 — Support the
implementation of permitting rules
for shrimp farms and other
aquaculture facilities.

To track applications for discharge permits by
aquaculture facilities and to ensure that all CBBEP
aquaculture facilities are properly applying for
permits.

Percentage of aquaculture facilities
that have state discharge permits

Number of aquaculture facilities
that have applied for discharge
permits

To track comparison of permit requirements for
aquaculture facilities and seafood processing
facilities.

Completion of comparison of
requirements for aquaculture
permits

To track the implementation of interagency
(TPWD/TNRCC) coordination on permitting
issues, disease control and response, and
aquaculture facility inspections.

Implementation of the existing
interagency memorandum of
understanding on permitting issues,
disease control monitoring and
response, and investigations of
aquaculture facilities

To track percentage of permits that utilize TPWD

recommendations in setting discharge permit limits.

Percentage of permits utilizing
TPWD recommended discharge
permit limits

To track implementation of public notice
requirements for permitting and registration of
aquaculture facilities.

Number of public notices vs,
number of applications for permits
for aquaculture facilities

To track education of local governments and the
public on public notice requirements and
procedures.

Number of meetings/workshops

open to the public for permitting
and rule-making for aquaculture
facilities

Number of public comments on
proposed permitting and
rulemaking for aquaculture
facilities received at
meetings/workshops

To document site-specific plans to minimize escape
of species and diseases.

Number of site specific plans
developed and implemented
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Table 3-8. Programmatic Monitoring: Water and Sediment Quality (continued).

Water and Sediment Quality

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

Measures of Success:

increased.

YY VVvYvvy

Water quality in impaired or stressed segments improves over time.
Sediment guality in impaired or stressed segments improves over time.
The number of segments on the state 303(d} list is reduced.
Oppeortunities for public comment on proposed permitting and rule-making for aquaculture facilities are increased.
The percentage of aquaculture facilities discharging in the project area that have state wastewater discharge permits is

The environmental impacts associated with aquaculture facilities are reduced.
The potential for escape of non-native species or diseases or both from aguaculture facilities is reduced.

Objective 2: Assess total loadings and transport pathways of constituents.

WSQ-3 — Quantify total constituent
loadings.

To track the progress of assessing relative
contributions and loadings from primary point and
nonpoint sources.

Completion of assessment of data
needs for point and nonpoint
sources

Completion of additional data
collection if necessary

Development and implementation
of point and nonpoint source
monitoring program

Assessment of percentage of
primary point and nonpoint sources

To track the progress of a voluntary data collection
program and additional self-reporting effluent data.

Development of a voluntary data
collection program to collect actual
data using ‘clean techniques” for
inclusion in the total loadings
model

Quantity and quality of voluntary
data submitted

To track the development of the ‘total loadings
medel’ and its consistency with the state’s TMDL
process and the usefulness of alternative models.

Development of the ‘total loadings
model’

Comparison of the “total loadings
model’ with the state’s TMDL
process

Assessment of the usefulness of
alternative models

W8Q-4 — Undertake an analysis of
the biological and ecological
cffects of selected constituents,

To track efforts to assess the transport, fate, and
biological effects of targeted loadings identified
from the ‘“total loadings model.’

Completion of assessment of the
transport, fate, and biological
effects of targeted loadings

To assess the reaction/response of marine/estuarine
fauna to varying constituent concentrations.

Compietion of tests run to
determine the reaction/response of
key life stages of marine/estuarine
fauna to varying constituent
concentrations

Measures of Success:

¥  Total loadings are quantified to the greatest extent possible.
»  The number of TMDLs developed and implemented for impaired segments is increased.
¥  An understanding of the effects and pathways of harmful constituents is improved.

% The number of management measures initiated to minimize nggative impacts is increased.

Objective 3: Develop and implement segment-specific water and sediment quality standards.

WSQ-5 — Ensure that water guality
standards and sediment quality
criteria are adequate and
appropriate.

To track efforts to review and develop
recommended changes to established water quality
standards, screening levels, and biological criteria.

Number of water quality standards,
sediment screening levels, and
biological criteria confirmed or
changed as a result of monitoring
data review
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Table 3-8. Programmatic Monitoring: Water and Sediment Quality (continued).

Water and Sediment Quality

Bays Plan Preliminary Milestones/
Goals\Objectives\Actions Monitoring Objectives Monitoring Parameters

Continued review of water quality
standards, sediment screening
levels, and biological criteria

Measures of Success:
¥ State water quality standards are evaluated and amended as needed.
» _ Area-specific biological standards are developed and established for specific estuarine communities.
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Table 3-9. Programmatic Monitoring: Nonpoint Source Management.

Nonpoint Source Management

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

Goal: Improve management of all loadings to the bay system.

Objective 1: Coordinate and implem

ent a nonpoint source management plan throughout the region.

NPS-1 — Develop a regional
handbook of urban nonpoint source
pollution Best Management
Practices for voluntary use by local
governments seeking to implement
nonpoint source pollution
prevention programs.

To track the establishment of a regional technical
advisory committee

Development of a regional
technical advisory committee

To track the progress of the urban nonpoint source
BMP handbook.

Formuilation of technical advisory
commitice, creation of nonpoint
source BMP library, preparation of
draft and final handbooks,
promotion and distribution of the
handbook

To document the impact of the BMP handbook or
other NPS reduction activities on implementation
of NPS BMPs in the CBBEP area

Number of communities and
business associations represented
in the regional initiative

Number of BMP startups and
completions

Number and size of grants issued,
number of NPDES permits issued,
number of requests for assistance

To track efforts to provide technical assistance to
coastal communities implementing nonpeint source
pollution prevention strategies.

Number of technical assistance
efforts implemented

To track efforts to identify potential funding
sources to assist with providing technical assistance
to coastal communities implementing nonpoint
source pollution prevention strategies.

Number of funding sources
identified

NPS-2 — Provide compliance
assistance to small businesses and
industries in the region that are
subject to the NPDES permit
program or have nonpoint source
control needs.

To identify and track businesses subject to NPDES
programs or that have nonpoint source control
needs that have not implemented pollution
prevention plans,

List of businesses subject to
NPDES programs or that have
nonpoint source control needs that
have not implemented pollution
prevention plans

To document the impact of an assistance program
on the NPDES permitting process.

Number of full time equivalents
devoted to providing technical
assistance

Amount of funding devoted to
technical assistance

Number of workshops conducted
for businesses and industries
subject to NPDES programs or that
have nonpoint source control needs
that have not implemented
pollution prevention plan

NPS-3 — Assist local governments | To document the programmatic effectiveness of the | Number of grant applications,
to implement On-Site Sewage OSSF assistance program. number of grant awards, size of
Facility {OSSF) programs. grant awards, number of OSSF

permits with/without assistance, %
OSSF permits and completions
using desired technology, reduction
of number of illegal domestic
discharges into waterways

Number of local governments
assisted

Development of OSSF compliance
data management system
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Table 3-9. Programmatic Monitoring: Nonpoint Source Management (continued).

Nonpoint Source Management

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

NPS-3 — Assist local governments
to implement On-Site Sewage

Facility (OSSF) programs {cont’d).

To document the programmatic effectiveness of
On-site Sewage Facility (OSSF) assistance
program {cont’d).

Development and implementation
of surface and ground water
monitoring plan at colonias

NPS-4 — Coordinate and
implement agricultural water
quality management programs
necessary to meet water quality
standards

To document the development and implementation
water quality management plans as authorized by
Senate Bill 503

Formulation of technical and
public participation committees,
preparation and review of
management plan, publication and
promotion of management plan

Level of technical assistance
provided to interested landowners
in support of Senate Bill 503 water
quality management plans

Identification of cost-share funding
for assisting interested landowners
in support of Senate Bill 503 water
quality management plans

Amount of land voluntarily placed
under agricultural water quality
management programs

To track the coordination of provisions from
federal legislation that address water quality.

Completion of review and
coordination of provisions from
federal legislation on water quality

To assist with educational workshops on BMPs and
other data pertaining to water quality management
and agricultural runoff.

Number of educational workshops
conducted on BMPs for water
quality management and
agricultural runoff

To seck funds and implement demonstration
projects on agricultural BMPs that enhance water

quality.

Number and dollar value of 319
grants solicited and won, number
of 319 agricultural runoff BMP
demonstration projects initiated
and completed

Number of applications for 503
grants, number of grants approved
and doilar value of assistance,
number of grant project completed,
% of participating agriculture
landowners by region {(number and
area)

Measures of Success:

programs is increased.

are increased.

increased,

VV VV VYV VYV¥YVvvy

Nenpoint source loadings from businesses/industries using BMPs are reduced.
The total number of grants and amount of funding received by local governments to implement effective OSSF programs

Water quality improvements attributable to OSSF programs are detected.
The number of agricultural producers voluntarily participating in agricultural water quality management programs is

A regional technical advisory committee is established to coordinate nonpoint source Best Management Practices,
A handbook of urban Best Management Practices is completed and distributed to participating partners.

Water quality improvements attributable to urban BMPs are detected,
The number of industries/businesses that successfuily come into compliance with the help of compliance assistance

The area of agricultural land voluntarily placed under agricultural water quality management programs is increased.
Agricultural water management programs are effective in meeting water quality standards.
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Table 3-10. Programmatic Monitoring: Freshwater Resources.

Freshwater Resources

Bays Plan
Goals\Qbjectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

Goal: Develop a regional water management plan that will meet both human and environmental needs of freshwater for the

long-term.

Objective 1: Develop and implement a water management plan based on best available data.

FW-1 - Improve scientific
understanding of the freshwater
needs of the estuaries.

To track the continued use of current, cost
effective, and scientifically acceptable methods to
monitor parameters for freshwater inflow.

Assessment of the use of current,
cost effective, and scientifically
acceptable methods for monitoring
for freshwater inflow

Coordination of sample analysis
methods for programs monitoring
freshwater inflow

To determine the needs for freshwater inflow to
maintain the ecological health and productivity of
the Coastal Bend bays and estuaries.

Assessment of the needs for
freshwater inflow that provide
sediments, nutrients, and salinity
levels necessary to maintain the
health and productivity of the bays
and estuaries

Development and assessment of
methods for measuring estuary and

bay productivity
To track the refinement of the reservoir operating Revision of reservoir operating
plan. plan

To track the deployment of new stream flow and
rainfall gauges throughout the project area.

Assessment and coordination of the
overall data collection needs and
identification of locations

Completion of a flow and rainfall
collection quality assurance plan

Funding and deployment of the
new gauges

To track efforts to create a data information
repository,

Compilation of user friendly, easy-
to-access data repository

FW-2 — Assist the Coastal Bend
Regional Water Planning Group
and regional water managers to
incorporate the needs of estuarics
in comprehensive planning.

To track the development of a regional advisory
board of freshwater stakeholders,

Formation of regional advisory
board developed for freshwater
stakeholders

To track the development of a regional water plan
based on Senate Bill 1by the regional advisory
board.

Creation of the regional water plan
based on Senate Bill 1

To document projects assessing ecology and
economics of beneficial reuses of wastewater.

Inventory of projects evaluating
water reuse benefits

Compilation of alternative methods
and water conservation initiatives

Progress on diversion of treated
wastewater to the Nueces delta

To track water conservation initiatives (including
water rates, building codes,
incentives/disincentives) and education programs
and alternative freshwater supply sources,

Number of initiatives developed
and implemented

Number of education programs
conducted

Number of alternative freshwater
supply sources investigated and
demoenstration projects initiated

Number of households and
businesses implementing water
conservation

To track efforts to identify new innovative rates,
programs, building codes, and incentives to
encourage conservation.

Completion of project inventory
with project feasibility assessment
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Table 3-10. Programmatic Monitoring: Freshwater Resources (continued).

Freshwater Resources

Bays Plan Preliminary Milestones/
Goals\ObjectivesiActions Monitoring Objectives Monitoring Parameters
FW-3 — Support efforts that To track projects to increase freshwater inflows to Number of demonstration projects

directly contribute to increased the bays and estuaries. developed and implemented to
freshwater flow events into the increase freshwater inflows to the
bays and estuaries of the Coastal bays and estuaries

Bend. Number of feasibility studies

performed on implementing
successful demonstration projects
on a bay-wide scale

To document support to the U.S. Bureau of Development of educational
Reclamation in Rincon Bayou materials in support of the Rincon
Bayou Project and its objectives.
FW-4 — Effectively communicate To document development of procedures to Development and implementation
the purpose and results of ongoing | communicate freshwater supply issues to the of communication strategy
freshwater plans and programs. public. Development and implementation

of public opinion poll assessing
public support for efficient use of
water in the project area

Number of conservation measures
implemented

Measures of Success:

Changes in the amount, timing, and location of freshwater inflows over time are determined.

Monitoring of salinity, rainfall, sediment, and nutrient loading, and productivity of the bays is expanded.

A regional water plan based on Senate Bill 1 is developed, implemented, and effective in meeting estuary needs

The number of wastewater reuse projects and volume of wastewater reuse are increased.

The current reservoir freshwater pass through, including treated wastewater reuse, is effective in meeting all stakeholder
needs.

The opportunity for flooding into the Nueces River delta over the long term is increased.

Public understanding of the purpose and results of ongoing freshwater plans and programs is increased.

Public support for the efficient use of walter in the project area is increased.

YVV VYVYVYVYY
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Table 3-11 Programmatic Monitoring: Public Education and Qutreach.

Public Education And Qutreach

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

Goal: Implement an innovative and measurable education and outreach strategy to improve public understanding and support for
effective management of bay resources.

for identified audiences and issues,

Objective 1: Implement a coordinated regional approach for development and distribution of information and outreach materials

PEO-1 - Develop and implement a
regional Public Education and
Outreach Strategy.

To track the formation of a Public Outreach
Advisory Committee and the establishment or
enhancement of outreach efforts where gaps exist.

Formation of Public Quireach
Advisory Committee

Establishment or enhancement of
public outreach cfforts where the
Public Outreach Advisory
Committee determines there are

£aps

To track the progress of a baseline public
awareness survey,

Development and implementation
of public awareness surveys

To track the utilization of mass media to distribute
environmental information and cover
environmental issues.

Designation of media point person

Frequency of utilization of mass
media

To track the identification of high traffic areas
where information can be distributed most
effectively.

Listing of high traffic areas where
information can be distributed most
effectively

Number of displays and interactive
exhibits established

To track the development and promotion of an
information resource center.

Establishment of information
resource center, hotline, and
Infernet site

Number of people visiting the
Internet site, visiting the
information resource center, and
calling the hotline

To track the development and distribution of
environmental education materials,

Development and distribution of
“Environmental Citizen’s Guide”,
newsletter, “State of the Bays”
report, videos and public service
announcements

PEO-2 — Establish a Bay Day
celebration to focus attention on
bay resources and uses,

To track the establishment of a Bay Day
celebration, including the organization of
committee, co-sponsors, participants, displays,
entertainment, concessions and advertising
campaign.

Formation of Bay Day Committee

Development of list of co-sponsors
and participants

Evaluvation of host sites

Development of event work plan

Development of advertising
campaign

To evaluate of the effectiveness of the Bay Day
Celebration.

Number of people attending Bay
Day

Level of public awareness after the
Bay Day has been held

Measures of Success:

school districts.

*  Public surveys are completed every 3 years to evaluate stewardship.
¥  The resource center, hotline, and Internet site are completed and operational.
> Public awareness of Coastal Bend bays issues is increased.

¥ The number of people exeosed to educational messages is increased over time.

Objective 2: Implement a regional approach to develop and distribute environmental education curricula for Coastal Bend
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Table 3-11 Programmatic Monitoring: Public Education and Qutreach (continued).

Public Education And Outreach

Bays Plan
Goals\Objectives\Actions

Monitoring Objectives

Preliminary Milestones/
Monitoring Parameters

PEQ-3 - Provide curricula for all
levels of environmental education
and promote greater use of outdoor
educational facilities as a means of
reaching children, young people,
and adults.

To track the coordination with school districts to
determine the extent and success of currently used
materials and to identify and develop new
materials.

Establishment of regionally
focused environmental curriculum

PEO-3 - Provide curricula for all
levels of environmental education
and promote greater use of outdoor
educational facilities as a means of
reaching children, young people,
and adults (cont’d).

To track the coordination with school districts to
determine the extent and success of currently used
materials and to identify and develop new materials
{cont’d).

Development of K-12 state and
national science standards

Distribution of educational
materials

To track the development or enhancement or both
of outdoor educational facilities for school and
other user groups.

Number of existing outdoor
educational facilities

Development of improvement plan
for prioritized sites

To track the progress of workshops and teacher
training,

Number of workshops and teacher
fraining courses

To monitor the success of curricula through the
surveying of environmental education teachers.

Completion of surveys of
environmental education teachers

Measures of Success:

» A regionally focused environmental curriculum is established in all project area school districts.
»  The number of education sites in the project area and users of the sites are increased.
¥ Surveys of education site users reveal that they are satisfied with their experience.

Objective 3: Promoete public participation in environmental stewardship programs to increase awareness and instill individual

responsibility.

PEO-4 — Conduct public forums to
increase dialogue between resource
managers and users.

To track the coordination of an annual public forum
(and others) on regional resource management
issues.

Number of public forums held

Number of attendees at forums

To track the development of an Internet newsgroup
focused on regional issues identified in the Coastal

Number of newsgroups developed

Bend Bays Plan.
PEO-5 — Promote public To track the coordination of citizens” monitoring Number and coverage of citizen
participation and recognition programs. monitoring programs

programs to protect the bay system
and its resources.

To track the development and promotion of
envirpnmental volunteer award programs.

Number of bay-related
environmental award programs

To track the institutionalization of a “Clean the Bay
Day”.

Number of “Clean the Bay” days
and the quantity of trash collected

To track the promotion of environmental
stewardship through the use of educational,
industrial, local, and national grant award programs
and the development of local grant proposals for
education and industry.

Number of educational, industrial,
local, and national grant award
programs in the project area

Number of local grant proposals
developed

Measures of Success

YVYVVYVY

is increased.

Participation in public forums on bay management is increased over time.
The percentage of the project area covered by citizen monitoring programs is increased.
The number of bay-related environmental volunteer award programs is increased.

The number of ‘Clean the Bay’ days and the amount of trash collected are increased.
The number of educational, industrial, and national grant award programs for environmental stewardship in the project area

105




4. REFERENCES

CBBEP. 1998. Implementation Strategy for the Coastal Bend Bays Plan. Texas Natural
Resource Conservation Commission, Austin, TX SFR-60/CBBEP-2,

CBBEP. 1999, Coastal Bend Bays and Estuaries Program Fiscal Year 2000 Annual Work Plan.
Coastal Bend Bays and Estuaries Program, Corpus Christi, TX.

CBBEP. 2000a. Coastal Bend Bays and Estuaries Program Fiscal Year 2001 Annual Work Plan.
Coastal Bend Bays and Estuaries Program, Corpus Christi, TX.

CBBEP. 2000b. Coastal Bend Bays Surface Water Quality Monitoring Program. Coastal Bend
Bays and Estuaries Program, Corpus Christi, TX.

CBBEP. 2000¢. Coastal Bend Bays Quality Assurance Plan. Coastal Bend Bays and Estuaries
Program, Corpus Christi, TX.

EPA. 1992. Monitoring Guidance for the National Estuary Program. United States
Environmental Protection Agency, Office of Water (WH-556F). EPA 842-B-92-004.

NRC. 1991, Managing Troubled Waters: the Role of Marine Environmental Monitoring.
National Research Council. Washington, D.C. 125 pp.

Summers, K; G. Steyer; E, Decker; P. Crocker; F; Hill; G. McRae; S; Brown, J; Thomas, I.
Simons; D. Brock, C Miska, and J. Johnston. 2000. A Framework for an Integrated and
Comprehensive Monitoring Plan for the Estuaries of the Gulf of Mexico. Gulf of Mexico
Program. 34 pp.

106



Appendix A

Program Information Collected for
Use in Figures



—



uIseq BUrLm)

X X X X X M1 EE L6 N .9€ .06 oLT 6EPET BIOIA UL Joqrey Jaud] Rsuyy) sndios

a3pLq MBI ‘palg uoneSiARN

X X X X X M 00 LT L6 N .01 .68 oLT TEPEL T30 J0qReH Jauny Bsuyy) sndio))

Urseq Sunwn

X X X X X M b ST olb N &£l 6% oLT 0€PEL AlaAy Ul JogreH Jouu] Bsuy sndion

X X X M T 80 oL6 N 5T #§ oLT L8TET JOQIEH Um0l Uuo)

X X X X X M T LOoLE N .00 .£5 o7 108¥1 5SRd SESURIY I8 MMOI 2 12 Aed ysypay

X X X X X M .76 82 ol6 N.Z0 1§ oL STREL 0 SN A TEoU ABEY S200NN

surjfamod peaipIaAo

X X X X M LS T oLE N .8S 6F oLT TTPEL [ 15¥a I 2UOUS INCS WOK (MW 34 Avg Sa0anN

{3pIs nos)

X X X X M FE ET ol N ST 08 oLT 1ZHE1 Aemosne) 38 o8pug 181 S e Leg soosny

peoy

X X X X X M PS5 ITal6 N 50 .5F oLT TTPE] SBpUPPO o I 74 Aeg nsuy) sndion)

984 W3 diys

X X X X X M 81 .ET L6 N .8€ 8¥ LT OIFET nsiy) sndioyy ey Aeg nsuy) sndron

X X X X X M SV 60616 N .OF S¥ oLT SSERT W0 yoormyg sesu Aeg nsuyo sadiosy

X X X X X M50 8T oL6 N 0¥ 8% LT LOPET T9# WD e Leg psuy) sndio)

X X X X M EE T olb N ST .80 08T £8LF1 apisdeg Jo 5e0 o[l | Aeg ouedo)
asnoH 43I |

X X X X X M OVP] L0606 N .09°E0 .18 oLT T6¥91 JO 153m [duURYD) Uy BIPAT Ul ey Sesiery

[suueyD) wwy BIpAT pue feues

X X X X M OF 0 L6 N .50 .00 87 Zovel [E15B02RU] JO UCTIOISINU] ABY SBSURIY

X X X M LF 18 96 N 8% .60 8T 00pLl €1 IDPRI MAMDI Jo mnos Keg sunbsapy

SAsSury ®©

X X X M 9E .0F oL6 N .$1.T€ LT £€0E1__ | 28puq ssedAq /L8 32 Y201 opurIL RS

X X X X X M SV 6L ol N.0Z LE oLT ¥60ET {[09511(] JO AS 768 N 18 ¥9210) Bjjiuonsq

I SRUn ] LM S0USNJU0D

X X X X M BT .TE LG N .80 .6T oLT 060£1 21 J0 weansdn unj 7' Yo2uD) B[JIUCKS]

urseq

X X X X M ST € L6 N 8% .0€ oLT 09621 Sunmg gjo1A JO YUON [BPLL JATY 53090

SUHO)TUOA

ANEng) 1318 44 20BLING JIUNL

IaquInpy
S[aAa7] pogu | depn apny3uo] apnyne] ang uondussa(g voneoo
MO aprL ey | euspeg s1elaweIed | s{e1opy | ompusg Lousdy
8-C LT ut sjele §-T SluatnnN SUnNoYy fays -
am3ig | am3ig |9-zamJig| amdiy |p-gamdiy | ¢-zomdig amdrg | amdig

(amdl £q pangddng sdepy Surionuoly ssLiaysiy ydadxy) danB1g yoey wo papnpug suopede| Suiidweg ‘1-y s[qe




X X X X M £ .01 oL6 N .Eb SV oLT ST suone)g Smidureg JYNT
X X X X M L8 .81 .06 N0 9F oLT L4 suonels Sunjdures JvIAg
X X X X M L8 B0 elb N £ LF oLT €T suonels Smidures JViAg
X X X X M 50 51 oL6 Noll 06 oLT [44 suonels Fundures JYINg
X X X X M ST T L6 N .12 .6F oLT 64 suonIS Sunpdureg JyAa
X X X X M ET LT olb N.6E 05 oLT 0T suonwg Fundureg JviNg
X X X X M 9T ST ol N .80 1§ oLT 61 suonels sundurs JYNg
X X X X M .00 .80 .16 N (€€ 1€ LT 81 suonels undures JYINA
X X X X MLt ST ol6 NSt TS oLT L1 suonels 3uidures JvINY
X X X X M6 T L6 N .00 .18 LT 91 suoniels Sundures JvNg
X X X X M E€ 8T L6 N .81 .1¢ L2 S1 sucnes sundues gving
X X X X M 9E 00 oL6 N TIPS LT $1 suoneys Sundwes JvINT
X X X X M S0 .90 oL6 N ST 48 oLT £l suones Sunydures TvNg
X X X X M .60 T0606 N8I 7€ oLT Zi suones Sujdweg gyg
X X X X M08 68 96 N .86 .68 oLT 11 suoneys Sunidures JviNg
X X X X A OF 80 L6 N 8¢ .£0 8T 0L suonerg Surjdures T
X X X X M 95 LS 96 N Z€ .50 8T 6 suone)s sujduweg JyNg
X X X X M T 9% 96 N .£€ .90 .87 8 suonelg Sudwres Jywg
X X X X M 5P TO L6 N «EF 90 .87 L suoneg Surjdureg SvNg
X X X X "ML QI oLE N LET S0 8T 9 suoneg Sunjdures Jvg
X X X X MOF 68 596 N .01 (L0 o8T S suoners Jundwes JYINg
X X X X M bF .50 L6 N .60 .80 o87 ¥ suolelg Suipdues JyNg
X X X X M E8 T0 L6 N .70 .60 .87 € suonels surdues JviNg
X X X X M LT 60 oLh N .80 .01 o827 4 suonelg Furdues Jviwg
X X X X M .98 K0 L6 N ¥§ .60 87 I suoteg Sunpdures JYING
JUITUSSISS Y JUIWITBURY
Ayendy o181 PELING JEHD
LY Iajrew 1esu ANa[ yInos
X X X M LTS 10 L6 N.OF .6t oLT gor£] | Jo pus reou sesueIy Uod 12 051XA JO IO
X X X X M 9€ 8¢ L6 N.FT L1 LT TSPEl 9f WD I8 Aeg uigeq
X X X X X M 9E .0€ L6 N .90 .91 oL 0SPEl +1 WD 1o Aeg ulgeg
X X X MS1L61 L6 N .St 8T oLT SPPEI PUEJST PIIg TeaU MAND] 18 JpRIA BUNSE]
Jayrew Aeg ugjeqg
X X X M GLE P L6 N S€ 91 oLT Prbel T8 MM JO UOHOISAUL 17 JIpE]A eunde
ABMISNED pUR|S] 3IpRd PUR M M1
X X X AP P] oL N .00 .9€ oLT EVPEL JO UORIISI SY) JO YINOS ApeA] Bunde]
JaquinN
S[eAdT pagul depy spny3uo] ape] Uy uondLass(] uoneso|
MO apiL s |eudoeg sipwerg | S{elRp | o1yiueg Aouady
8¢ LT ul s[eRpy ¢z SluRLIAN 2Unnoy [ [-Z
angly | amdy [g-zamdiy| amSiy |p-zomILg| ¢-zomSg | amdig | amdiyg

(AMmd.L £q parpddng sdeyy Surioyruoyy sorraysyy 1daoxy) 3In31y ydeg uo papnpuj suonedo| Sujdwes -1-v aqe L




M EE T olb N 6T .TF oLT g0t suonels Jwidwes VA

M 5P .TLelb NIl S¥7oLT q467 suonels Sunjdures JvINg

M LS LT olB N .28 ZF oLT §8T suonelg Sunjdureg JvNg

M IS T oL6 N &St b oLT qLT suotg Suljdwres JvINg

M FE TTelb N 6T 9% oLT 49T suoneng Fuipdures JvNg

M OF T olb N .OE L¥ oLT 957 suonelg Fundures JvNg

M 61 .81 oL6 N 6T S LT avT suoners Fundures JvING

M OE L0 ol N bt L¥ LT HET suouelg Swijdures JYINg

M 56 9T ol N .80 6F oL T a7z suonmg Fuijdures JYNg

M 06 . ZT L6 N . 1% 6F oLT 214 suonelg Swijdures JvNg

M LTE LT oLB N.¥5 .08 oLT q07 suones Sundures JYNT

M FT ST olb N V5 06 oLT g5l suoneys Fundues Jvwg

M 0T L0 oLE NEl .28 oLT 481 suoneyg Sundures JvNg

M PO LT L6 N £€.T6 oLT gLl suonelg Fundmes gvwg

M S0 T L6 N .80 .26 oLT g91 suoneyg Jupdureg JvNg

M ¥ 6T oL6 N .91 .26 oLT agl suone)s supdureg Jyg

M EF 00 L6 N O1 #§ oLT ar1 suoye)s Fwjdures JvnNg

M TE .90 L6 N ZF £S oL =04 suolyg Surpdures JviNg

M GEE T L6 N 0T .£6 LT gz1 suoneg Surjdures JvNg

M .50 .00 L6 N .LT .70 o87 gil suonels Furjdureg JvINg

Mo B0 L6 N.1¢.£0 .87 q901 suonels Fundues Jving

M EF 8BS 96 N Lt .50 87 a6 suotjes Sundues Svwg

M LEF 95 096 N oLE H0 08T g8 suonelg Surjdures JYINg

M L0 PO LS N L1 .90 -82 =14 suoners Buljdwes gvNg

Molf L0 olb N .01 .£0 o8C g9 suonels Surdures SyWg

M £0 .8€ 296 N .80 80 .87 gs suonels Surdwes FyWg

M GES 0 L6 N .85 90 .87 ¥ suonels Surdues Jvng

ML E0 oL6 N .65 .60 8T g€ suonelg Surjdues JyNg

M 5001 L6 N .ZT .80 8T q7 suoners Surdureg Sy

M ST 0 LS N I¥ .60 o8T g1 suones Sudures JYNT

X X X X M OT ST L6 N.IT .EFoLT 0€ suonels Sujduesg JyYNg

X X X X MO L6 N ot 2F oLT 67 suoiels Smydures JyNg

X X X X MOl 8T L6 N .IE.EF LT 37 suole)§ Sumydwes JvINg

X X X X M 6F L1 006 N 8T .5¥ oLT Lz suonels Sudures Sy

X X X X My 0T L6 N «EE 9F oLT 9z suonelg Sudweg JyNg

IdQUINN
§]2A87] pas ur depy apnysuo| apmye] Mg uonduosaq ueneso|
Mol opIL e |eUORg sivppwried ( S| | olpuag KouaSy
8¢ LT ur sfeRy §-T SuannN aunnoy (A4 1-Z
a8y | amdig |[9-zomBrg| amdig |p-zamBig| g-zomdig | amdiy amsgiyg

(AMdL 4q parfddng sdepy Suriopuoy saraysiy 1dadxq) aanSi yorq uo papnpu] swoyedo] Surdwes -V [qeL




M 60 LS 96 N..9T.L0 8T s suonels Suidures Ty
M 6T 90 L6 N «£1 .60 «8T ar suonelg Impdures Jymwg
M 120 L6 N .#0 .01 87 ag suorel§ Supdures JVINA
M 87 .01 oL6 NIt .60 -87 qaz suone)s Funjdwes JyVNg
M LTT FD olb N ..L¥ 60 o8T dl suonels Swdures Ivg
M KT .ploL6 N.81 .TF oLT 20€ suonelg sujdweg JyYNg
M 8T ZT ol N .ST £F LT 26T suong Sundures JYINg
M 06 LT ol N .ET ¥ oLT 082 suoners gundures JvNg
M .00 ST L6 N .EF .SF oLT LT suonelg Jundures JvNg
M .8 .07 oL6 N 68 £F oLT 5¢ suoneg Sundures gyWg
M EL LT o6 Noll 9F LT 5T suonerg Sundwes JviNG
MOE BT oL6 N .0t 8 LT T suones Sundues JYNg
M 6L L0 L6 N .L0 6F oLT o4 suonelg Swydures SvNg
MO1 L olb NIt 8% oLT jor44 suoyg Swdures SV
M OTTT L6 N 00 L¥ oLT 21T suonelg Swdureg Jvg
M E0 B1 oL6 N «ET 67 oLT 20T suone)g Sundures SYINg
M oFF ST L6 N oL 05 oLT 261 suonelg Bundung Jving
My 9046 N 8T .6 oLT D81 suolielg Suridures VNG
M ST 9T L6 N 6T T8 oLT LT suonels Surjdures JvINg
M L8 ETol6 N «8€ .15 oLT 291 suonels Surduwes JyjAg
M E0 8T ol6 N 8T .15 oLT 251 suonels Suijdures JyNT
M .05 .00 oL6 N 10 F§ ol 9.4 suone)s Suljduwes JyNT
M «10.90 L6 N LE TS LT DEL suonels Juirdures JyNg
M 1S 0oL N 9T 85 oLT Tl suonels Smpdurg JyNg
M BE .86 296 N .80 .00 -8T a1 suone)s Supdures JVING
M .9€ 80 oL6 N .FE £0 28T 201 suopel§ Suljdures JyNa
M 6T LS 96 NbE F0 87 J6 suore)s Sunjdures JvING
M .9E 56 96 N 0% 50 o8T 08 suoners dundures JYNg
M 10 .20 oL6 N .St .90 .82 JL suonerg uidures JYING
M 8P .60 .16 N .61 .50 8T D9 suonelg Suijdues JyNg
M OE 65 096 N .$T .90 8T % suones Sundures Sy
M LT S0 L6 N .20 .90 8T oF suoneys Fujdures w3
MELL TG L6 N 8T .60 <87 ol3 suoherg Swijdures JvNg
M 81 .60 oL6 N «T0 .01 82 T suone)s Surpdweg Jvmwg
MET S0 6L6 N .£¥ .60 8T ]| suone)g Juipdues JvAg
DquInN
S[2A27 pas dejy spmiduo] apnne] ag uonduasa uoneso|
MO[4 apIL, Iajen | erRlORg slaewered | S|BR | onyusg Aouagy
8¢ LC ur sfelepy ¢-C siualnN sunnoy T I~
a3ty | 2By | 9-z andig | amSig | p-z on3iyg g-zomdy | aundiy | amsiy

(@M dlL Aq parddng sdejy Surioyiuopy sartaysty 1daoxry) 31n3iq yoey uo papnpuj suonedor] Suydmeg *1-y Jqe




1 4

OEPET 10QIBH Jauuy
LOVEL 29 MW [duteyD nsuy;) sndio)
S[AUUBL) Uy
BIPAT 29 $584 SESURTY WA SRRy diyg
SIFEl J0 jo uonossian - Aeg nsuy) sndio)
OE8P1 3pIs}a3u] 1od e Avq SLL) Sndsoy)
loqreH uoyng
6L6¥1 1amar Jo ynow @ Aeg nsuy) sndio))
UOd%o0y] YINOS |SULTRYy ) ULy
TovEl BIPAT 3 01 JO UOLIASIAN] - KBg SESUBTY
90tE] Azg S3[RYD 18
M 9E FTol6 N E0.TF oLT ans suone)§ suijdwes JYNA
M LEOT LG N EE PP oL ast suonelg Jundwes JyNg
M SV 61 oL6 N oLl £ LT qast suonesg Funidures JyNT
M 20 91 L6 N T .5¥ oLT aiz suonelg Suldireg Jywd
M 50 0T oL6 N ET bF oLT aoz suonelg Juydures JvNg
M 91 .T1 L6 N 6E Lt oLT asz suonerg Supdures JyiNg
M LE LI oL N ¥ St olT arz suoumg Sutjdureg JvNg
M .60 60 oL6 N 10 (Lt oLZ asz suolteg Surdureg JviNg
M LIS £l L6 N .SE LY oLT azz suoumg Sundures JyNg
M .21 ET L6 N .SP Lt oLT aiz suoierg Surrdureg JyNg
M ST .81 L6 N T .08 oLT aot suoneys Jurdwes JyNg
M 8S ET L6 NED I8 LT ast suonelg Judures Sy
M ST L0 L6 N8P 15 oLT asi suoneg sujdwes JyvNg
M OT ¥l L6 N .01 .16 oLT ALl suonelg Sudures JyNg
M LT 1T L6 N 6§ 1§ oL asl suoneyg Surjdures JvINg
M TP 6T ol N .85 .05 oLT ast suouelg Jundures Jving
M 8T .00.L6 N T€ 7§ oLT arl suone)g Sundures JvAg
M 56 .50 oL6 N .£6 .£6 oLT acl suonelg Fuidureg JviNg
M .20 £ L6 N 8T .¥¢ oLT aci suoneys Fujdures JvNg
MBS 8BS 296 N L1 .00 82 arl suoneg Swjdues Jvwg
M 00 LD oL6 N 8¢ .20 o8 aol suouelg Surdures JvNg
M 9T 86 96 N .86 .£0 08T as suoneyg Supjdures JviNg
MoFT 96 <96 N 17 .50 o8 as suoneg Bundureg JyiNg
M ETE0 L6 N £ 90 08T ac suonels Sutpdureg JvNg
M LS L0 L6 N «$0 S0 o8 a suonesg Juipdures Jv¥ING
FETTIENG
$[9A97] pas ur dejy spnysuo| aprune| Mg uondunsa( voneso
MO 3pIL loes | euoeg sivjoweled | S[EIRN | oupuag Kouafy
8- L | WSERK | ¢z | swamnN | sunnoy rard -z
amdly | amdig | 9-zomBiy | amsig | p-zomdig| ¢z amdry | amSi] | amBig

(amdy £q porddng sdey] Surioyruopy sarraysty 1dasxy) 331 yaey uo papnpuy suoneso] Jundmeg -y Jge ]




9%6v1 [Ty 38 Avg ssuly
S0t ABE] SAIRID 1§
£20E1 S1 HS I8 1aary ol
GZOE1 66 AMH IO 183U JIoAISIY UoAUR)) AYOYD)
£84Z1 91 HS 18 3901 [aNBIA UES
086T1 66 W 18 1oAY B5005R)Y
LL6T1 CL S[1 ¥ Jaanj oud
8L671 65 S[1 12 19ATY seoany]
£L6T1 9T HS e 1oAY saoann
L96TI ure(] 18 S0y axe]
§96¢1 6EE HS T 19ATY Sadanp]
¥96T1 999 N ¥ 1Ay seoany
8671 AIOWPIYS JB3U JIALY Sesuery
8P6T1 LL S0 1 12ALY sesuery
Sr6T1 91 N I8 19ATy sesuery
L4741 LL Sr] Y& JoAY UOISSI
£r621 8.9 JAL 12 13ATY UOISSTA
WEIF0IJ SIIATY B VN
X M ST .ST L6 N .0t 971 LT ofjrus) |3p 0ABD 0) edtenUT 1 Ay UTRg
X M 00 L] o6 N O b¥ LT Spisa3u] eou Aeg nsuyy) sndio)
UOTO3sINU]
X M LT P olb N« #0 8E oLT MM % ABmaste)) ST 1e aIpejy eunde
X M L0 00 L6 N 58 65 oLT vodyooy Jo 1523 Aeq sesuery
SULIO}UOLA]
ANend 1B 109UV FAML
CTELOT NUPUET 10T @) ¥331) 000
Zrril SALJ UB3dQ @) Aeg 050
25 IeYDSI(T JuRld
el Jusues1 ] 38e9g 05O ansoddo Aeg 050
OFreEl BSE HS 9a1q pues] 2ped @) Aeg 050
870€1 98¢ HS 18 33317 050
6T0€1 £94 N4 18 ¥3017) 050
LTOET PPl N IR 33310 080
9Z0E1 _33pug UMOBUI0A B 050 1°d 0480
0IvET 10QSRY IuU]
6EVET 10QUIR]] J3UU]
TEPETL 10gIeH Jauuy
Idqumpy
5]9A%] pag ut dejy apmSuo| apmne Mg uondirosaq uonrao ]
MO[q apLL Eem | euooeg siopwered | s[RIy | oiyueg Kously
8T LT ur sferzjy Sy sjuanny [unnoy T 1-Z
amdiy | andig | 9-zamdig| amSiy |p-zomdig| g-zemdiyg amndyy | aunSig

(amdL £q parpddng sdepy Surropuoyy sorsaysyy 3dasxy) 3In31] yoey do papnpuy suonedo] Suydueg [-v djqe L




Lv

M pP 91 LL6

N.OE L1 o827

0056818

013y Y8 I9ArY UOISSIPY

M PV 9016

N.ZI .81 .82

0076818

o1dngay |N a1 ouedoy

SUONEENSIAUY £324N059Y JEAL TAAL

B}[3(] UOIURY - SAUS 7

PAYT 19)BA\ BIRQ - AL

(dew) Aeg ureq pue A2g 05Q) - 53115

BLNSI] - MdL

Arg] S30aNN] - SIS

uo)jue[doAyIyI] Avg SIANN - AL

Arg] UIJed ‘I9ATY $903NN DIPEIN
runge] 13ddn ‘nsuy) sndioy) - sans ¢

JpuogeIBd - AMdL

uoTIEpuno,
APl 21583g PUR QOY] - SIS €

UOHBpUNO ] PP

NeARY UOSULY - SIS 9

3Ipejy BUNTET - SIS T

Avg Uigeq - SIS ¢

nsuy) sndio) - sans €

Avg S3090N - SIS 7

ISINEN

7184

UOL)DaSIAU] [UUEY7) 18 11SLIY7) SN0,y

0£8t1

3PIS3[SU] 1104 1€ By SAEI0)

6L6Y1

Joqre uoy[n g 18 NSLYY) sndio))

LO¥E1

79 1y 18 sty sndio)

0Ll

Aed SR 18

(41143

Arg sesuery

Ajuo aurpy | - sAeg
ysipay ‘savonp ‘nsuy) sndie) ‘vorssiy
‘ouedo)) “sesuery InoySnosy $aUs o[

199104 g SuULIG)IUOjy
AEnd) Jnep sieg puag [eJsee) VN

870£1

987 HS I8 j221) 050

OFFEL

86¢ HS e Aeg 050

STrEl

19¢€ HS 1 Aeg ysypay

POVEL

¢¢ HS 1 Aeg ouedo)

SOPEL

881 Wy 18 Aeg pog

Mmofq
8-z
amdig

S|aaa]
2PiL
LT
am3ig

Iorem
uf SfER
9-z 3In31y

eLR0Rg
¢z
am8rg

SIUDLIINN
=7 In31]

sisjourered
aunnoy
£-7 em31yg

pas ul

s[ele
T

am31g

depwy
omuag

1-T
gy

apruo]

apmye]

ISQUINN
as
fouddy

pondunsa( uoneso

(AmdL Aq parddng sdegy Surioyuely saraaysiy 3deoxy) aunSiy yoey uo papnpouy suoneso dundmeg 1y J[qe],




X X X X M .TO00E S0 026 | N LEIO0L .80 o8Z | 1Z00-00X.L Aeg ouedo)
X X X X M FTO0E 9F o896 | NLOIOOE.TT .82 | 0Z00-00XL Aeg SOLER()) 15
X X X X M WS000E T0 L6 | N 06667 £0 03T | 6100-00XL Aeg sesuery
X X X X M BPTET FTol6 | NLSEST 95 69T | 9000-00X.L aIpey eunde|
X X X X M WLTETS 0 o6 | N.BSOST LS 9T | $000-00XL BIpEJ EUNE]
X X X A M OTEPT £T ol | NOGTLL 90 LT | +000-00X.L IpejA BURFET
X X X X M .BEOOY EToL6 | N BSOS ST LT | £000-00X.L aIpey ruUnge]
SUONEIS (00T [815E0) (AL
ARg] 05Q/3217) 05O PUNGIE SaNs §
ApN]S WASAS PAVYSINB AL
Aeg 050D 050 ID-NNV.L
Aeg sa0anp ‘enoQg
$R09NN] “I3AIY 203NN PUNCIE SIS ]
SUOISIIAI(] JATEAY P)E3a],
JO uanguy (en3o0100q 3D-NNVL
SAIpN)S AE3 X ALY
X M ST0 L6 N 690 87 Aeg ouedon)
X M ET0 L6 N .§T0 8T Aeg sesuery podxpoy
X M YP0.L6 N F08oLT Sesuery Hog
X M LTI olb N .£'6¥ LT Aeg nsuy sndio)y ‘ap1sefdu]
X M0l o6 N &FE LT 00IXa JO JInD “sotd [[BH qog
X M 06T oL6 N 91§ oLC ARg] S203NN] “TUIO] MNYM
X 6'€T L6 H'8F oLT Aeg nsuyp sndio) ‘wnuenby s1eg sexsy,
X 8'91 oL6 LTY oLT Aeg] nsuyn) sndio) “UOHBIG ANV JRARN
X Tl ol 0'8E LT Aeg nsuy) sndion) ‘[suurey Asyoeg
X 1'61 L6 6T oLT 2JpeIy BUNSET ‘pue|s| pug S
NOODL ML
X M .80 .80 .86 N .16 .61 LT 007178 SeLUnjle.] YN HISID Sow|O SO
X M 00 .20 086 N 0T 9 oLT 0oe1ITs 301 18 ¥92L) OpURILS] UBg
I
X M .90 .08 .06 N .OF .ZF oLT 78°0TST11Z8 nsuyy sndioyy 18 ¥2310) 080
X M98 S oLE N .L1 .70 -8T 0001178 STYIRIN YN JoARY S303nN
X M LT6 .91 .86 N .61 .L£ o8T 0008078 T2SIEAL I8 IDARY BSOOSE1Y
X M PP T 86 N .Fl 8¢ .82 00L5078 UAPILL WN ¥3a13 [enB1y ueg
X M Pl LEGLE N .95 91 8T 00,6818 2IOUIPIYS YN LAY SeSURTY
IaquinN
§[9A97] pas a1 depy apnyiduoy spnne] (N uondunss(y uoneso|
MO apLL Jarep | BURlORg sIapurre] | S[elep | ey Aoualy
8-C LT Ul s[eRy &C SiustnN unnoy T -z
am3dyy | om3yy | 9-zamBig| am3iy | p-gamdig| ¢-zomdy | Sy | amdiy

(amdl Aq parpddng sdejy] Suriopaopy soLaysiy 1daoxy) aanSiy Yo Wo papn[IU] STOREIO| sundueg ‘1-v 2[qe].




6V

Aeg
X X M .91 .85 .56 N.0T .£¥ 8T epIogeeiy SuLIcHUOR BLUNSIY]
yoeag
X X M LIS BE oP6 Noll 1162 ED[RLIES SULIONUOJA BLINSI
qinos
X X M .97 5T 56 N.bPl.£5 87 uodasig Fuuonuo eHSId
o
X X ML 8l .56 N LT 00 62 t_wﬂuoﬂ.._ SuLONUOIN BLISISSL
noAeg
X X M LS T0LE N 9T LT 6T uosuryaLg Sunonuop BLRISalIg
X X ARTARA Y] N «l§ £E 06T e Fe3[D BULIONBOW BLISISAL]
X X M 60 .90 56 NIl €067 331 1AL Fuuonuoly BLSILL]
EEETS)
X X M .85 .T0 L6 N 9T .LT 67 Aue) FuLIoTUOlN BURSA
SesueIy
X X M .08 30 L6 N .89 6% oLT nod FULONUCHY BLIISOL]
X X M LE 0T oLb N 97T 8% oLT Aeg 080 SULIONUO] BLINSIT]
J2A1g
X X M LT .EE L6 N OE 06 LT saenN 2uuouo PUNISA]
Arg
X X M SE .15 .96 N .9¥ .60 3T anbsay SuLIoNuOI BUMSIL
X X M 0E OF oL6 N 0§ .81 LT Aeg uigeq FULIOIUOTA] BLISISALL]
X X MY LE L6 N.S¥ .£5 LT | Aeg momar] SULIOJIUOTA BUSISA
OpRIO|D
X X M 0¥ LE L6 N .S¥ .£5 LT oAoury SuLioNuo BLINSIY]
BULIONEOY EL3)SAYS (AL
X X X X M 000708 LE oL6 | N.66667 .91 oLT | 9¥00-00XL feg migeq
X X X X M .686'6T Bl ol6 | NIIYOL.ZE oLT | $400-00XL IpE BUNGZE]
X X X X M LOOOE b1 ol6 | N .L66°6T OF oLT | #H00-00X L aIpely eunge
X X X X M BIOOE .TE LS [ N.6666T 91 oLT | E400-00XL feg uygeg
X X X X M 68667 61 L6 | N .686'6T LT oLT | THOO-00XL a1pRN eungey
X X X X M 000'0E L0 oL6 | NLT100E.2¥ oLT | LFOG-00XL Leg nsuy? sndio)
X X X X M FCOOE T ol6 | NLTIOOE L¥ oLT | OPO0-00XL Aeg nsuy) sndioy
X X X X M 0000 T 96 | N .¥86'67 .60 <87 | 6£00-00% L Keg symbsapy
X X X X M L8667 T L6 | N EO00E .67 oLT | £Z00-0OX.L Aeg sy sndio)
X X X X M TO00E 0T olb | N.H66'6T .9 oLT | TTOO-00XL Aegl nsuy) sndio)
IaquInpy
S[oAd] pagum | dep apmIBuoy sproye] N8 uondLnsa(] uoTIEdo |
MO[] apIL 1wem | eusoeg Siewesed | S[EIDWN | onuag Koualy
8T LT urspessiy €T SjudLINN unnoY T -
aundiy | s | 9-zemBry| smBrg [ p-zoundid| e-zomdg | amFig | andig

(amd1 £q pargddng sdeyy Suriopuopy saraystyy 3deaxy) aunSig Yo uo papnpuy swoneso| surdmeg 1-v 9[qe




M I0ED oLb

N ILT'0S oLT

q01

Honels suag ISWILN

M LTEST L6

N 6E1'TE LT

V¥ 01

uonEIg SIPUSE ISIALLI

M SYTBT oL6

N 58605 oLT

¥ ON

uonelg s1yyuag 1SN

M 696°ET L6

N .S68°08 oLT

qgON

u0nelS SIRUSL ISIALLN

M LLOTTT oL6

N CIE'6F oLT

JON

uonElS SMpuag ISLLN

M EELOT ol

N 09Tk oLT

dON

Uonel§ 2ufiusg ISIWILN

B Eal el Bl Edl Eudl Pt

M 080°60 oL6

N .EE8'LY oLT

dIN

uonzE)g dnpuSd ISLLA

(zuBeynoy (neg £q paddns
SUOLIBI0] MUS) SUOYBIS NMUIY [STALLN

(PesH 1) £ - 1917 A BULTIEJN

(PeRH 1) T - 1912 Aeg BULRly

(Aaraf 15 1014R] ) [N - Jorepp Avg BUITEI]

INOS SULLINSPULA, - ABMISTIED) APIULDY

YUON SUILINSPUIA, ~ ABM3STIED) Apaulay]

HSUYD) SNAI0D) T8 ANSIAIUN N $eXa]

(dsed sadoy) Sutpmspury, - yred sadoy

(300115 ysay) Sumspuly - Jred 310

{10008 13puea|() Suppnspuim - Jied 30

Yaeag Jled 3100

(15205 uRLLR]) Yorag 3209

(39318 yred) yoesg D0

(9ans EIsE0])
Aypioe,{ yinog - yoeag nsuyy sndion

(19205 1EMAG)
Hied SpISHNG - yorag nSUYD sndio)y

(1000 Aeidszingy) yorsg nsuyy) sndio?)

(1eeng uowry)
Aypae4 quoN - ysesg nsuyy sndion

JIBIH AIENO) SIXINN\BSLIY)) sndao))

UODEIN( UAMOWU[}

M .88 8¢ oF6

N .L8 .TF 6T

Aed sqqe

BULIONUCIN BlIasalyd

M LTEES oED

N .0§ St -6T

$SB4 dUIqeS

SFULIONUOIA BLIASITJ

M DL LS oF6

N.8T 5T 6T

noAeq
SISO

SuLIONUOR BLINSAIT]

Mmolg
8T
aan31yg

S[aA]
SpLL
LT
a3ty

I3em
u1 s[eRp
9-7 2n31 4

eldloeg
£z
amBLg

SIUBLINN
-7 20314

SIgpsuRIe
aunnoy
-z 2y

pag ut

Se1RA
ré

Ingij

depy
SRy

-2
213y

apmiSuor]

pnne|

Joquuny
s
KouaBy

uonduosa(q uonedo

(AMd.L Aq parjddag sdejy Surioyruoly saLraysiy 3d2ox7y) sunSi] goey uo papnpdu] suoyedo| sunjdmes -y 9[qe




[-v

X M IBTT L6 N .LTOS olT JoqigH Jeod - NSty sndion
X M 68°1T oL6 N.ET'1S oLT Arg saoonp - nsuyD sndiosy
X M BTV L6 N 870§ olT 9A00) IPISS[3U] - psI)) sndio)
X M 2P0 oL N .££08 olT PuR|s] 10qIBH - Aeq Sesuery
X M .89°000L6 N T5'80 o882 350y ouedoy) - Aeg ouedon
X M LO'LS 296 N 6T €0 o§T Jo0y BuoT] - Ag sesumIy
X M 01705 96 N 8201 .87 Jooy saIAy - Aeg aymbsapy
13004 ynep PPssngy
M IERE 0EL6 | NLDT0.TS LT or uonels JMell dmdl
M 8885 1€ 0L6 N 9100 .£€ oLT 6 Hogels MeLL JMdL |
M OETOTCol6 | NIV TS LT 3 uonmg MBIl OMdL
M SEVD 6T L6 | N.FT9 .05 oLT L uoneIs Mei] amdl
M BEED.TE L6 | NLSTTH IS LT 11 UoumS (Meil MdL
M LFPUETLL0E L6 N 8LTF .08 oLT g UONEIS [MBIL OMdL
M O0LT ZEol6 | N.BE6].ISLT 4 UOLELS (MBI AMdL
M LOEC FECLS | N O68E 1S oLT £ Honels MBLL JmdL
M FEEE L oLB N THLS (1€ 6LT T UonENS MeL] dMmd)
MTEEY LE ol | N.BSPY ESoLT 1 UOUEIS MBLL dMdL
JMBI ] AJBIIST 1A S2390N (IALdL
X M VILVE oL6 N 959°ZS LT a9 uouBls upuag ISWLN
X M BETVE ol N 09LT5 oLT G uole1g Jluag ISNLA
X M TSESE oL N .ETP'ES oLT agd UOIR)S OTpUeg ISINLA
X M DSTIE ol N LT6ES oLT JEd UOHEYS oiquag [SIWLN
X M ZLOYE oL6 N .ZI§PE oLT g9 uoRElS SNfusg ISINLN
X M .ET09E oL6 N SEEHS oLT v o uogelS AMPUIE ISWL
X M 08Y'0T oL6 N .8FF'6T LT ST INT uotie)g onpuag [SINLN
X M EVSET ol6 N 76607 oLT 681 W1 uonelg S1Iuad ISILN
X M F19ST oL6 N 81991 oLT 9 W1 uoneIg O1yIUag SILLN
X M SBOEE L6 NEER'ET oLl FCWT UOUEIG dMusd ISIALLN
X M 6BEE] o6 N F68'6F oLT 201 UOTIELS JIpuag ISILLN
Jequunpy
S[2A2T psgu | dep apmyIduoT apne Mg uondunsaq uonesoy
MO[ apiL istepm | euLl0Bg sIsjowered | spisly | orquusg Kouady
8-z LT U sfey §-T SiwathuN [unnoy T I-Z
andtd | amsdyy |9-zunBid| amByy |p-zomSi| ¢-zomdig am3ig | amfig

(@M dL 4q pargddng sdejy Suriojuopy saLoysty 1daox7) 3anS1yg ysey uo papnpuj suoyedory Suipdmeg ‘1-y a[qe].




{ap1s yinos)
1 AR ARAN ¥ vl Flv |t 4 1ZHE1 Aemasne) e o8pug (1 S 1 Arg sa0aenp
1| ¥ ARARAN: ¥ | rlvle ¥ TIHET PeoYy 33pHppoq o s & Azg nsuyy) sndio)
o84
1] v ARAEANR: ¥ ¥ iv vl ¥l r ¥ 0IFEl WD dys nsin) sndio resu deg nsuy) sndio)
T+ I ARAEAN: ¥ vl ¥ vl v | ¥ ¥ SOEpl uiod Je0urRyg resu Aeq nsuyD sndio)
Tt A EREZE: 2 K [ EREK ¥ LOPEL T9# D 18 Aeg usuy) sndio)
w1 I AEAKAK: + v |t KR ¥ £8Lb1 3pisAzg JO 1582 (MWL | AEY GuUedo))
SNOH
4 Tz tlrlr] ¥ 4 vt flr|v ¥ T6¥91 31T JO 15am [PUURYD) Y BIpAT] U ABg SESTRIY
[putrEy)) Uy BIPAT pue
T vlr | v 14 1l IR ARAN; 4 TovEl [BUED [E35800BIU] JO UONOSSIN] Avg] SESURIY
ritv | ¥ | ¥ 4 v ¥ r v | ¢ ¥ 00vEl £1 ISR A MOI JO qinos Leg symbsajy
a[nasBury
14 ARANAR: ¥ | ¥ Flr e 4 £E0€1 1e 23pug ssedAq £/80) 1 2010 opuRUIa] e
rlzlve ylvlv|v ¥ | ¥ riv|v ¥ ¥60€1 11035117 JO IS 768 W T8 %0817 B[uonad
J2a17) SeUny, YU 22USnjjuod
4 AREREAR: ¥ v | ¥ rlr | ¥ 0601 ay) Jo ureansdn uny 7'1 Ysa1) eljtuonag
clzlvlvfiv] v ¥ v | v vl v | ¢ 4 09671 urseq SUILN) B[OIA JO YHON [EPL] IDATY $9930N]
JuLiojuoly Anrend) 1y 3983NS DIUNL
QUM uondLSa( UONE0]
ol = m wlg| o e el ol e 2|l glw| g ; :
m 2 ] ) m = m glg| & m g 21| & m T 3| 8.8 | susfously
g g =3 E|EIE|~SIBE|E]E B Sf&d|m| & S8
=B w @ 2] w = - (=] m o ..M. m m .Il.u =1
" ® 55|z gla|lZ| & Ed S8 | g
o | == el ,.AH = =. ..M
= 2| & gl2ls 3 <
5 5|5 a | &
m v

uonedo 3uiidwmes yoeq 1€ (1va4 1ad) Sunidmeg jo L>usnbaa A PUE s1a)omesed ‘7-V JqeL




eV

1 1 HEEEEN RN RE N g suonelg sundues JviNg
1 1 R TR S suolie)s Suldures Jvna
i ! RN Tl fofelolafa ¥ suonms Suijdwes JvINg
! [ TN BN R 3 suoneyg surdures JIvIN3
[ [ HNEEEE NN 7 suonerg surdures JvNg
[ [ HEEE Tyt [ ] suoierg Suljdures gyiNg
JUAUSSISS Y
Judmadeuey ANend) 1EA 3ELINS JA9D
£-9 1vrew resu Anay
vl v | v | ¥ v | v rlr| v 14 89¥E1 IN0g JO pUS Je3U SESURIY U0 18 0XI] JO JN5)
] AKX KAE ¥ vyl v [ AEAE:; ¥ TPEL 9€ WD 18 Avg uireqg
A A EAKANE; ¥ v | v I HERNE; ¥ OSPEL ¥1 WD 18 Aeg wireg
HAEANEEEAE ¥ B [AERK: ¥ SHPEl PURIS] Pilg Teau s WMD) J8 Ipe]y eunde]
JajIewl Aeg
rlr | v | ¥ 4 vl v rl v | v 4 fadal! uged 12 M0l JO UONOasalUL 18 A1pelA punde
ABMISTIED PUB[S] 2IPEJ PUE MM
Tl lr |l vl v ]| ¥ ¥ vl ¥ F it ]|y ¥ £rrel JO UONISINUI A1)} JO YINOS 31pejy BunSe
urseq
1] 2 AR AR AN 4 v | ¥ ARAN ¥ 6EPEL Burng Blo1A Ur J0qIeY Jouul nsiyy) sndiop)
7HNem 28pL1g MEIP ‘PAIg
ul saegie 1z rlv ]| v |y 4 | ¥ L 4 (4549 UCHEIARN Jeau JogIREf Jauu] usuyy) sndio)
uiseq
1]z A RARAN; ¥ F v rivy | v ¥ 0ErEl Sutwn A19Ay uf 20q5eH seuu nsiy) sndien)
ERAERE: ¥ ¥l v AEREK: ¥ LRTEL oY usmolg uuo)
7| ¢ rlrv | v |y 4 | v yiv| ¥ t 108%1 §sed SESURKY 18 MMO] AP 18 Aeg qsypay
] /ANSS)} Ysiy K HIERKIEK: ¥ v | ¢ riv]y ¥ STHEI 10 SAYA T Aeg S300nN
surIamod peay1aao
i AR ANAN 4 ¥l r|l vy ¥ TIPEL 1583 12 31045 PNOS WY Ij1w 34 Aeg $200nK]
Iaquiny uonduosa uoneso
g7 5] 3] o =3 [42] M
2 gl g FIEIEIS|EIRIS(Z| & |E|19|2|5|®|8|2|5| s bouedy
= = = o iy =5 ] ) = ] p=3
5 gl 5 IR IEIE AR SR RN = |&|E||8 Al
£ e 5| 5 alae || & 2 S1E2| &
e} =1 = wl ey = anu.. _— M =1 [
: AEEHEE 3 & |5
5 2|2 gl2]= 5
& = IR =| &
m o

uonedo] suldwes youy 3e (1eaf 1ad) Sundureg jo L>uanbai g pue sIymeie] ‘7-V Aqe]




vi-v

1 i 1111 tfrfrJr]JriT €01 SUOTIR)S Sunduies gyNa
1 1 HEEERN RN g6 SUoIRIS SuIjdweg JvINT
I 1 1o [1] Ll el ds suouRS ufjdues JViNg
1 I RN Lol i1] gL suonmg surjdures IvINg
1 I R Lt rTrT 111 g9 suolrelg sundures Jya
[ 1 RN tlrl el g5 suonelg Suidwes JviNg
I I RN tjorfrfrliJi]1 gy suone)S Bundures JyNa
1 1 tlt ] 1] 1 ittt Tt [1l1t1 e SUoTIE)S Sundures JyNa
I 1 T 1 11 RN R ae suolyelS SudUES JYINA
i i Il 1] Tttt gl SUoIR)S Suljdureg JviNg
i i RN Ll i1 0€ suone§ Bundures TvNT
[ i RN L1t [T 67 SUONE)S BUIAUIES JVINT
i i RN tlr i1 14 suoiierg sudues JvNg
I I NEEERNE L{rforiorlofi] 1z suoums Jufjdwes JYNg
i i BEEEENE AN 97 suolelg sSurjdures Jving
i I L{r11]1 Ll ¥4 suoueys sutrdweg JviNg
i I R EEE Lttt ¥T suoyelg surdureg JYNg
1 I IR Lt o111 £T suoiels Surdure JvNg
I i r{t1{1 [ Lt ]t 1 71 4 suoielg Surdureg JvNg
I i RN rlrl i 1Z Suoielg Buridureg JvViNg
I I T{j1 111 tlrlt vl 02 suonelg Fuldwes JviNd
i I L1 1]1 tfrfrlriorfifr 61 suoneys sudures JyWa
I I R E N e 31 suonelg suidures JyNg
i | HEEEEN e Ll suolelg Suljdures JvNg
i ] rjJrlhi1 NN 91 SUOTIELS BUI[dUES VNG
| [ IR tlitft 11 ({1 gl suonmls sundures JvyWa
[ 1 TP 1T} L1l ¥l suonelg Suidures Jy g
I 1 AR AN £1 suonelg Surdureg Jyg
] I R RN E 71 SUOIIE]S Bul[dWES JvINT
] I RN Tj1r oo 11 suonels sulfdumes JYNE
i I R tir b1l 01 sGoile]s sul[diwes JYING
I I RN tljrlrfr]jofi] 6 suonels dudurs JvINT
I I RN Lol ) suonels suljdures JyNT
I | RN RN L suoyels Sudures Sy
o - o | o TGN uondIINs3( UoNEI0
= W =l g Aousdy

BLRRY

JHPUIE aunnoy

WSUIPAS Ul S[BIDJA

197 M, UL S[EION

(U ¢7) 0a

sp1jos papuadsng

SPIOS PaAjossI(]

& [[£ydotoqy)

SJUALNNN
ULIOJTOD [B23Y
Anuires
ANADONPUD))
dwa] ny

dua [ 1918,

140298

yadag]

uoneso] Sufjdweg yaey ye (awas Jad) Supduseg yo L>usnbaag pue si3jomear ‘7-y AqEL




Si-v

BldDRY

I i Tl 11T NN ¥l SuUONelg Suljdures JyVINA
1 I T1]1]1 Tl bt Tt DE1 suonelS SuNduEs JyiNa
I [ Tl i)t LTl friruoga o1 suonelg Juljdures JvNg
1 i rl1T11 Trt il DIl Suone)S Suljdureg JYINg
I [ L1 [1]1 Tttt 201 suone)g smpdwes JyNg
1 1 L]t Lttt ]l 06 SuoITElg suijdures JVINE
1 1 tl1T1 ] Ll ]orlor] D% SUONELS Buljdureg JyINg
1 ] T {111 Tt [T {11111 JL SUOTIBIS SuldurRs JyINg
] 1 111 ] Lt ]t Ji]ofur]t 09 suonelg ujdures JvVINg
1 1 117111 RN o5 suogelg sundures JviNd
1 1 HEREEE RN oF suonelg suijdures JvINd
1 1 1T[1 1] tltfr o111 o€ suonels Sundureg JviNa
1 i T 1111 T i (Tt t1l1 oz suoness Suljdes Jving
1 1 TR Ll o] suonels ujidures JvINg
1 I TR Lttt €205 suonelg sundures JvNA
] ] RN Tty g6z suonelg Sundures IviNg
1 [ T 111 LT it {11 g8z suopels suljdues JyNe
1 ] T[] 11 LTt 11 9Lt suonms sundues JviNg
1 ] T [ 1 |1 HF R q9z suopers Jundues JyNg
[ 1 L[] tlofrforlrlT €52 suolelg sujdires JvNg
I i Pl e et Lol arT suoye)s Suljdures Jy g
1 ] HERERE TJvlr i1 [1}1 HET suonmg sudaes JvNg
i 1 tlel Tttt g7z suoneig Suidures TvNT
I I RN Ll el 111 dIT suopelg Suldureg JvNg
1 I R HETFEEE R 907 suone)s Sundures Jyina
[ 1 RN tlr ittt g61 SuouR)g Supdures JviNg
[ [ HNEEEE Lot i1 |81 suonwg Supdures Jvina
[ i r{tl1l1 Ll it gLl suoe)s Sunjduies Jywa
[ [ t 111 L{r ]ttt 91 suouR)§ Surjdures JvNg
i I L{it]1]1 tlelt il ge1 suonRg Bulldwes dvINg
I i HEE R Ll gr1 suonmg Surdures JviNg
i I tjpir]rtlt Lol it gel suonelg sudures JyINg
| 1 N Lol gzl suonR1g Suidurs JyNI
I I L1111 tlrlbrlr 1]t gq11 suonels suldures JyINg

JoqUINN ﬂomuQEOmoQ nO_HmooA

% % M W ,m m m ,W mg AHudy
B £ =) = S| &
= g =
]

DU 2UNNOY

JU2WIPSS Ul S8

INBA U1 S[RIBIA

(v ¥z} 00

sprjos papuadsng

SPIJOS PaA]0SSi(]

@ [[Aydo1ofyy

SIUANNN
ULI0JI{0D [823y
ANAnanpuo))

duwro g 1038 M0

uonesoy 3utjdweg yoey ¢ (1834 aod) Suidureg yo Louanbau g pue sidjPwelIed ‘7-V IqelL




91V

i i tlr ]t Ll JeTi i1 1 asi suonelg suiidures JyNg
I I rlrftir]a Tl el ji] aLl suoners sutjdures Iy
I i t11 1T il asi suonElg Bufdures JvNg
[ I L1 1] Ll it Jofir]a dst suonelg surjdures JyNg
I | RN RN arl suone)s Jundures JviNg
i [ EBEEEEE Lttt dcl suolmg sundures JviNg
i I t{t1 (1] Ll vt 1 i1t azl suonelg surdureg JviNg
i [ tl1 1] Lttt art suonelg sSurjdureg JyiNg
i I NN tltl i1 ot suoyers Sufjdureg gy N
I I BN NN as suotielg Suiidures JyNg
I 1 BN i1l ag suoyiels Surdues JyINg
I 1 N E tlrftlrtT T aLl suonglg Sundures gvNg
I I RN Ll Tt 111 a9 suoyelg surdures Jywa
I i Tl jifa L{it iyl as suonelg Furdurs JyINg
1 I AR ERE Ty 11t |1 ]1]1 ar SUOIE]S BuldWIES VN
I 1 Tftrj1]1 rfrlrbtr i1 ag suonels sufdwes yyg
I 1 R titlrloltlr]u az suonelg surdurs JyNg
I I Tl Ll el al suonelg suridures Sy
I [ RN tlorlr 1] 08 suonelg sudures JyINT
1 1 TLo]1 |1 Tt [T [1]1 26T suopers suldiies gyna
1 [ (1111 Tt (1111 8T suopels Suldies gvNa
I 1 11711 HEE RN LT suonels Surdures JvNg
I 1 HEREREN Lttt 29T suonels Surdures Jvng
[ I T 1 [1[1 NN E 67 suoneig Suldues JyiNg
1 I T 111 T T[Tt [1[1 T suoneyg Surlduies JvING
l I R Llrvbr oyl ofT suonerg Zutdures JyAg
i [ L1 1|1 Tt {11111 0t SUONEIS BUITWES TN
I 1 tlr 1] Lyt o]l ao7t1 DT suonels suldwes JyiNg
1 I N AR EEN 202 suoneys SuLfdwes JviNg
i [ rlr 1 RN 261 suonelg Suidures Sy
1 1 t{ 111 thelrlTrlr 11 D381 suonelg suljdureg Jya
! 1 tlr 1] Lty ol L1 suonelg Buijdureg JvNg
I I 11 NN 291 suopelS suljdwes JYNG
1 l Ll TR D51 SUONEIS BullduRS JvING

FEGTITHIN UOTILIASS(] UONEICT]

% W & m A Aousdy
5] =

B0y

JMIuU3Y 2UnNNGY

JUSWIPAS Ul S[EIN

I91E M UL S]B13JA]

(I ¥2) oa

spijos papuadsng

SPI{OS PAAJOSSI(]

® [IAydolo[y)

SJUSHIINN
ULIOJI|0D [B22,]
Anugleg
Aananpuo)
dura] 1y

duta ], 1318 40

12095

pdag

uone>o] urjdwes yoey je (1ea4 1od) Sundueg jo L>uanbauy pue sio)PWeIey "7-V 9|qel




L1~V

¥ BIERERE AEAEFEEIRAKAE orbel §S€ HS 2ALK(T pue(s} S1ped @) Aeg 05O
v HAEKAERE AEIEFEERARAERE; $T0E1 98T HS 18 %31 050
¥ AEKINERE rlrlelv]lv]r[r 6Z0E1 £9. A 18 ¥9310 050
t [ HAERKEE: AEAREEERAEIRERE; LTOET FrPT N 18 4991 050
¥ MEEKEE v v | v | v | ¥ ]| ¥ | ¥ 970%1 28p1Ig uMoPIo A @ 050 [2( OAED
¥ BERERK rlrlele]v]e]r OIPEl logrey Jouu]
B HERERE: rlrlvl vyl vl s ]¢ 6EVEI 104RH JoUU]
¥ BERERE: rlr vl vl el v+ Teptl 104IEY Jatu]
B [ HERERE: A EARFARAEAEAE OEpEl 10q1eH 19UU]
9 IREREKRE FHEREREAERERE LOVEL T9 I [2uwrey)) NSy sndio)
S[auteyD)
Uy RIPAT 39 S5BJ SESURTY (IIm [JULRYD)
9 9l sl 9|9 9199l o]l9]9gise 1843 diyg 90 o uonoasaau - Aeg nsuyy) sndio)
9 EHIERERE AEEEREREAEAE) QESTI ap1siaduy Wod e Aeg nsuy) sndioy
0q1eH
9 51999 51919[919f[9]9 6L6FI uoin T3 Jo Yot @) Aeg nstuy) sndio)
Hodxo0y YInos |auLey)
9 9151969 91919]5{9]9]s TOPEL UWY BIPAT 2 DO] JO UONDISIN] - Avg sesuery
9 CHIERERE S ERENERERERE SOFEL Argl SALlEUD 1§
[ [ tl1 11 tjpr vl r]e]r aos suones SuHdWes JvING
I i L1111 Ll ol Tyl ast suoneyg Surdures JyNg
1 1 L1t Lo e[ 11T st suonjelg surdurs JyNg
I I L] ]1 Lo 1T aLt suonelg Surdureg JyWa
1 1 Tl 111 Ll br o1 ase suonelg surdureg J¥INg
1 I RN tlrjr it ase suonelg Suridures JvINg
1 1 tlr ] NN are suone1g Sundures JvNg
1 1 L1t tfrjprlrlr]u]t ase suonels Sundures JviNg
[ i HEREEE T 1711 at suonEg Suidures JyiNg
i 1 L1 11 tlrr [T aiz suonerg sut(dues JyINg
1 1 T[] Tl 11 aot suonelg Sudureg JyINg
I [ T 111 T{ i1l 1]1 |1 asl m_.onsw urjdures JviNa
w = N Jaquinn uonduIISa(T UoNEd0T
% W mu .n.uh_ W W m m W m M M E m W % v m a ;«uﬂ ang fouady
3 g =3 S - R - - - = 2 eliae|=ig | =
= 3 cle|R(E1s1E|8 g |S|E|2]|x =
£ a2 & -
z szl S|&|2lE]° = 1™ |8
m % M Bl m = 2 .m =
= = = Sl =] = w
5 g8 I
m o

uonedo] suridwes yoey e (1834 13d) Suidweg jo Louanbaag pue sisjowereq ‘7-v IqeL




8-V

¥ ¥ vitv | vt AEAEEENEAEAE:; 9561 1134351y 16 Aeg SAUAY
t t [EEEERK tly [ v{t]|vtr]y 90rE1 Aeg sapRYD 18
[ t HAEAERE AEAREE AR E £T0ET 91 HS I8 1oAY 01
4 AR EEAN ARARERAEARAR; 0Z0€1 66 AMH P[0 Jedll J10A1953)] U0AURD) 30U
v I3 [BIERERE AFEEEEFEEATAE £3671 91 HS e ¥831) [PnSIN ves
v ¥ A IERENE AEARAEFAFATIE 08621 66 N 1 13a1y BSOOSEIY
b ¥ I N AR ARFEKAEARAR; LL6T1 TL S0 3 19A1y] oug
¥ ¥ [BERERE AEAEEEFAFAYIER 8L671 6§ SN 18 J3AlY 003NN
v ¥ IR ERE AR EIREE £L6T1 G1 HS T2 J2A1Y $309nN
¥ rivielt rl vyl il riv]| ¢ 196¢1 urey e sndioy) sye
¥ 3 EEEEER] AEAEEEAERTAE; £9671 6SE HE 18 I9ATY $200NN
¥ [3 B IERENE vl | v v v [F #9621 999 N T2 J9ALY S3930N
t ¥ [ [ EIEEENE AEAEENAEANAR) 75671 IOUIPINS JEU IALY SESUETY
¥ t IRERERE AEAREEEAEAEED 2621 L1 () 38 ALY SeSURIY
¥ I3 IR E [ ARARANKEAEFANRAN; SHeT1 O€1 JNJ 16 I9ATY SESUETY
¥ t t I KA R HAEARFAFAEENAR] Fr621 LL SN 18 J9ATY UOISSI
[ ¥ INEAERE vl vt rlv¥ £P6T1 $L9T N4 I8 JoATy UOISSII
WB.IS04] SIATY ULID VN
HH | ¥H ¥H | ¥H | ¥H O[[MID [3p 048] 0] MUENUF ¢ Aeg uiged
¥H [ ¥H ¥H [ 49H | ¥R apisau] Jeau eg nsuyy sndio)
UOIIasINU]
¥H | ¥H MH | ¥H | ¥H MAMDI P ABMISTRD MA[ 12 21pEjN PUnSe]
WdH [ 9H ¥H [ ¥H | dH vodyooy Jo ises feg sesuery
SuLIONUOR AU[BNT) 13)EAL JUAIGWY FOALL
¥ [ BIERERE rlr | vivlrirly T1L91 NYPYRT I0M[F & A1) 030
[ I BREERE AEAEFAEAEREER; ThrEl ALK UB3D() 1) Aeg 050
s8meyasiy
4 rlriviy ARARSREARAREAR 1223 Weld Jusuneal] adeag 0sO yseddgy Aeg oso
- w Jaquinn uondussa( uonedsa]
2 gl Z 2| 5|88\ £]|F18]¢8 g |E|G |2 E|R|8]| €5 s oumsy
8 g = TIE|IEIn1818]el: = 2le| =8 & &5
= a 2lal 2123515l 8 g Tlg|B|= a
@ ARAAE AR SE S ARRE
8 gl "ialgl= g g =
= el g 2l =]= g
g 2|8 g &
m [72]

uopedo] undureg yoey je (1834 1ad) Sundweg yo Lousnbasg pue sispeurerey *7-v Iqe




61~V

S31R1GIUIAL]
Mg/ ¥ ¥ t nofeg] uosury - SONS §
SAIRIQIUIAL]
Nyagsy 14 L4 4 JIpe Bunge] - s9NS ¢
SS]BIQIUIAU]
npuag/y ¥ v ¥ Aeg uyeq - so)s 7
SABIQIUIAU]
g/ ¥ 14 L nsuyy sndiog - sans £
SSIEIQAUIAU]
UG/ ¥ v ¥ AR S3OMN] - $3US T
IS
|24 YT} vT | PT | ¥T FCL VT | P2 | PT | T | $T | T 6IFEL UOIOFSISIU] [JUURYD) 1B NSy shdioy)
v vT | ¥T | vT | 4T vZ vz | v | vT | b2 ] b2 | tT g8l 3p1s3[3u] Wod 18 sty sndio)
L4 PTE YT L YT | PT YT PT | VT VT | T | VT | T 6L6%1 30GIeH uoln,{ 18 NSLY) sndiod
T YT | VT } VT [ PT YOy VT | ¥T | ¥T | PT | $T | T LOvEl 79 I 18 UsHYD sndio)
124 PC | T | #T [ $T YLV | vT | $T | T | $T | #T 90%£1 Aeg soRyD 1S
44 PT [ ¥ | ¥T | P2 Felve | v2 | #T | #T | #T | #T [0 43! Arg sesuery
Auo
w1 - seg Ysypay ‘se09nN ‘nsuys sndion
1 [ Ll rta Tl rjrjuorjnfu “woissIA ‘otredoy ‘sesuesy JnoySnony ssus 07
13[oag Sun0)uopy
Anpend) e sdeq puag [BISE0D) VHN
¥ ¥ Fivir | ¥ I SRR ARNRAR AN 870¢1 987 HS 3y 050
14 14 14 14 ¥ ¥ riv]| ¥ ¥ 14 4 ¥ 0rbel 26€ HS 12 Avg 050
4 ¥ il ¥ riv|itvly|v[FP] T 9erEl 19€ HS 18 Aeg ysypayg
b 14 Firirt s I ARARERERARANR FOFEL $f HS 1 Avg ouedo)
¥ b FlP PP I ARARNEAEARAN; SOPET 881 Wi e Aeg Lo
w o o Jaquunp] uondunss( Uoles0|
. g5l & sle|Rls|Sl2ie] = |Z|e|&)|® 2|5
® o 5|15 =] & & = m. = 22| 2
w S1&|=|= =4 17|35
g 121~ &1 = = .m. b=
5 =Y S|z E
= 218 =l
=8

uoyedo] durdmeg yory e (1834 19d) 3unidueg jo L>uanbaiy pue siowese] *7-v IqeL




0TV

seynuIl
9 A1aa2 - BlR(]
IRIANS[9A3] SPLL

Aeg nsuy sndio) ‘puueyy) A1ayseg

sanuIu
g A19A3 -~ BIR(]
1BANS[9AS] 3PLL

JIpejA Bunge- ‘pues] pug 'S

NOODL 9am.L

00+TIT8

SeLumyIe YN YD SoW[( S0

0061128

301 78 J331) OpURUIs] UEg

178°0T51128

GSUYY) snd1osy 18 3231 050

0001128

SIREIA] YN J2ATy] $20anN

000808

NISHIM 18 JOATY ESOISETY

00.90T8

UIPILL YN ¥921D) [PNSI ues

00L6818

SI0WPIYS YN, 19ATY SeSUery

0056818

01BNy 1 J9ATY UOISSI

[a][a]ja] [a]{s]/a]jalia] |a]

0026818

0I3NJSY UN 19310 ouedo,

SuOBINSIAUE SIIN0SYY JAEA TAAL

[2A3] J29EA

EJ[3( UOOUTY - SIS 7

12137 439 AL BIEQ - AAdL

Z1

Zl

4!

4!

4!

(deur} Aeg wgeq pue Aeg 050 - SIS ¢

BLI93511d - Ad.L

ysy ‘uopjue|d

Arg 53000 - SANS §

uoPuE[dOAIYI] ARg 530NN - M

d$H

dH

AH

HH

HH

Arg] UlIEF ‘1A $09NN
“2.pejy eunde saddn ‘nsuy) sndiod - s3s ¢

IpuUogEIE( - MdL

s[eatwayy)
SNOLR A

Ju3Ad
ures yoes

UOTEPUNO SHIIPILA 31SS3G PUE GOY - SAUS €

UONEPUNO JIPP

hi=1liTq)

ELI210tYg

ANYNdY SUNNOY

Mo

JUSUIIPIS N S|RIB

LDIRM UL STRIOIA

(4 ¥z2) 0a

sp1jos papuadsng

SP1|0S PIAJOSSICE

e J|Aydotopy)

SN

ULIOJ{ 0D [205,]

Anuifes

ANAIINpUO))

dwia] ny

dwa], 1eM

Bd

od

149905

ydaqg

Jaqunp
oG Aousfy

uondiIIsa(] UoTIEIO]

uoneso] surduseg yoey je (1eak 1od) Sundwreg jo A>uanbauy pue siopwwIEg ‘7T-V Iqe],



12V

spag
\BUNERJCIoRIY
UOLNON
PUR $HBIGIUIIAU] BUNEJULOIDR] Aeg saoanN
[punesidg,/7 ] onpuag/7| crjafeejajzijagea *ES(] S309NN “JSATY S303NN PUNOIE SIS ]
SUOISAAN(] JEA
pa3eaa] Jo uanguy [endoj0aq DD-NINVL
SIPMS JBIX 200
sanuIw
9 K19A3 - BYR(]
19JANS[9AS] BP1L Aegj ouedo)
sanuIw
9 A19A3 - BiR(]
12JANS[RA3] BP1L Aeg sesuery ‘podyooy
sanuI
g A204A3 - BiR(]
BIANSIA] 3p11 Sesuely Logd
samnui
9 A19A2 - BIR(]
I13NIS[3A[ 3P1], Aeg nspy) srdiop “apisegBuy
saInuIw
9 A19A3 - BIR(
BNSI2A9] 2p1L XN JO JIND W31 [[BH q0d
Sapnui
9 £19A2 - BlR(]
13ANS|2AR] 2pIL Arg] $999NN “NNOd UM
saynuy
9 A19A3 - BIRQg
1BANSIFA] IPIL Aeq nsuyD sndio) ‘mnLRnbY NeIS sEXa]
sonuw
9 A1343 - BlBQQ
1JANS|2A3] 3pLY, fed nsuyy) sndio) ‘uonelg Jry jeaeN
= s w o w Isquunp uondIIsa(g UoueI]
% mo-m mH OIMMMmem WWMWMHNMMB&?E@
g 5 E TleleEla]|BlElg)d IR E =5
=3 =3 mlea |18l =|3]l¢c o s{a|™ = | &
= o =|l=t®=l2|3|=|= g [9l8|l2|=
w =lelg|le| &St @ = |<| g
g AR MAEBE g EIRE
& £1s glal= 3
5 m g o

uoned0] undweg goey e (1834 1ad) Sunidmeg jo L>usnbaig pue s1aweieg *7-V dqe],



v

suoneg
000 [Bl1se0D 1 1 1 111 Ll rlt]u ot ivooooxL Aeg nsuy) sndion
SuoHe)g
G00T [B15R0D) 1 I 1 1|1 Ll E]l 1] 1§ opoo-00xL Aeg nsuy) sndio)
suonelg
0007 [P15R0D 1 I 1 1{1 Ll bt ] 1§ s£o000xL Azg aynbsapy
suonels
0007 [21580D 1 1 | 1] 1 Il EjT1 )1 ] 1} fzo0-o0xL Aeg psuyy sadio)
m:O_umﬂw
Q00T 1BIse0)) 1 I I 111 Ll bt ] 1} zzooooxL Aeg nsuyp) sndio)
m:o_gﬁm
0007 [B1580D I 1 I 1{1 L]l e o]t ] o 1zooooxe Aeg ouredo)
suonels
000T [B1580D) 1 1 1 1{1 Ll |l ] 11 ozooooxy Aeg soprey) 1§
SuoneIs
000T I21sBCD) i 1 I 1|1 L1t |1 ] 1] stooeoxt £eg] seswRIy
suonelg
0007 fe1580) I 1 ! |1 L1 |11 ] t] soo0o00xi aspey eunge|
SUONEIS
Q00T [BIsE0D) ] 1 i 1] 1 Lty ] soooooxt 2Ipey eunde]
suonels
0007 [B1SBOD 1 1 ] 1|1 Ll i1 ] 1] voooooxt aIpejy eunSe]
suonels
0007 1B15B0D) 1 I ] L] L e ] 1] so0000X1 2IpeA BUNZE]
SUOLEIS (00T 1¥IS80D) GAdL
S10)ed1pU|
[e2130|01q0IM A
\Sparg
\Bunejoldejs]
UGIyaN
pue S3BIQIUBALL BUNBJUIOIEN
Jeunejdg;z 1 oG] Zijzt|a | glafzi|alalafa ABg 0SQ491D) 050 PUNOR SANS §
Apmg WANsAg
PIYSIANBAL ABG 0517 050 DD-NINVL
IaquInny uonduasa(] UoTRao ]
T ¥ i oW = n .
g I B 2|28 E|F|218| 7 |2/2(%|5|2|8|&|F| s fuosy
a 5] = Z 213 S8l 5| Q =1 3 =8 Q1=
=1 T = BB T~ & [=) = " _ =R =T | 1] =1 &5
=, = ©» 7 a2l =|e g o g m ] =
1) 4] — — [=% & - =4 o - w =
o 2B lEle]a g~ = =18
g AN g g |8
= S| E S| x|® 3
e m = (= wn
[} 73]
=

uonedo] undmeg ygoey e (1eaf sod) SJupdwmeg yo Lousnbaig pue sisjoweaeg -7-y ey,




£V

WIEIH AJUNOD) $393nN\DSLIY) sndio))y

uonEIRg UAOT{U[)

1351 Uz I glzja Aeg Sqqe], SULIGYUOI B1IR)SaYd
BLAISId A A I Zijuafa ssed SUIqeS SULIGIUOI BH21SYd
BLI2ISY 4 [l KA [ M ET S TOABE SISO BULIONUOI 20215
Aeg
BLIDISI] ulau 4 Tz e eprodele Sunioluopy eLNsYd
BLIBISU T Tl Tijzifa yorag Boreuref JULIOIUOI BHR1S31d
LIS [ EA [ alzi]u [Inog 10daas] SULIONUOJ BLIAIS34
BLIBISI] zh| 2 1 gz yuoN Hodasry SULIGHUOI PRIS3Tg
noAeg
BLISISIT] A8 A 4 gl |z uosmydIq SULIOUUOJ L3Il
BLIISI Zl| @l Z AN e EID BULIONUQ RIS ]
BLISH | a 41 zifzi]al Y30 B3O SULIOIIUOIA ZLIR1SeTd
LISl 7l | al ] Zi |21 ea1) Aauey FULONUCIN Euasald
BLR1SH ] zl| Tl Zl gl SESUEIY HOd BUIONIUC eLaIsIy g
BLIAISY] AU zl iz e Aeg 050 SULIONUOA BLI3)S3L ]
BLBISH Zl | Tl zl Zijalu 12ANY §393NN SUPGITUOIA BIISOLd
BLIISH AN 7l zilzi| T Aeg anbsapy SULIGHUOIA e131sa1}d
BLISH Z1 | 2l zl ijzi]a Aeq myed Fuuonuo elisisayd
BLIISH ] zl [ 71 Zl gifefzr Aeg moRART] SULIONUO eLIS1S3}d
OpRIGIO}
eLISISHd A4 4 ) ohory SULONUCIN BLINSI S
SULIOUOI ELINS Y IMJL
suonRIg
000T TEISE0D ! 1 I 11 Ll bt b ] 1] 9v00-00XL Aeg uireg
sSuoneIg
0007 215200 I I I 1|1 LS I O A e aIpejy eunde
SLUONRIS
0002 [2Ise0D I I I 1|1 Ll 1] 1] #v00-00X1 aIpejy eunde]
SUOLIBIS
000T 1eIse0) I t I 1| Ll Ll v ] 1| £r00-00XL Aeg uigreg
mco_umuw
0002 1215200 1 1 1 |t Ll T b 1] 1| Zv00-00X1 aIpEp BUNZE]
= Jaquumpy uondudsa(] uoTRdY |
2 £l £ AR E I EE g B3 E|%|3|8|§|eus oy
g o - 12122 [3|E|2|13| % |E|&8|3|¢E S| &
=4 & —l=12l8|l5|8]|z2 g “|el2]| = -
[we] = = m“.._ o = rm. o — z | B 'e)
g le[=]|3|g |2 g &5 =
= =) Sl =| = 3
5 = =| &
m 17:)

uonedo] sudmeg yory e (1234 1ad) Suidwreg yo Louanboa g pue sIjoweIe] ‘7-V JqBL




v

I v O1 UOHEIS JIUAH ISINLN
[ ¥V ON ucness puag ISIALLA
I g ON uoneErs AU ISNLLN
I D ON uone3s snpuag ISWLA
1 A IN uonels snpud ISIALLN
I JON uones ApuId ISWIN
(eulmymoyy neg £q payddns
SHOUEIO] NIS) SUOLE)S d1Iuay TSI
S130020.9Ug A (pea 1) €A - 19 ABq BULIBY
$N000I0IAUT 7l (PeaH 1) TN - 199%, Aed BULIRJA]
SNI09043UY 71 (Auaf 15 J0[AR]) TN - 19904 KB BULRIN
SN2002017)ug 71 IN0S SUILNSPUI A - AeA3SIE) APULSY
SN22000431ug Zl HON SUILINSPULA, - ABMISNET APaUUSY
SN2302041U7 4 nsuyd sndio)) 18 ANSI2AIL[) NV SEXaL
SMOD00A1Y il (Oireq sadoy) SUIINSPULA - Wied So00Y
SN22020131U5 Zl (19308 USnY) SWILINSPULA, - ¥Ied 2100
SN30000431UY 71 (19008 Iapuea|() SUILINSpUI A - B4 3107
SNo2020IAUY Z1 yomag 3red 3100
SN22020J3LY 71 (1330§ ueULIR]) Yyoesg 33D
SNeoONCIAINT Fal (19905 YIBd) yoesg 9300
134
$N22000IMNNLTY 71 [e1se0) ALioe yInog - yoead 1SuYD) mm_Eow
(13ang
SN2003012U] 71 HEMNG) Y FpISpmS - yaeag nsuy)) sndio
$N92020131UY Zl (pang Aeidsynoy yoesq nsuy) sndio)
Pang
$N2000181Ug 71 uouit 1} AJ[Ioe] YUON - yoeag 1RsULD mAnEoU
- i o FETHTTN uondLnSa(] UOIBIOT
m g m ) w w g HEE w w m SEIHIELE £ | 5 | ous fouasy
g g = SRR R R-R R = |2|e|F|¢ S| &
5 & = 2225|212 g |9|la|3i=
@ AMEIEIRNEE = Z|° 8
& el == @ | S = =,
=3 m o % =3 © m o =
& 518 | &
m w

uonedo] 3urdweg gory 18 (1234 4ad) Sundureg jo £>uanbau g pue sIv)PWele ‘'7-V JqBL



Yo 4

UoNBINIES o,

sune?) setoadg 6|6 6166 8 vonels |mel], mdL
uoLeINIes %,
1SUNeY) S3rsdg 6| 6 61616 L uonels [MeLl Gmdl
uoleInies o4
51unoY) satoadg 6| 6 6|1 6| 6 11 uonels el gmdl
uoneIneg 9,
Sjunos satoadg 6|6 61616 S uonels MBIL AMdL
uofjeInieg o
1SN0 saioadg 616 61616 ¥ uopels ML (IMdL
UoNBINIES 0%
SLN0;) $310adg 6| 6 6|161]s £ uonesg Jmel] amdlL
uoneInges o,
sunoyy sazadg 6| 6 6| 6| 6 [4 uonEls MBIl dmdL
uofEIes o
sunoy) sa1adg 61 6 6|1 6|6 1 uchelg |mel] gmdlL
|sed] Aaemsy 1A SIIINN (AL
I 494 uonwg AMpusg ISINLAO
I 3 9y UcTIElS Snpusg 1SN
I agd uonels Uy [SIWLN
1 ol '] UoNe)g S1puag JSIALLI
I gad Uonels Siquag ISWLN
1 Vv gy UonElS Slfusg [SIALLN
! SSTINT UonELS S1quad ISWLN
1 681 W1 uoniEls anpuag [SILLN
1 91T uonels onpuag [SWIN
1 YT uon g 2yiusg ISILL
1 201 uonelS AUAY IS
1 q01 uonels SIuag ISINLI
_ Ioquinp uonduds3q UoIEI0|
=~ = o @« ] - w| o = ) 1dt I
g g & = | 5 m S22 & 2 2ls 21 E1 %8 g & | oug dousty
& & =3 T E|IEIs|RIElE] S 2 = e =15
=, 2 73 ta w = = | & z o g |5 4] = —-
5 & = 2. als|s| 2 & glz2| =3
[os] =] =] = ) = = w — == o
& w2 |E 5 = S
= gl g8i2]= 5 g S
& 2| s al &
W 2]

uoned0] sundweg yaey 1e (1834 1ad) 3urdweg jo £>uanbai g pue sIjoWeIe] "7-V Jqe]




9Tt-v

SI1SAQ)
ut S[e1RJA pue
'sapiansad ‘sg0d

104y Jeogd - sy sndio)

SINSAQ)
uL SRR pue
‘S9PIONSad ‘sg0d

Aeg saoanp] - ysuyD sndion

SINSAQ
1l S[RIBA pUE
‘$3pIonsad ‘sgDd

3A07) JpISI[BUL - usUYD sndiony

SIASAQ
ul |3 pue
‘sopronsad ‘sg0d

PUR[S] JOqIRY - Avg Sesuery

SINSAQ)
U1 S|elaN pue
'SapIaNsad ‘sgd

Ja3y ouedo)) - Aeg owedony

S15AQ)
uE S[EI3JA pUe
‘Sopronsad ‘sgod

Joay Suory - Aeg sesuery

SIZISAD)
Ul SjR1I9|N pue
"SapIoNsad ‘sgod

Jooy S0IAY - Aegy sunbsapy

193024 ynBA PSSAY

uoneInIeS 9,

SIUN0Y) satoadg 6|6 6§ | 616 01 vonelg mel), mdL
uoneinjeg 9
s1unog) satvadg 616 6§ 1616 6 uonels [mell amdl
IQUINN uondLISSA(T UOIE20]
o] el s ] 2] o] x>t w| o k-] w . v
% 2 2 ZIe| 5 m & m = m g 2l¢g W m aw m 2 g ANg A>usdy
& 2 g ||l =(uw|g|&|& g E|Ei | & g2
= S =3 Fle|Y|le |28 o Zie|la| 8 E|F
= A =l =|E2|Z]8]2 8 [<jg|2|=
o] TR |lg|8 | A g|@ = |=]g
(1] 7] M — o, w = mv.u - =
W &= gl el | < =
& m g g &

uonero Surdweg goey ye (1wa s1ad) Surdmeg jo £>usnbaa J pue sipmele “7-V JqeL




	CCBNEP28cover
	CCBNEP-28 Regional Monitoring Plan.pdf

