2. Data Acquisition and Update of Databases from Project Year 2002

2.1 Updating the GBEP Segmentation Scheme: Spatial Formatting

During the initial scientific assessment of the Galveston Bay National Estuary Program, a
segmentation scheme was devised for the Galveston Bay system (Jones and Neuse, Inc.,
1992; Ward and Armstrong, 1992) (Figure 2.1.1). The Status and Trends Project slightly
modified the segmentation scheme in 2002 (see Figure 2.1.2) and subcontracted with the
Environmental Institute of Houston at the University of Houston-Clear Lake in 2003 to
make additional modifications (see Figure 2.1.3). GISfilesrelating to the updated GBEP
segmentation scheme can be downloaded via the Status and Trends website at
http://trendstat.harc.edu/mapsl.html.

Figure 2.1.1. The original Galveston Bay segmentation scheme (Jones and Neuse, Inc.,
1992; Ward and Armstrong, 1992).
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The Status and Trends Project uses the segmentation scheme to geographically divide
Galveston Bay into study areas based on sub-bays, major tributaries, and bayous flowing
into the Bay. Segmentation scheme segments are combined resulting in larger spatial
areas and larger sampl e sizes while maintaining a geographic perspective. In many
instances, areas of the Bay that are close to one another in proximity are very different in
character (e.g. flow, salinity regimes, wetland area, biological communities, watershed
development, etc.). Grouping dissimilar areas for analytical purposes would lead to an
inaccurate view of the processes affecting the Galveston Bay system. To avoid biasing
the datain this way, the Status and Trends Project takes great care in establishing its
spatia groupings.

The segmentation scheme and spatial groupings are updated annually as data analyses
shed more light on hydrological and physical characteristics of the Bay. Revisionsto the
segmentation schemes and spatial groupings are reviewed annually by the GBEP prior to
data analyses.

Figure 2.1.2. The Galveston Bay Segmentation Scheme as modified by the Status and
Trends Project in 2002.
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After evaluating the 2002 study areas, the project team decided to increase the
complexity of the areas used to study the Bay. Study areas were added for the Eastern
portion of the Intracoastal Waterway (ICWW) separated from East Bay by dredge spoil
banks, the Galveston Channel lying between Galveston and Pelican Islands, the
Christmas Bay/Bastrop Bayou watershed (Christmas Bay is a Texas Coastal Preserve),
and the Trinity River just above its confluence with Trinity Bay. The Houston Ship
Channel was also subdivided into lower and upper reaches for the purposes of sediment
data analyses. Please refer to Figure 2.1.4 and Table 2.1.1 for amap and listings of the
Status and Trends study areas.

Figure 2.1.3. The Galveston Bay Segmentation Scheme as modified by the Status and
Trends Project in 2003.
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In addition to creating new sub-bay and tributary groups, the Status and Trends Project
extended some boundaries of the segmentation scheme to include additional tidal sampling
stations in the upper reaches of some bayous. This allowed for an increase in sample number
as well as a better picture of water and sediment quality in upstream portions of the bayous
where suburban and urban devel opment tend to be most dense.

Figure 2.1.4. The 2003 Galveston Bay Segmentation Scheme showing the 17 study areas
of the Status and Trends Project.
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Table 2.1.1. In 2002, the Status and Trends Project divided Galveston Bay into el even study
areas focusing mainly on the four major sub-bays, one tributary river, and six major bayous.
In 2003, the Status and Trends Project added six additional study areas. Note: The Houston
Ship Channel includes stations in the upper portions of the Houston Ship Channel, for water
quality analyses only. Due to the depth at which most samples are taken (0.3m) and the well-
mixed nature of Galveston Bay surface waters, stations in the Lower Houston Ship Channel
are included in the analyses of Upper and Lower Galveston Bay. For sediment analyses, the
Houston Ship Channel is subdivided into upper and lower portions.
Sub-Bay and Tributary Groups 2002 2003
Bayous and Channels
Cedar Bayou
Chocolate Bayou / Chocolate Bay
Clear Creek / Clear Lake
Dickinson Bayou / Dickinson Bay
Houston Ship Channel
(Water Quality Analyses)
Galveston Channel
Lower Houston Ship Channel
(Sediment Quality Analyses)
Upper Houston Ship Channel
(Sediment Quality Analyses)
Intracoastal Waterway-East
Texas City Ship Channel
Sub-bays
Bastrop Bayou / Christmas Bay Complex
East Bay
Trinity Bay
Upper and Lower Galveston Bay
West Bay
Major Tributaries
San Jacinto River
Trinity River
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2.2 Update of Existing Data

A number of state and federal agencies collect environmental data for the Galveston Bay
system through their regular monitoring programs. These data relate to water and
sediment quality, freshwater inflows, living resources, oil spills and seafood safety. In
2002 the Status and Trends Project acquired relevant data sets for the Galveston Bay
system for the period of record over which the agencies collected the data. In 2003 those
data sets were updated by the Status and Trends Project to include newly collected
monitoring data and data for sampling stations not previously included in the Status and
Trends study area. Descriptions of the environmental data sets and the agencies that
collect and maintain them follow. Please refer to section 6.1 of this document for a
review of the methodol ogies used by the Status and Trends Project to describe source
agency data quality.

2.2.1 TCEQ SWQM/CRP Data

Description of the Data

The Texas Commission on Environmental Quality (TCEQ) (formerly the Texas Natural
Resource Conservation Commission or TNRCC) maintains the Surface Water Quality
Monitoring (SWQM) database. This collection of datafor the GBEP study area contains
549,588 individua measurements (compared to 470,172 records in 2002) sampled from
705 non-random sampling stations (see Figure 2.2.1.1) during the years 1969-2002.
Additional information regarding sampling station maps can be obtained in Appendix A.
Data for 2003 were not included in the Status and Trends analyses since data are only
available for apartial year.

Data collected for Galveston Bay encompass 3,970 specific parameters relating to water
and sediment quality, which the TCEQ regularly samples as afunction of its regulatory
duties. Data are a so collected by the TCEQ through the Clean Rivers Program. Locally,
the Clean Rivers Program is administered by the Houston-Galveston Area Council (H-
GAC). It coordinates the local monitoring efforts of government entities including the
U.S. Geological Survey, the TCEQ Houston field office, the Galveston County Health
District, Harris County Pollution Control, the City of Houston, the City of Pearland, and
the San Jacinto River Authority.

Database Construction

Construction of the TCEQ water and sediment quality database differsfrom all othersin
that the TCEQ maintains the data in three separate files. The TCEQ Event file contains
information collected by field technicians at the time samples were collected. The Result
file contains information generated upon laboratory analysis. The Stations file contains
descriptive information on TCEQ sampling locations.

The Event, Result and Station files were merged into one table containing all
information. Data collected and held separately by the H-GAC Clean Rivers Program
were of the same format and were combined with the TCEQ data set. Duplicate values
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that resulted from the merger of the databases were removed. Data queries were created
within the database for each parameter analyzed based on sampling location.

Figure 2.2.1.1. 705 Water and sediment quality stations were sampled in the Galveston
Bay Watershed from 1969-2003. TCEQ stations are shown in red. H-GAC Clean Rivers
Program stations are in blue. A map of the most recent years sampling stations (1998-
2002) can be downloaded from the Status and Trends M aps website.

2.2.2. TPWD Coastal Fisheries Data

Description of the Data

The Texas Parks and Wildlife Department (TPWD) Coastal Fisheries Division collects
data describing the fisheries resources of Galveston Bay. This fisheries independent
monitoring database is separate from the commercial and recreational fisheries landings
database held by the agency. The 2003 Status and Trends fisheries resource database
contains 682,970 records (compared to 607,039 records in 2002) sampled from 8,181
randomly chosen stations (see Figure 2.2.2.1) in the GBEP study area and dates back to
1975. Additional information regarding sampling station maps can be obtained in
Appendix A.
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The database includes information on a host of aguatic plants and animals sampled by the
agency using awide variety of sampling techniques. This database was used to analyze
species abundances in East Bay, Upper and Lower Galveston Bay, Trinity Bay, West
Bay, and Christmas Bay. TPWD also collects hydrological datain association with its
fisheries independent monitoring program. TPWD hydrological parameters, including
dissolved oxygen, water temperature, and salinity, were analyzed by the Status and
Trends Project.

Database Construction

Data describing fisheries resources supplied by the TPWD went through its own set of
preparatory steps prior to trend analyses. The TPWD uses a variety of gear typesto
sample and monitor populations of aquatic organismsin Galveston Bay. Only those
samples collected with gill net, shrimp trawl, bag seine or oyster dredge were
incorporated into the Status and Trends analyses. Data were converted from number
captured to catch per unit effort (CPUE). For gill net, shrimp trawl and oyster dredge,
CPUE is calculated by dividing total number captured by total time sampled to yield
catch per hour. CPUE for bag seineis calculated from total number captured divided by
total area sampled to yield catch per hectare. Queries were created within the database for
each species analyzed based on sampling gear and sample location.

Figure 2.2.2.1. 8,181 TPWD Coastal Fisheries sampling stations were sampled in the
Galveston Bay Watershed from 1975-2001. A map of the most recent years' sampling
stations (1997-2001) can be downloaded from the Status and Trends Maps website.
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2.2.3 GLOOIl Spill Data

Description of the Data

Dataon ail spillsin Galveston Bay are collected and held by the Texas General Land
Office (GLO). This database contains 2,034 records and describes spills of eleven types
of petroleum products. The oil spills database describes spills that occurred in the four
counties (Brazoria, Chambers, Galveston, and Harris) surrounding the Galveston Bay
estuary during the time period of January 1998 - May 2003. The oil spill data set is not
the result of arandomized monitoring program, but is dependent upon non-randomly,
non-evenly distributed field investigators reporting oil spill incidents.

Database Construction

The construction of this data set is fairly simple and straightforward. Reported oil spill
incident data include the county in which the spill incident occurred as well as the date,
time, associated water body, spill source type (vessel, facility, etc.), product type (crude
oil, diesdl, etc.), and amount of product in the water (reported in gallons).

2.3 Acquisition of New Data

2.3.1 TDH Historical Bacteriological Data

Description of the Data

The Classification Branch of the Texas Department of Health’s (TDH) Seafood Safety
Division collects bacteriological datathrough its Estuarine Water Quality Survey. The
TDH collects and analyzes these data for the purpose of classifying shellfish harvest
areas. The TDH datafor Galveston Bay contains 34,014 records sampled from 231
stations between the years 1963-2003 (see Figure 2.3.1.1). Areas in Galveston Bay
containing sampling stations include East Bay, West Bay, Christmas Bay, the Houston
Ship Channel, Trinity Bay, and Upper and Lower Galveston Bay. Additional information
regarding sampling station maps can be obtained in Appendix A.

Database Construction

Construction of this database is straightforward, but some of the variables have complex
nominal categories. Data include observations describing hydrological and metrological
conditions (dissolved oxygen, air and water temperature, salinity, tide, depth, weather,
and wind), rainfall (24 hour, 4-day and 7-day totals), fecal and total coliform
concentrations, river stage, harvest area classification (Approved, Conditionally
Approved, etc.), and status (areais open or temporarily closed).
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Figure 2.3.1.1. 231 TDH Estuarine Water Quality Survey sampling stations were sampled
in Galveston Bay from 1963-2003. A map of the most recent years' sampling stations
(1998-2002) can be downloaded from the Status and Trends Maps website.
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2.3.2 USACE Maintenance Channel Dredging Data

Description of the Data

The U.S. Army Corps of Engineers (USACE) Galveston District compiles data
describing water, sediment, and elutriate (water separated from sediment samples) quality
for channels undergoing maintenance dredging in Galveston Bay. The database contains
data for eleven channel projects (Table 2.3.2.1).

There are 814 records in the database describing concentrations of 47 sediment
parameters and 46 parameters for water and el utriate samples taken between 1982 and
1999. Parameters include nutrients, metals and organic compounds.

Table2.3.2.1. A list of the eleven channel projects contained within the US Army Corps
of Engineers (USACE) database describing water and sediment quality from maintenance
dredging projects.

USACE Channel Projects
Barbour’s Cut Terminal
Bayport Ship Channel
Cedar Bayou Channel
Channel To Port Bolivar
Double Bayou
Galveston Harbor and Channel
Gulf Intracoastal Waterway - Chocolate Bayou
Gulf Intracoastal Waterway
Houston Ship Channel
Texas City Channel
Trinity River and tributaries

Database Construction

This database is separated into three main data tables: one containing sediment data, one
with water data and the third with elutriate data. Every sample collected by the USACE
generates corresponding data values for sediment, water and elutriate for 47 compounds.
The datais intermittent due to the fact that thisis not a continuous monitoring program,
but rather one that is driven by maintenance dredging activities.
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2.3.3 National Coastal Assessment Data

Description of the Data

The TPWD coordinates the National Coastal Assessment (NCA) program in the state of
Texas. The NCA is acontinuation of the Environmental Monitoring and A ssessment
Program (EMAP) funded by the EPA in the 1990s. The NCA database contains data
describing water and sediment chemistry, sediment toxicity, tissue chemistry, benthic
abundance, and abundance of aguatic organisms captured with trawl and bag seine.
Asseenin Figure 2.3.3.1, 34 stations were sampled in Galveston Bay during the years
2000 and 2001. Additional information regarding sampling station maps can be obtained
in Appendix A.

Figure 2.3.3.1. 34 NCA sampling stations were sampled in Galveston Bay from 2000-
2001. A map of the sampling stations can be downloaded from the Status and Trends
Maps website.
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Database Construction

The NCA database is well-constructed. It uses the capabilities of relational database
software to link tables containing data from different types of analyses (e.g. water
chemistry, sediment chemistry, station location, etc.). Figure 2.3.3.2 below is a schematic
of the NCA relationa database layout.

Figure 2.3.3.2. Schematic showing the NCA relational database layout. Image courtesy
NCA/TPWD.
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