Environmental Geology

Coastal Margins Lab Activity PART 2 
         As more people move into the Texas coastal area, fragile habitat is being lost. More than one-third of the state's population—and about 70 percent of its industrial base, commerce, and jobs—now is located within 100 miles of the coast. Twenty percent of the state's population lives in the four counties surrounding Galveston Bay—Galveston, Chambers, Brazoria, and Harris. The Texas General Land Office (GLO) estimates that more than 5.3 million people currently live in the coastal areas. More than half the nation's chemical and petroleum production is located along the Texas coast. Unfortunately, along with population growth will come increased development and demands for water and wastewater facilities, and potential threats of pollution to estuaries and bays, wetlands and the Gulf of Mexico (See Fig. 1). 
Fig. 1. Impaired areas of the Texas Coast. Black boxes represent Corpus Christi and Galveston Bays.
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Galveston Bay and Corpus Christi Bay are the only two estuaries in Texas that have been established as Estuaries in the EPA’s National Estuary Program (NEP).  This program was developed to address the problems associated with estuarine health and management. Below are characterizations of both bays. 

Galveston Bay Characterization

          The Galveston Bay estuary system is adjacent to the fourth largest urban area in the United States, encompassing a five-county area with 3.3 million residents, nearly 50 percent of the nation's petrochemical production, and 30 percent of its petroleum industry. The bay is also a transportation artery: the Port of Houston is the third largest in the United States and the six largest in the world. The Houston Ship Channel runs

through Galveston Bay. Galveston Bay is an economic powerhouse: commercial fishing

pumps $200 million annually into the region. Its shrimp industry is valued at $46 million, and the bay accounts for 30 percent of oysters harvested in the United 
States. Recreational fishing contributes more than $600 million 
Annually and generates $20 million in tax revenues. More than $25 
billion of cargo is shipped into and out of the Port of Houston annually,
making it the busiest in the United States. The Galveston Bay Estuary 
system comprises 600 square miles of surface area divided into four 
sub-bays: Trinity, West, East, and Galveston bays. The most pressing 
problems faced by the estuary are habitat destruction and non-point 
source pollution. Despite a national "no net loss" policy, 33,000 acres 
of marshland have been lost to subsidence (from groundwater pumping)
and development in the past four decades. Galveston Bay receives 
the outflow of the San Jacinto River and much of the drainage from the City of Houston via Buffalo Bayou and the Houston Ship Channel. Trinity Bay receives the outflow from the Trinity River, with a watershed extending to the Dallas-Fort Worth area. The Trinity River Basin contributes 54 percent of the inflow to Galveston Bay, the San Jacinto Basin, 28 percent The Trinity and San Jacinto Rivers drain a watershed of 33,000 square miles, just under 12 percent of Texas' surface area, but the Galveston Bay system receives approximately 60 percent of the state's wastewater discharge. 
The Galveston Bay Estuary is adjacent to Texas' most highly
populated urban area, and about 60 percent of all wastewater

discharged in Texas flows to Galveston Bay.
Corpus Christi Bay Characterization

         Corpus Christi Bay study encompasses the fourth largest 
agricultural area of any U.S. estuary.  Corpus Christi Bay is gateway to 
the seventh largest port in the United States, and home of the country's
third largest refinery and petrochemical complex. The shipping 
industry generates over $1 billion of revenue for related businesses, 
and commercial fishing and recreational activities contribute almost 
$800 million to the local economy. Three estuaries Aransas-Copano, Corpus Christi, and Baffin Bay-Upper Laguna Madre—are included in the program study area. Laguna Madre is one of three hypersaline 
lagoon systems in the world, and Aransas-Copano estuary borders whooping crane habitat and includes oyster reefs. Padre Island, which bounds the eastern edge of the study area, is the world's longest barrier
 island.

The Corpus Christi Bay National Estuary Program encompasses a

550 square-mile area along 75 miles of the south-central Texas

coastline in a heavily agricultural area.
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Coastal Margins Lab Activity PART 2 
You are a researcher for the EPA and your advisors have decided that further investigation of the Texas coastal margin is needed.  You have been assigned to investigate two Texas estuaries, Corpus Christi Bay and Galveston Bay, which are both National Estuaries.  They would like you to determine the nutrient contamination state, by determining seasonality and trends of the nutrient inputs, possible contamination sources (i.e. landuse patterns), the impacts of the nutrients on the previously studied estuarine biogeochemical processes, by making recommendations for change to ensure a future healthy watershed.  They would also like you to rank the estuaries in terms of nutrient contaminant severity and which estuary should be prioritized for financial support for restoration.  

· You have been provided a data base in Excel format for both estuaries.  Use the skills you have learned in Excel to view the data graphically and find trends.  

· Further, you should use the GIS data provided in this class throughout this semester and maps you have made to give you insight to the problem (i.e. population, land-use, river locations, chemical contamination, other).

· There are also reference material and web-sites available that may help your cause (i.e. nutrient standards, publications, other links to nutrient data, etc.). See me if you have troubles finding any of these resources.
· In your final report, you should include all graphs and maps, and write a 3-4 page report as to your hypotheses, data synthesis, and findings about the two estuaries and the state of nutrient contamination, data trends, associated biogeochemical processes, land-use patterns, and future recommended practices.  
References:

The data in the attached Excel spreadsheet:
· The data was obtained from EPA web-site: http://www.epa.gov/waterscience/criteria/nutrient/database/index.html
· You may want to re-visit the site to see how the data was obtained and to understand the data you are viewing more clearly.

EPA National Estuary Program, 2010. Retrieved from  http://www.epa.gov/owow/estuaries/profiles.html
Gulfbase.org, 2010. Retrieved from http://www.gulfbase.org/bay/view.php?bid=ccb 
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