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A LETTER FROM THE GALVESTON BAY COUNCIL 
 
²ƛǘƘ DŀƭǾŜǎǘƻƴ .ŀȅΩǎ ƛƴŎƭǳǎƛƻƴ ƛƴ ǘƘŜ bŀǘƛƻƴŀƭ 9ǎǘǳŀǊȅ tǊƻƎǊŀƳ ƛƴ мфуфΣ /ƻƴƎǊŜǎǎ ŦǳƴŘŜd a stakeholder-
based program to develop and implement a comprehensive conservation and management plan for the 
Galveston Bay ecosystem. The Galveston Bay Plan όD.tΩфрύ, which was designed to be implemented 
over a 20-year period, was approved by the Governor of Texas and the EPA in 1995. D.tΩфр set forth 
goals and objectives for the restoration and preservation of the bay and defined the actions necessary 
to accomplish these goals. Through the collaborative partnerships and hard work of many stakeholders, 
including local governments, federal and state agencies, nonprofit organizations, academic institutions, 
and industries, much progress has been made in reaching these obƧŜŎǘƛǾŜǎ ŀƴŘ ƛƴ ǇǊƻǘŜŎǘƛƴƎ ǘƘŜ ōŀȅΩǎ 
well-being. 
 
In нллрΣ ŀǘ ǘƘŜ ƳƛŘǇƻƛƴǘ ƻŦ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ǇƭŀƴΩǎ нл-year timeline, the Galveston Bay Council decided 
that an analysis of the priorities over the next 10 years should be undertaken. Man-made changes had 
affŜŎǘŜŘ ǘƘŜ ōŀȅΩǎ ŜŎƻǎȅǎǘŜƳ ŀƴŘ ŎƘŀƴƎŜŘ ǎƻƳŜ ƻŦ ǘƘŜ ǇǊƛƻǊƛǘƛŜǎ ƻŦ D.tΩфр. It was necessary at that 
time to identify the most urgent actions for implementing the management plan and for building the 
ƴŜŎŜǎǎŀǊȅ ǇŀǊǘƴŜǊǎƘƛǇǎ ǘƻ ǎǳǎǘŀƛƴ ǘƘŜ ōŀȅΩǎ ŦǳǘǳǊŜΦ ¢ƘŜ ǊŜǎǳlt of this analysis was the publication of the 
document, Charting the Course to 2015: Galveston Bay Strategic Action Plan (2009). This document was 
not meant to update or replace D.tΩфр but rather to help focus and guide its implementation. 
 
When the 20-year timeline for D.tΩфр expired, it was time to undertake an in-depth analysis of the 
//atΩǎ ƻǊƛƎƛƴŀƭ ƻōƧŜŎǘƛǾŜǎΣ ƎƻƛƴƎ ōŜȅƻƴŘ ǘƘŜ Ƴƻǎǘ ǳǊƎŜƴǘ ŀŎǘƛƻƴǎ ŘŜŦƛƴŜŘ ƛƴ Charting the Course to 
2015. Some objectives and ambitions of D.tΩфр were no longer viable and others had been attained. 
New Goals and Actions needed to be identified. A series of unforeseen events such as hurricanes and oil 
spills created new priorities. A complete revision of D.tΩфр to outline new Objectives was appropriate. 
As a result, D.tΩфр, with significant input from stakeholders and the public, has been revised to define 
the most important and pressing Goals that must be achieved over the next 10 to 20 years to preserve, 
restore, and protect the bay.  An illustration of the way D.tΩфр is integrated into D.tΩму appears in 
Appendix E: Technical Crosswalk. 
 
The Council looks forward to implementation of D.tΩму. We know that by working together with our 
stakeholders, we will ensure the bay's ecology and the economic benefits it provides for generations to 
come. 
 
 

Sincerely,  
 

The Galveston Bay Council Chairs and Subcommittee Chairs 
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LIST OF ACRONYMS & ABBREVIATIONS 

ACS Increase Access to Galveston Bay Ecosystem Information 

B&P Budget and Priorities Subcommittee 

BBASC Basin and Bay Area Stakeholder Committee 

BBEST Basin and Bay Expert Science Teams 

BIG Bacteria Implementation Group 

BMP Best Management Practices 

CAP Conservation Assistance Program 

CCMP Comprehensive Conservation and Management Plan 

CIAP Coastal Impact Assistance Program 

Council Galveston Bay Council 

CWA Clean Water Act 

E. coli Escherichia coli 

enterococci Enterococcus  

EPA United States Environmental Protection Agency 

FEP Full Execution Plan 

FOG Fats, Oils, and Grease 

FWI Freshwater Inflows 

GBAN Galveston Bay Action Network 

GBEP 
GBF 

Galveston Bay Estuary Program 
Galveston Bay Foundation 

GBFIG Galveston Bay Freshwater Inflow Group 

D.tΩфр The Galveston Bay Plan (1995) 

D.tΩму The Galveston Bay Plan, 2nd Edition (2018) 

GEBF Gulf Environmental Benefit Fund 

GIWW Gulf Intracoastal Waterway 

GLO Texas General Land Office 

GOMA Gulf of Mexico Alliance 

HARC Houston Advanced Research Center 

HC Habitat Conservation 

I-Plan Implementation Plan 

ISWG Invasive Species Work Group 

K-12 Kindergarten ς 12th Grade 

M&R Monitoring and Research Subcommittee 

mL Milliliter 

MPN Most Probable Number 

MS4 Municipal Separate Storm Sewer System 

NEP National Estuary Programs 

NFWF National Fish and Wildlife Foundation 

NOAA National Oceanic and Atmospheric Administration 

NPS Nonpoint Source 

NRU Natural Resource Uses Subcommittee 
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PCB Polychlorinated Biphenyl 

PEA Public Education and Awareness 

PEP Public Engagement Plan 

PHA Public Health and Awareness 

PPE Public Participation and Education Subcommittee 

PPT Parts Per Thousand 

PS Point Source 

PSU Practical Salinity Units 

QA/QC Quality Assurance / Quality Control 

QAPP Quality Assurance Project Plans  

RES Applied Research and Monitoring 

RESTORE Resources and Ecosystems Sustainability, Tourist Opportunities, and Revived Economies of 
the Gulf Coast States Act 

RMP Regional Monitoring Plan 

SAP Charting the Course to 2015: Galveston Bay Strategic Action Plan 

SAV Submerged Aquatic Vegetation 

SC Species Conservation 

SPO Stakeholder and Partner Outreach 

TAMUG Texas A&M University-Galveston 

TBD To Be Determined 

TCEQ Texas Commission on Environmental Quality 

TDSHS Texas Department of State Health Services 

TMDL Total Maximum Daily Load 

TNRCC Texas Natural Resource Conservation Commission 

TPWD Texas Parks and Wildlife Department 

Trash Bash wƛǾŜǊΣ [ŀƪŜǎΣ .ŀȅǎ Ψb .ŀȅƻǳǎ ¢ǊŀǎƘ .ŀǎƘϯ 

U.S. United States 

WBP Watershed-Based Plans 

WPP Watershed Protection Plans 

WRIM Water Resources Information Map 

WSQ Water and Sediment Quality Subcommittee 

WWTF Wastewater Treatment Facilities 
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Introduction 

Estuaries are "nature's nurseries."  Without a well-functioning estuary, water quality would be affected, 
flooding and erosion would persist, there would be little local seafood in restaurants, and recreational 
and commercial fishing would dramatically decline. 

 

Snowy plover (photo credit: Justin Bower). 
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The Galveston Bay estuary is a dynamic and important coastal resource, critical to the environmental and 
economic well-being of the nation. It is the most significant natural resource in the Houston-Galveston area, and 
its ecological services and quality-of-life are intricately entwined in the social and economic fabric of the region. 
However, the Galveston Bay estuary, like many other estuaries in the country, faces significant natural and man-
made challenges related to habitat loss, water quality, and species decline. 
 
The 1995 Comprehensive Conservation and Management Plan (CCMP), also known as The Galveston Bay Plan 
(D.tΩфр), led the GBEP and its partners for over two decades of significant conservation, restoration, and 
education work to protect the Galveston Bay estuary. One previous update, Charting the Course to 2015: 
Galveston Bay Strategic Action Plan (SAP), occurred 10 years into implementation of D.tΩфр. The SAP narrowed 
the focus of the GBEP through 2015. 
 
Because many Actions identified in D.tΩфр were successfully implemented and new issues emerged, a revision is 
needed. The Galveston Bay Plan, 2nd Edition (D.tΩму) is a revision of D.tΩфр, preserving its strengths and building 
on its partnerships and successes. Efforts include identifying new issues facing the estuary and watershed that are 
not adequately addressed by D.tΩфр or the SAP. It also updates Actions that are out-of-date or do not reflect the 
best solutions that are now available. More than 150 members of the Galveston Bay community, representing 
local governments, industry, academia, nonprofit organizations, resource agencies and the public, donated their 
time and talents to develop D.tΩму. For more information on how D.tΩфр is integrated into D.tΩму, see 
Appendix E: Technical Crosswalk. 
 
  

ABOUT THE GALVESTON BAY ESTUARY  
Galveston Bay is the largest of 12 estuaries in Texas and is the seventh largest in the nation. In 2004, Galveston 
Bay was the most biologically productive estuary in Texas, producing nearly one-third of the commercial fishing 
income for the state (Environmental Protection Agency [EPA], 2004, p. 250). Its ports, transportation and 
petrochemical industries, and proximity to rich petroleum reserves in the Gulf of Mexico, Caribbean Sea, and 
South America form the core of its economy, with tens of thousands of people employed in key water-based 
industries.  
 
Galveston Bay attracts people to the region. Therefore, the region's prosperity is tied to the viability of the bay. 
Galveston Bay does more than support the human and environmental infrastructure that drives the economy; it 
also enhances the quality of life of those living around it. Galveston Bay is a fishing and birding destination. The 
bay and watershed offer recreational opportunities, such as swimming, canoeing, birding, or observing the 
dolphins from the Galveston-Port Bolivar ferry.  
 
The western side of the Galveston Bay estuary is adjacent to one of the most heavily urban, industrialized areas in 
the nation, while the eastern side remains largely rural. Approximately 5.4 million people live in the five counties 
surrounding Galveston Bay (U.S. Census Bureau: Population Division, 2016).  
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FIGURE 1 
GALVESTON BAY WATERSHED 
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FIGURE 2 
LOWER PORTION OF THE WATERSHED 
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THE GALVESTON BAY WATERSHED 
The watershed that flows into Galveston Bay covers approximately 24,000 square 
miles, ŀŎŎƻǳƴǘƛƴƎ ŦƻǊ ƴƛƴŜ ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ {ǘŀǘŜ ƻŦ ¢ŜȄŀǎΩ ǘƻǘŀƭ ǎǉǳŀǊŜ ƳƛƭŜŀƎŜ.  
 
The watershed reaches as far north as the Dallas-Fort Worth area, draining to the Trinity River, which ultimately 
flows into Galveston Bay. It encompasses parts of 44 Texas counties and is divided into two portions: the upper 
watershed and the lower watershed (see Figure 1 on page 13).  
 
The upper watershed covers approximately 20,000 square miles upstream of the Lake Livingston Dam on the 
Trinity River and the Lake Houston Dam on the San Jacinto River. The upper watershed contributes freshwater to 
Galveston Bay and influences the estuary through 3,642 miles of rivers, streams, and bayous, although less 
directly than the lower watershed (Texas Commission on Environmental Quality [TCEQ], 2014, 
TCEQ_AU_Line_14).The lower watershed downstream of Lake Livingston and Lake Houston covers approximately 
4,000 square miles in Brazoria, Chambers, Fort Bend, Galveston, Hardin, Harris, Jefferson, Liberty, Polk, San 
Jacinto, and Waller counties. The lower watershed influences the estuary through 1,295 miles of rivers, streams, 
and bayous (TCEQ, 2014, TCEQ_AU_Line_14).  
 
During development of D.tΩму, some stakeholders expressed interest in working within both portions of the 
watershed. Interest in expanding the focus of the GBEP was also explored during development of D.tΩфр. 
However, it was determined that pollutant loads of the Trinity River were largely attenuated by Lake Livingston, 
prior to discharge into Galveston Bay (Galveston Bay National Estuary Program [GBNEP], 1992, p. 78). Due to the 
more direct influence the lower watershed has on the estuary ς particularly Brazoria, Chambers, Galveston, 
Harris, and Liberty counties ς coupled with limited resources, the lower portion of the Galveston Bay watershed 
remains the primary focus of the GBEP and D.tΩму.  
 
Although the lower watershed is the primary focus of D.tΩму, the GBEP will continue to work with stakeholders in 
the upper watershed to enhance information exchange and explore future coordination, education, and 
awareness activities. 
  

Mass of assorted shorebirds at Bolivar Flats (photo credit: Jason Leifester). 
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HISTORY OF THE GALVESTON BAY PLAN 
Officially established in 1989, the GBEP is one of two National Estuary Programs (NEP) in Texas and one of 28 in 
the United States (U.S.). As a non-regulatory program administered by the Texas Commission on Environmental 
Quality (TCEQ), the GBEP is tasked with coordinating and tracking the implementation of the CCMP. 
 
Between 1950 and 1987, the Galveston Bay estuary and its 
watershed experienced a loss of over 35,000 acres of 
wetlands and 1,800 acres of submerged aquatic vegetation 
(SAV) (White, Tremblay, Wermund, & Handley, 1993, pp. 8, 
85.). To address issues of water quality, wetland loss, and 
concern regarding proposals to increase the depth of the 
Houston Ship Channel, Galveston Bay was recognized as an 
estuary of national significance in 1987 (McFarlane et al., 
1989) and local stakeholders created the regional program 
(known as Galveston Bay National Estuary Program until 
1999) to help balance human use and enjoyment with the 
need to preserve the Galveston Bay estuary. 
 
In 1999, the Texas Legislature passed the Texas Estuaries Act (House Bill 2561; Senate Bill 708). The purpose of 
the Act was to recognize estuaries of national significance on the Texas coast and to authorize the use of state 
funds to implement CCMPs. It also required seven state agencies to participate and aid estuary programs in 
implementing approved CCMPs. Through this legislation, the TCEQ, formerly the Texas Natural Resource 
Conservation Commission (TNRCC), was designated as the lead administrator of the GBEP. 
 
.ƻǘƘ ǊŜǇƻǊǘǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ D.9tΩǎ website: www.gbep.texas.gov.   
 

 

What is the National Estuary Program? 

The NEP, administered by EPA, was 
established under the authority of Section 

320 of the 1987 amendments to the Federal 
Water Pollution Control Act (now known as 

the Clean Water Act [CWA]) with the intent to 
protect and restore nationally significant 

estuaries. 

tw9±Lh¦{ t[!b{ 

THE GALVESTON BAY PLAN 

In April 1995, the GBEP published D.tΩфр. It was drafted over five years by the GBEP and a 
partnership of state and federal agencies, local governments, industry, nonprofit organizations, 
stakeholders, interest groups, and the public.  
 
Through D.tΩфрΩǎ development, the partnership identified 17 Priority Issues, conducted 
scientific studies, and established 82 Actions. Public feedback from more than 3,000 residents 
was considered before approval by the Governor of Texas and the Administrator of the EPA. 
 

мффр 
 

STRATEGIC ACTION PLAN 
In 2009, the Council and the GBEP published the SAP, an evaluation of D.tΩфр, which 
consolidated the 17 Priority Issues and new or emerging issues into three priority Focus Areas in 
a shorter, easier-to-read format. 
 

нллф 
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REGIONAL ECONOMIC DRIVERS 
Beginning in the late 1800s, the Houston-Galveston region grew from a few small coastal cities to the home of the 
fourth-largest city in the U.S. with a vibrant regional economy. Just miles from the bay is the Texas Medical 
Center, the largest medical center in the world, which contributes $10 billion to the local economy annually (City 
of Houston, 2018). Also located in the region is ǘƘŜ bŀǘƛƻƴŀƭ !ŜǊƻƴŀǳǘƛŎŀƭ ŀƴŘ {ǇŀŎŜ !ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ Lyndon B. 
WƻƘƴǎƻƴ {ǇŀŎŜ /ŜƴǘŜǊΣ ǿƘŜǊŜ ǘƘŜ ƴŀǘƛƻƴΩǎ ǎǇŀŎŜ Ƴƛǎǎƛƻƴǎ ŀǊŜ ŎƻƴǘǊƻƭƭŜŘΣ ŀƴŘ ƳƻǊŜ than 60 colleges, universities, 
institutes, and technical schools. 
 
The Houston-DŀƭǾŜǎǘƻƴ ǊŜƎƛƻƴ ƛǎ ƘƻƳŜ ǘƻ ртл ŎƘŜƳƛŎŀƭ ǇƭŀƴǘǎΣ ŀŎŎƻǳƴǘƛƴƎ ŦƻǊ пл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ŀƴƴǳŀƭ 
base petrochemicals manufacturing capacity, employing 38,200 individuals (Ellis et al., 2017, p. 18). Houston is 
the leading domestic and international center for virtually every segment of the energy industryτexploration, 
production, transmission, marketing, finance, service, trading, supply, offshore drilling, and technology. The 10 oil 
ǊŜŦƛƴŜǊƛŜǎ ƛƴ ǘƘŜ ǊŜƎƛƻƴ ǇǊƻŎŜǎǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ пл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǘƻǘŀƭ ŎǊǳŘŜ ƻƛƭ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ мнΦм 
percent of the total capacity in the U.S. (Ellis et al., 2017, p. 21). 
 
Enhancing and preserving bay and estuary health while supporting a vibrant economy is a delicate balance. 
 
  

Marina in Clear Lake (photo credit: Cassidy Kempf). 
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According to the Texas Parks and Wildlife Department (TPWD), Galveston Bay provided approximately 25 percent 
of statewide commercial bay landings (catch that is brought ashore) by value and weight (compared to other 
Texas bays in 2016) (Jensen, Texas Parks and Wildlife Department, personal communication, February 16, 2018). 
The largest commercial fisheries in Galveston Bay harvest blue crabs, oysters, and shrimp. For Galveston Bay, blue 
crabs were the top species landed by weight in 2016, comprising 37 percent of the catch, followed by shrimp (32 
percent) and oysters (24 percent). Oysters were the most valuable fishery at $4.1 million, followed by shrimp 
($2.1 million) and blue crabs ($1.4 million).   

 
In 2016, the bay produced just over 700,000 pounds of oysters, with a dockside wholesale value of $4.1 million. 
Oyster harvest has decreased by approximately 88 percent since the mid-2000s, due in large part to sediment 
deposited on oyster reefs after Hurricane Ike in 
2008, drought, flood, disease, increased 
predation, high fishing pressure, and fishing area 
closures. Prior to that, Galveston Bay was the 
largest oyster producer in Texas. Efforts are 
underway to restore this cultural and economic 
resource. Flooding due to Hurricane Harvey in 
2017 caused extremely low salinities for an 
extended period, resulting in high oyster 
mortalities in East Bay and the western part of 
lower Galveston Bay where Dickinson Bayou 
ŘǊŀƛƴǎΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ¢t²5Ωǎ ŦƛǎƘŜǊȅ ŘŀǘŀΦ ¢Ƙƛǎ 
resulted in a limited number of areas available 
for oyster harvest in 2018.  In addition, many 
leaseholders were also affected and expect 
decreased production. 
 
 

Tourism in and around Galveston Bay generates an estimated $7.5 billion in travel and payroll dollars annually 
(EPA, 2004).  In 2015, tourism on Galveston Island generated $153 million in tax revenues, with $73.8 million 
accruing to state and local governments (Galveston Island). Ecotourism, or tourism that is based on nature rather 
than man-ƳŀŘŜ ŀǘǘǊŀŎǘƛƻƴǎΣ ƛǎ ǘƘŜ ǘƻǳǊƛǎƳ ƛƴŘǳǎǘǊȅΩǎ Ƴƻǎǘ ǊŀǇƛŘƭȅ ŜȄǇŀƴŘƛƴƎ ǎŜŎǘƻǊΦ wŜŎǊŜŀǘƛƻƴŀƭ ŀŎǘƛǾƛǘƛŜǎ 
include duck hunting, saltwater fishing, swimming, nature viewing, pleasure boating, camping, picnicking, and 
sightseeing. 

 
Birding has become a very popular outdoor activity along the Texas Coast. Chambers County, for example, is 
visited by tourists primarily for natural attractions such as bird watching at High Island or wildlife viewing at the 
Anahuac National Wildlife Refuge. The region is part of the Upper Texas Coast - Great Texas Coastal Birding Trail, 
a network of interconnected trails from Beaumont to the Brazosport area. Visitors can view egrets, herons, 
roseate spoonbills, and many other birds, as well as heron rookeries and old-growth forests. 
  

COMMERCIAL FISHING AND SHELLFISH HARVESTING 

TOURISM 
 

Commercial fishing vessel in Galveston Bay (photo credit: Justin 

Bower). 
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There are three deep-draft ports in the lower Galveston Bay watershed: The Port Houston, Port of Galveston, and 
Port of Texas City. All three ports influence the economic viability of the region and rely on their proximity to the 
Gulf of Mexico and / or Galveston Bay.  
 
The Port Houston and Port of Galveston are ports of entry, respectively contributing $73 billion and $2.9 billion to 
the gross state product and employing a combined 529,400 people (Texas Comptroller of Public Accounts, 2017a, 
2017b). 
 

In 2015, Port Houston modified the channels at 
ōƻǘƘ ƛǘǎ .ŀȅǇƻǊǘ ŀƴŘ .ŀǊōƻǳǊΩǎ /ǳǘ ŎƻƴǘŀƛƴŜǊ 
terminals to accommodate larger ships coming 
from the expanded Panama Canal. The Army 
Corps of Engineers announced plans in 2017 to 
expand the Houston Ship Channel to 
accommodate larger ships in anticipation of 
increased freight traffic.   

    
Since release of D.tΩфр, the Port of Galveston has 
expanded to become a cruise port for year-round 
cruises. According to the Port of Galveston, 
approximately 1.8 million passengers sail from its 
two cruise terminals, with an economic impact of 
$2.3 billion (Port of Galveston).  

 
The Gulf Intracoastal Waterway (GIWW), which runs through East and West Galveston Bay, is a 1,100 mile-long, 
protected, navigable, inland waterway canal that connects ports all along the Gulf of Mexico from St. Marks, 
Florida, ǘƻ .ǊƻǿƴǎǾƛƭƭŜΣ ¢ŜȄŀǎΦ Lǘ ƛǎ ǘƘŜ ƴŀǘƛƻƴΩǎ ǘƘƛǊŘ-busiest inland waterway, and serves as a major shipping and 
boating conduit on the upper Texas coast.     
 
The Texas portion of the GIWW consists of 406 miles of waterway, with the main channel being 379 miles long, 
spanning from the Sabine River to Brownsville. The Texas portion of the GIWW handles 63 percent of its total 
traffic. In 2014, over 86 million short tons of cargo were moved. Most of this cargo was classified as petroleum- 
and chemical-related products (Texas Department of Transportation, 2016, p. 2). 
 
According to the Texas City Terminal Railway Company (2018), the privately owned Port of Texas City is the 15th-
largest port in the U.S. and the 4th-largest in Texas, with waterborne tonnage exceeding 50 million net tons. 
 
In addition to the direct economic benefits provided by Galveston Bay, the estuary also supports coastal 
resilience. Wetlands store water and reduce shoreline erosion. The channels and floodplains that drain the 
watershed also protect infrastructure and associated property. Open-space protection for flood-damage 
mitigation and other collateral benefits are recognized as ecological services. There are also mental and physical 
health benefits associated with proximity to the natural environment, such as those coming from bird watching, 
hiking, and other outdoor activities. 
 
 
 

SHIPPING, INDUSTRY & PETROLEUM 

Container terminal at the Port Houston (photo credit: Port Houston). 
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CHANGES THAT INFLUENCE GALVESTON BAY  
Changes in land use and regional population, as well as natural and man-made disasters, have all played a part in 
the health of the bay system.   
 
Regional Population Growth 
In recent years, the state of Texas saw a 
significant increase in the number of 
people immigrating from out-of-state, 
with a smaller number of Texans 
emigrating to other states. Statewide, 
the Texas population grew by a net 1.1 
million people between 2005 and 2013 
(Office of the State Demographer, 2016, 
p. 3).  
 
Since release of D.tΩфр, the five 
counties surrounding the lower portion of the Galveston Bay watershed added 1.8 million people, a 33 percent 
net increase (U.S. Census Bureau, Population Division, 2016), ǊŜƛƴŦƻǊŎƛƴƎ IƻǳǎǘƻƴΩǎ Ǉƻǎƛǘƛƻƴ ŀǎ ǘƘŜ ƴŀǘƛƻƴΩǎ 
fourth-largest city. As the population increases, so too does the demand for water for drinking, agriculture, 
landscaping, and industrial uses. That demand may limit the volume of freshwater reaching Galveston Bay, as well 
as alter the quality, timing and / or location in which the water arrives, thus impacting the productivity of the 
estuary (Texas Water Development Board, Bays & Estuaries, 2018). More information about freshwater inflows 
begins on page 91. 
 
In addition, population growth requires supportive infrastructure such as wastewater systems. If a wastewater 
system is not well built and maintained, it can contribute to higher concentrations of fecal bacteria and reduced 
water quality. Runoff from residential and commercial housing and roadways contributes to nonpoint source 
pollution due to increased impervious surfaces. Runoff from lawns, construction sites, and streets can include 
bacteria, nutrients, sediments, petroleum products, and heavy metals, also contributing to reduced water quality. 
More information about nonpoint source pollution begins on page 45. 
 
 
Changes in Land Use  
Since 1995, the region has experienced a significant shift in land use due in part to population growth, which led 
to the loss of habitats. Loss of habitat affects surface water quality, reduces or threatens biodiversity, and 
disrupts the food chain.  

 
In 2000, the five counties that surround Galveston Bay had 1.5 million housing units; by 2010, that total had 
reached 1.8 million, a 23 percent increase in the total housing units in the region (U.S. Census Bureau, Housing 
Division, 2016). The increase in development contributed to wetlands loss in Galveston Bay. Between 1996 and 
2010, 365 acres of saltwater wetlands and 13,538 acres of freshwater wetlands were lost to development in the 
Galveston Bay system (Galveston Bay Foundation and Houston Advanced Research Center [GBF & HARC], 2016, p. 
45). Changes to regional land use and their implications for Galveston Bay are explored further under Plan Priority 
Two: Protect and Sustain Living Resources. 
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Natural and Man-Made Disasters 
Areas along the coast are inherently vulnerable to the forces of nature, particularly tropical storms, hurricanes, 
and stalled storm fronts, all of which are capable of reshaping the coastline. Unaltered estuaries and bay systems 
are resilient to natural disasters, while those same systems can become less resiliant following man-made 
alterations. These areas play a vital role in tempering the hazards and subsequent economic effects.  
 
The warm water temperatures of the Gulf of Mexico provide favorable conditions that are conducive for tropical 
storms to persist or even strengthen into a hurricane. As is the entire Texas Coast, the lower Galveston Bay 
watershed is vulnerable to hurricanes and has experienced many named storms since the release of D.tΩфр. 
While the intensity of rainfall and overall impact have varied, each storm has brought the risk of flooding due to 
accumulation and / or storm surge; water quality pollution due to industrial and domestic infrastructure failures 
and contaminated runoff; and the potential to alter the salinity of the bay, necessary for the health of its aquatic 
life.  
 
The region also experienced negative impacts to its living resources due to other disasters, including, but not 
limited to, chemical spills and other releases. These disasters have affected the bay and its river and bayou 
tributaries and, in turn, affected the economy and the quality of life of Galveston Bay region residents. These 
disasters have increased an awareness for resilience in the natural and built environments, particularly the need 
to consider coastal resilience in and around Galveston Bay. Resilience is the ability to prevent a short-term hazard 
event from turning into a long-term, community-wide disaster. /ƻŀǎǘŀƭ ǊŜǎƛƭƛŜƴŎŜ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ŀ ŎƻƳƳǳƴƛǘȅΩǎ 
ŀōƛƭƛǘȅ ǘƻ άōƻǳƴŎŜ ōŀŎƪέ ŀŦǘŜǊ ƘŀȊŀǊŘƻǳǎ ŜǾŜƴǘǎ ǎǳŎƘ ŀǎ ƘǳǊǊƛŎŀƴŜǎΣ Ŏƻŀǎǘŀƭ ǎǘƻǊƳǎΣ ŀƴŘ ŦƭƻƻŘƛng rather than 
simply reacting to impacts (National Oceanic and Atmospheric Administration, 2017). 

 
  

Gordy marsh (photo credit: U.S. Fish and Wildlife Service). 
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Progress Through Partnerships 
 
The GBEP works cooperatively with local governments, businesses, ports, commercial fisheries, recreational 
anglers, environmental and other nonprofit organizations, and state and federal natural resource agencies. The 
contributions of these partners shape the success of CCMP initiatives and a sustainable future for Galveston Bay. 
 
The GBEP, the Council and its subcommittees, and stakeholder groups, working to preserve Galveston Bay, have 
accomplished a great deal since the creation of D.tΩфр. The GBEP partners made notable achievements in 
improving water quality, restoring wetlands, protecting habitats, and educating the public. Since its inception, the 
GBEP has directly funded more than 200 implementation projects and dedicated $5 million to on-the-ground 
resource conservation and education projects. Additional efforts to improve Galveston Bay and its estuary were 
undertaken by area governments, agencies, and nonprofit organizations. Examples of these achievements can be 
found throughout this document. 

 
 

 
 
  

The GBEP worked with an artist to create chalk art drawings depicting the connection between stormwater and bay health on storm 

drains, which were recorded as stop-art videos and distributed as public service announcements throughout the lower portion of the 

Galveston Bay watershed.  
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DEVELOPMENT OF  
THE GALVESTON BAY PLAN, 2ND EDITION 
 
The GBEP consulted with directors and CCMP revision coordinators from other NEPs and listened to feedback 
from local stakeholders to develop an approach and craft D.tΩму. Suggested techniques included coordination 
with the Council and its subcommittees with a focus on small-group meetings and using a Technical Advisory 
Committee to guide stakeholder engagement activities and the development of D.tΩму content. The GBEP also 
incorporated feedback from multiple sources to create a comprehensive Public Engagement Plan (see Appendix 
B: List of Public Engagement Materials) and scheduled stakeholder and public engagement activities.  
 
 

FIGURE 3 
THE GALVESTON BAY PLAN, 2ND EDITION REVISION PROCESS 
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In October 2016, the GBEP hosted Workshop #1 and a public Open House to review existing priorities in D.tΩфр 
and the SAP, as well as identify any emerging priorities that should be incorporated into D.tΩму (see page 163, 
Public Review Process). Meeting invitations were sent to all Council and subcommittee members, government 
affiliates, partnership organizations, and numerous regional agencies, organizations, and newsletter subscribers.  
 
Using the input received during Workshop #1 and the public Open House, the GBEP developed technical 
frameworks for four focus areas that corresponded with the subcommittees of the Council: M&R, NRU, PPE, and 
WSQ. The Council and its subcommittees provided feedback on the frameworks through six meetings. 
 
In March 2017, stakeholders and interested parties reviewed the revised frameworks and provided feedback at 
Workshop #2. Workshop attendees saw how comments were incorporated into Actions and gave additional 
guidance and feedback on the draft Actions that would become D.tΩму. 
 
A draft of D.tΩму was released for public comment and review in early 2018. The GBEP held a public Open House 
(Workshop #3) on March 5, 2018, to present the draft. The GBEP received many comments following the meeting 
through an online forum. After addressing those comments, D.tΩму was submitted to the Council for approval on 
October 17, 2018. D.tΩму identifies specific milestones and projects to ensure the protection and preservation of 
Galveston Bay over the next 10 years and beyond. 
 
 
  

Workshop #2 attendees listened to a presenter (far left). Participants reviewed a technical framework (center). Participants added 

content to a technical framework (top right). Participants prioritized Objectives for a workshop exercise (bottom right).  
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COMPARING THE TWO PLANS 
The GBEP used D.tΩфр as a starting point for the development of D.tΩму, but there are some key differences that 
will assist the reader with reconciling the two. When D.tΩфр was developed, stakeholders identified the 17 most 
pressing issues facing Galveston Bay and developed 82 corresponding Actions under 11 Action Plans to address 
those problems. For D.tΩму, stakeholders sought to simplify its structure while still building on the hard work of 
D.tΩфр. 
 

FIGURE 4 
FOUR PLAN PRIORITIES 

 

 
Plan Priority One: 
Ensure Safe Human and Aquatic Life Use 
 

 

 
Plan Priority Two: 
Protect and Sustain Living Resources 
 

 

 
Plan Priority Three: 
Engage Communities  
 

 

 
Plan Priority Four: 
Inform Science-Based Decision Making 
 

 
 
Both versions of the CCMP address 17 Priority Issues. D.tΩму is organized under four Plan Priorities (see Figure 4) 
and 10 Action Plans.  Many Actions under the Action Plans from D.tΩфр were combined or removed due to 
completion or changes in regulation, and the original 82 Actions became 38 (see Figure 5). More information on 
how D.tΩфр is integrated into D.tΩму appears in Appendix E: Technical Crosswalk. 
 
D.tΩму addresses many broad issues, focusing on proactive management versus reactive management. The 
Council and its subcommittees purposefully focused on Actions and topic areas that can be addressed by the 
GBEP and its partners.  
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By structuring D.tΩму around Plan Priorities instead of issues, the GBEP and its partners draw focus to action-
oriented outcomes that, when achieved, will solve problems and preserve Galveston Bay.  For example, with the 
establishment of the legislative process for environmental flows (information on Senate Bills 1-3 begins on page 
92), the D.tΩму Freshwater Inflows Action Plan shifts from developing regulatory protections to actions that 
support continued research, outreach, and community engagement to ensure adequate flows of freshwater 
reach Galveston Bay to protect and sustain living resources.  

 
 

FIGURE 5 
COMPARING THE PLANS, AT A GLANCE 

 
 

D.tΩфр D.tΩму 

Priority Issues 17 
 

17 
 

Plan Priorities Not Applicable 4 

Action Plans 
 

11 
 

10 

Actions 
 

82 
 

38 

 
 
Other changes include, but are not limited to, a focus on the creation and implementation of watershed-based 
plans (WBP), expanded coordination on water quality improvements, expanded stakeholder involvement, more 
significant focus on education/outreach initiatives, and more robust work to protect and sustain living resources 
through science-based decision making. D.tΩму also seeks to identify Actions that support freshwater inflow to 
Galveston Bay to protect and sustain living resources. 
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D.tΩму builds upon previous plans and the 
significant body of scientific research, 
publications, and public input received for 30 
years. However, this document does not revisit all 
data in its entirety, nor does it replace the 
multiple State of the Bay Reports or other 
research publications that provide the foundation 
of D.tΩму. A complete list of publications cited 
appears in Appendix G: Bibliography. 
 
D.tΩму is designed to address the issues 
stakeholders have identified as the priorities for 
implementation over the next 10 years, 
modifying ǘƘŜ ǊŜƎƛƻƴΩǎ collective efforts based on 
knowledge and expertise gained through experience. These priorities do not mean the efforts of D.tΩму abandon 
previous priorities, instead they acknowledge a limitation of resources and focus on the most achievable and 
high-priority Actions for the coming decade. 
 
 
 

LOOKING AHEAD 
 
 
D.tΩму is a roadmap for the future. It reflects the work and input of many stakeholders and two decades of 
conservation work. It is a living document that will continue to be updated or revised as priorities or conditions 
change.  
 
In the technical sections of G.tΩму, some Actions are left intentionally flexible to account for emerging 
technologies, opportunities, and threats such as Hurricane Harvey, a Category 4 hurricane that hit the Texas gulf 
coast in August 2017. Harvey caused wide-spread flooding and property damage, with hundreds of thousands of 
structures affected by the storm and tens of thousands of people displaced. At the time of publication, the scale 
ŀƴŘ ǎŎƻǇŜ ƻŦ IŀǊǾŜȅΩǎ ƛƳǇŀŎǘ ƻƴ DŀƭǾŜǎǘƻƴ .ŀȅ was not fully apparent. However, recovery work will inform future 
efforts of the GBEP and its partners. 
 
Additional topics to consider, which were identified by stakeholders during the creation of D.tΩму, include coastal 
resilience in the face of changing weather patterns and sea levels; changes in land use; increased population; and 
emerging contaminants, such as endocrine disrupters, personal care products, and microplastics. 

 
The Council, with technical support from its subcommittees, works as information becomes available to ensure 
D.tΩму remains flexible enough to meet the changing needs of the Galveston Bay estuary and its stakeholders. 
  

What is The Galveston Bay Plan, 2nd Edition? 
 

D.tΩму is a guidance document or central point of 
reference for improved coordination among 

stakeholders across the Galveston Bay watershed. 
It helps to avoid duplication and optimize efficiency 
through its four Plan Priorities, 10 Action Plans, and 

38 Actions. The document is not intended to be 
regulatory or specifically binding on Actions or 

timeframes. 
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FIGURE 6 
COMPOSITION OF THE GALVESTON BAY COUNCIL 

 

Type of Organization Interest Represented 

Federal Agencies 

U.S. Coast Guard 

U.S. Geological Survey 

National Marine Fisheries Service 

U.S. Department of Agriculture, Natural Resource Conservation Service 

U.S. Army Corps of Engineers 

U.S. Environmental Protection Agency 

U.S. Fish and Wildlife Service 

State Agencies 

Texas Department of Agriculture 

Texas General Land Office 

Texas Department of State Health Services 

Texas Commission on Environmental Quality 

Texas Parks & Wildlife Department 

Texas Railroad Commission 

Texas Department of Transportation 

Texas State Soil & Water Conservation Board 

Texas Water Development Board 

Regional/Local 
Governments 

Gulf Coast Authority 

Houston-Galveston Area Council 

City of Houston 

Medium Local Governments - pop  25K- 500K 

Small Local Governments - pop  <25,000 

Trinity River Authority 

Port of Houston Authority 

Large Local Governments - pop  >500K 

San Jacinto River Authority 

Environmental/CitizensΩ 
Groups 

Galveston Bay Foundation 

Citizens-at-Large 

Underrepresented Community Representative 

League of Women Voters 

Coastal Conservation Association 

Low-Income Community Representative 

Other Conservation Organizations 

Private Sector 

Nature Tourism 

Greater Houston Partnership  

Utilities  

Industry 

Marinas 

Commercial Fisheries 

East Harris County Manufacturer's Association 

Research/Academia 
Major Universities 

Texas Sea Grant Program 
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About the  
Estuary Program 

  

GBEP MISSION 
To preserve Galveston Bay for generations to come. 
 
GBEP PURPOSE 
To provide comprehensive ecosystem management through collaborative partnerships and ensure preservation of 
DŀƭǾŜǎǘƻƴ .ŀȅΩǎ ƳǳƭǘƛǇƭŜ ǳǎŜǎΦ 
 
GBEP GOALS 

¶ Judiciously acquire, manage, and disburse funds to implement specific actions in the CCMP. 

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

¶ Coordinate, monitor, and track implementation activities of CCMP partners. 

¶ Identify and communicate Galveston Bay improvements to agencies, stakeholders, and the public. 

¶ Conduct public outreach and education to increase awareness of Galveston Bay. 

¶ Maintain stakeholder involvement in the decision-making process through the Galveston Bay Council. 
 
THE GALVESTON BAY COUNCIL 
Per D.tΩфр, the TCEQ appointed the Council, a 41-member advisory committee, in November 1995 as governing body for 
CCMP implementation.   
 
Many stakeholder groups are represented on the Council, which: 

¶ Provides an ongoing forum for technical and stakeholder review and involvement during implementation. 

¶ Contributes to assessments of plan effectiveness and participates in periodic redirection of D.tΩфрΩǎ management 
initiatives. 

¶ Ensures coordination and tracking implementation. 

¶ Advises the TCEQ during the review of projects. 

¶ Maintains agency commitments to implement D.tΩфр; ensures efficient cross-jurisdictional coordination; and, if 
necessary, facilitates the resolution of disputes. 

¶ Sets annual priorities for the implementation of action plans. 
 
SUBCOMMITTEES AND PARTNERS 
Subcommittees of the Council meet quarterly, or more frequently if needed, to facilitate D.tΩфрΩǎ implementation 
activities and provide technical support to the Council. This includes developing projects and programs that fulfill 
implementation activities outlined in the CCMP, finding opportunities to collaborate and leverage funds with other 
organizations and stakeholders. 

 
The subcommittees are: 

¶ Natural Resource Uses Subcommittee 

¶ Water and Sediment Quality Subcommittee 

¶ Public Participation and Education Subcommittee 

¶ Monitoring and Research Subcommittee 

¶ Budget and Priorities Subcommittee 

http://www.gbep.state.tx.us/subcommittees/#NRU
http://www.gbep.state.tx.us/subcommittees/#WSQ
http://www.gbep.state.tx.us/subcommittees/#PPE
http://www.gbep.state.tx.us/subcommittees/#MR
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Plan Organization 
The Priority Issues and Actions from D.tΩфр and the SAP are still relevant and crucial to protecting and preserving 
Galveston Bay. D.tΩму builds on the successful projects started from earlier plans and identifies new or modified 
Actions.  

Wetlands adjacent to Jumbile Cove in West Galveston Bay (photo credit: Sarah Bernhardt). 
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STRUCTURE OF  
THE GALVESTON BAY PLAN, 2ND EDITION 
 
The technical heart of D.tΩму is its Action Plans, nested within four Plan Priorities (see Figure 7 on Page 33). The 
10 Actions Plans were developed by the Council and its four subcommittees through a series of meetings and 
workshops, during which the activities necessary to preserve Galveston Bay were outlined and grouped. More 
information about the process by which the Action Plans were developed through stakeholder engagement 
begins on page 167, Public Review Process. 
 
Many of the numbered Actions within the Action Plans continue to address issues previously identified in D.tΩфр. 
New Actions have been added to address revised Plan Priorities. Plan Priorities, Action Plans, and Actions are 
presented in this document with numerical and alphabetical labels for organization and communication purposes 
but are not placed in any specific order based on their relative importance or priority.  
 
 

READING THE GALVESTON BAY PLAN, 2ND EDITION 
The four technical components of this document, called Plan Priorities, follow a similar pattern to increase 
readability. Each Plan Priority is symbol- and color-coded and includes a short topical introduction, followed by an 
overview of the factors influencing each priority and a brief discussion of past successes. Action Plans are 
structured similarly, providing a brief topical overview and highlighting the status of current efforts in the region.  
 
Each Action is assigned a number that references the Action Plan under which it is housed. Each of the 38 Actions 
includes a short discussion, followed by a list of Potential Implementers, Activities, Performance Measures, 
Implementation Cost Estimates, and References to previous plans. Figure 9: Anatomy of an Action on page 38 
provides a detailed explanation of the various components, categories, and definitions common to all Actions. 
 
Due to the dynamic nature of Galveston Bay, some Actions in D.tΩму are relevant to multiple Plan Priorities and 
Action Plans. Text or symbols indicate where Actions are closely linked. Figure 8: Plan Priorities Matrix on pages 
36 and 37 gives an overview of which Plan Priorities are addressed by Actions under the 10 Action Plans. Figure 7: 
Structure Overview is a comprehensive view of the four Plan Priorities and 10 Action Plans. 
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FIGURE 7 
THE GALVESTON BAY PLAN, 2ND EDITION STRUCTURE OVERVIEW 
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PLAN PRIORITIES OVERVIEW 
 
 

Plan Priority One:  
Ensure Safe Human and Aquatic Life Use 

 
Galveston Bay is an economic driver for the Houston-Galveston region with frequent and varied use by residents, 
tourists, and commercial and trade interests. For people who live, work, and play in and around Galveston Bay it 
is beneficial to take an active role in protecting it. D.tΩму outlines the steps to be taken to ensure Galveston Bay 
is kept safe for human and aquatic life use.  
 
To ensure safe human and aquatic life use of Galveston Bay, three Action Plans are identified. 
 

 
 
 
 
 
 
 

 
 

Plan Priority Two:  
Protect and Sustain Living Resources 

 
The lower Galveston Bay watershed is composed of habitats that range from open water areas and estuarine 
wetlands to freshwater wetlands and upland coastal prairie. These habitats support plant, fish, and wildlife 
species that ensure the health and biological diversity of the estuarine system. D.tΩму continues the ecosystem 
approach to living resource protection identified in D.tΩфр to ensure the existence of an optimal variety and 
distribution of coastal habitats. 
 
To protect and sustain the living resources of Galveston Bay, three Action Plans are identified. 

 

  

Improve Water Quality Through Nonpoint Source Pollution Abatement 
 
Improve Water Quality Through Point Source Pollution Abatement  
 
Promote Public Health and Awareness 

 

Support Habitat Conservation 
 
Support Species Conservation 
 
Sustain Freshwater Inflows  
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Plan Priority Three:  
Engage Communities 

 
Nearly 5.4 million people call the five counties that surround Galveston Bay home (U.S. Census Bureau, 
Population Division, 2016), with millions more visiting the region each year. Residents and visitors affect the 
health of Galveston Bay through their daily actions, which makes engaging the people of Galveston Bay critical to 
its long-term successful management, and the sustainability of the bay and its resources. 
 
D.tΩму continues and builds upon the comprehensive public participation and education work identified in 
D.tΩфр, with a renewed focus on connectivity, personal responsibility, and increasing environmental literacy.  
 
To fully engage the people who live, work, and play in Galveston Bay, two Action Plans are identified.  

 
 
 

 

Plan Priority Four:  
Inform Science-Based Decision Making 
 

The health of the Galveston Bay estuary is dynamic, due to both human interactions and natural processes. These 
changes can affect the people, habitats, and species of Galveston Bay, making monitoring and research essential 
for the GBEP and its partners to manage, protect, and sustain Galveston Bay. 
 
D.tΩму continues the coordinated approach identified in D.tΩфр with monitoring and research activities that 
focus on applied research and coordination to identify knowledge gaps and research needs and collection of data 
to address emerging issues, such as endocrine disrupters and personal care product contaminants. 
 
To ensure data used by the GBEP and its partners are accurate, defensible, and accessible, two Action Plans are 
identified.  
 

 
 

Preserve Galveston Bay Through Stakeholder and Partner Outreach 
 
Support Public Education and Awareness Initiatives 

Collaborate with Research Institutions to Support Focus Area Applied Research and Monitoring 
 
Increase Access to Galveston Bay Ecosystem Information 
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FIGURE 8 
PLAN PRIORITIES MATRIX 

ACTION PLANS AND CORRESPONDING ACTIONS 

PLAN PRIORITIES 

Ensure Safe  
Human and 

Aquatic Life Use 

Protect and 
Sustain Living 

Resources 

Engage 
Communities  

Inform Science-
Based Decision 

Making 

  

Action Plan: Improve Water Quality Through Nonpoint Source Pollution Abatement (NPS) 

NPS-1 Support Watershed-Based Plan Development and Implementation x x x x 

NPS-2 Support Nonpoint Source Education and Outreach Campaigns x x x  

NPS-3 Implement NPS Best Management Practices x x  x 

NPS-4 Host Nonpoint Source Workshops x  x x 

Action Plan: Improve Water Quality Through Point Source Pollution Abatement (PS) 

PS-1 Support Stormwater Education Programs x  x  

PS-2 Achieve Sanitary Sewer System Capacity and Integrity x  x  

PS-3 Increase Wastewater Treatment Facility Compliance x  x  

Action Plan: Promote Public Health and Awareness (PHA) 

PHA-1 Improve Seafood Advisory Awareness x  x x 

PHA-2 Improve Regional Contact Recreation Risk Awareness x  x  

PHA-3 Improve Contact Recreation Safety Through Watershed-Based Plans (WBPs) x   x 

PHA-4 Improve Shellfish Consumption Safety Through WBPs x  x x 

PHA-5 Improve Finfish Consumption Safety Through WBPs x  x x 

       

  

Action Plan: Support Habitat Conservation (HC) 

HC-1 Land Acquisition x x   

HC-2 Habitat Restoration x x   

HC-3 Habitat Enhancement x x   

Action Plan: Support Species Conservation (SC) 

SC-1 Native Species Management  x x x 

SC-2 Invasive Species Control  x x x 

Action Plan: Sustain Freshwater Inflows (FWI) 

FWI-1 Regional Planning for Freshwater Inflows x x x  

FWI-2 Freshwater Inflows Research and Management x x  x 

FWI-3 Water Conservation and Education x x x  
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ACTION PLANS AND CORRESPONDING ACTIONS 

PLAN PRIORITIES 

Ensure Safe  
Human and 

Aquatic Life Use 

Protect and 
Sustain Living 

Resources 

Engage 
Communities 

Inform Science-
Based Decision 

Making 

  

Action Plan: Preserve Galveston Bay Through Stakeholder and Partner Outreach (SPO) 

SPO-1 Stewardship Programs and Volunteer Opportunities x x x  

SPO-2 Workshops and Events x x x  

SPO-3 Support Regional Initiatives  x x x x 

SPO-4 Local Government Outreach x x x x 

Action Plan: Support Public Education and Awareness Initiatives (PEA) 

PEA-1 Key Issue Engagement x x x x 

PEA-2 Adult Education x x x  

PEA-3 Kindergarten to 12th Grade (K-12) Education Efforts   x  

       

  

Action Plan: Collaborate with Research Institutions to Support Focus Area Applied Research and Monitoring (RES) 

RES-1 Conduct Biological Stressor Monitoring and Research x x x x 

RES-2 Conduct Geochemical Stressor Monitoring and Research x x x x 

RES-3 Conduct Physical Stressor Monitoring and Research x x x x 

RES-4 Conduct Monitoring and Research to Address Limits to Contact Recreation x  x x 

RES-5 Conduct Monitoring and Research to Address Limits to Seafood Consumption x  x x 

RES-6 Evaluate Best Management Practice (BMP) Projects x  x x 

RES-7 Conduct Research on Ecosystem Service and Economic Valuation of Bay Resources    x 

RES-8 Complete Coastal Resiliency and Acclimation Studies    x 

Action Plan: Increase Access to Galveston Bay Ecosystem Information (ACS) 

ACS-1 Tracking Ecosystem Health Indicators x x x x 

ACS-2 Access to Monitoring and Research Data x x x x 

ACS-3 Track Galveston Bay Plan Implementation x x x x 
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FIGURE 9 
ANATOMY OF AN ACTION 

  

*Timeframe and Output(s) and Implementation Costs are set ranges collectively developed by subcommittee members, Council 

members, and attendees of the public workshops. Ranges are consistent throughout the document.  

 Outputs that appear in multiple Actions are not intended to count toward total Implementation Costs multiple times but are 

instead a shared cost between multiple Actions. An example of this is the State of the Bay Symposium, which will be the final 

output for many research Activities under multiple Actions. 
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Plan Priority One:  
Ensure Safe Human and 
Aquatic Life Use 

   
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

To preserve Galveston Bay for future generations, the GBEP and its partners must take steps to ensure the safe 
human and aquatic life use of its waters. 

Trash Bash volunteers take a break to fish off a dock on Dickinson Bayou (photo credit: Trash Bash). 
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The Galveston Bay estuary is one of the most productive in the country, contributing billions of dollars each year 
to the local economy through commercial fishing, tourism, and oyster harvesting (EPA, 2004, p. 251) and millions 
of dollars in local and state tax revenue (Galveston Island). Its 232 miles of shoreline are a destination for fishing, 
boating, bird watching, and recreation. In addition, Galveston Bay is a major transportation hub and economic 
ŘǊƛǾŜǊ ŦƻǊ ǘƘŜ ǊŜƎƛƻƴΣ ǳǎŜŘ ǘƻ ǎƘƛǇ ƎƻƻŘǎ ƛƴǘƻ ŀƴŘ ƻǳǘ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ƴǳƳōŜǊ ƻƴŜ ǇƻǊǘ ƛƴ ŦƻǊŜƛƎƴ ǘƻƴƴŀƎŜΣ ǘƘŜ 
Houston Ship Channel (Port of Houston Authority, 2018). 
 
However, steps are needed to ensure Galveston Bay is kept safe for human and aquatic life use. Those who live 
and recreate in the Galveston Bay watershed should actively participate in protecting the health of the bay by 
choosing behaviors that positively affect water quality, plants, and animals. To ensure safe human and aquatic life 
use of Galveston Bay, three Action Plans are identified. 
 
 
 
 
 
 
 
The three Action Plans identified under this Plan Priority were developed primarily through the WSQ 
subcommittee of the Council.  

 
 

FACTORS THAT INFLUENCE PLAN PRIORITY 
There are several crucial factors that determine safe human and aquatic life use of Galveston Bay. The foremost 
of these is the quality of the surface water in the lower Galveston Bay watershed. Water quality is a key indicator 
of the health of the bay and whether those waters pose a risk for human use. Water quality in Galveston Bay is 
generally good, especially in the open bay. The 2017 Galveston Bay Report Card, developed by the Houston 
Advanced Research Center (HARC) and the Galveston Bay Foundation, graded water quality by evaluating 
nitrogen, phosphorus, and dissolved oxygen. Based on these three parameters, Galveston Bay received a grade of 
an A for two consecutive years (2015 and 2016 data) (GBF & HARC, 2016, p. 8; GBF & HARC, 2017, p. 8). Per the 
Report Card, this grade άis consistent with long-term trends of improving water quality as a result of Clean Water 
Act implementation and ongoing implementation of Watershed Protection Plans in our region (locally-driven, 
watershed-specific plans to voluntarily address complex water quality problems in the region). 2016 was also a 
ƎƻƻŘ ȅŜŀǊ ŦƻǊ ŎƻƴǎƛǎǘŜƴǘ ǊŀƛƴŦŀƭƭΣ ǿƘƛŎƘ ƘŜƭǇǎ ƪŜŜǇ ǘƘŜ ǊŜƎƛƻƴΩǎ ǊƛǾers and bayous flowing.έ 

 

The Relationship Between Water Quality and Water Quantity 

Water quantity, in the form of freshwater inflows, is intrinsically linked to water quality and the health of Galveston Bay. The 
tremendous productivity of its estuary relies on both good water quality and plentiful flows from its watershed. As populations grow, 
less water is available for environmental interests. At the same time, development can contribute pollutants and decrease natural land 
cover that filters and slows stormwater. As inflows become smaller, more irregular, and of lower quality, the bay ecosystems can be 
degraded. 
 
While natural functions cannot be wholly re-created, best management practices can be integrated to mitigate the impacts of 
development. Water conservation efforts can increase water supplies. Green infrastructure techniques help filter and regulate 
stormwater and reduce water demand. Pursuing a strategy of low impact development and wise use of water resources helps address 
the need for clean and sufficient inflows to the bay. 

Improve Water Quality Through Nonpoint Source Pollution Abatement 
 
Improve Water Quality Through Point Source Pollution Abatement  
 
Promote Public Health and Awareness 

 

ACTION 
PLANS 
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Seafood consumption safety did not fare as well as water quality in the 2017 Galveston Bay Report Card, receiving 
a grade of C for Galveston Bay and a grade of D for 
rivers and bayous. Contamination from 
polychlorinated biphenyls (PCBs) and dioxins (toxic 
pollutants that are driving factors in seafood 
consumption advisories) is different than other 
water quality parameters. Typically the result of 
industrial and chemical production processes and 
incomplete combustion, PCBs and dioxins affect 
the food chain and are most often found in the 
fatty tissue of fish and larger aquatic life. People 
who eat fish or shellfish contaminated by PCBs and 
dioxins can develop long-term, serious illnesses. 
 
 
The Texas Department of State Health Services (TDSHS) issues seafood consumption advisories when tests on fish 
and shellfish indicate there is an increased risk to human health from the presence of toxic pollutants. In 
September 1990, TDSHS issued the first dioxin advisory for upper Galveston Bay (DSHS ADV-3). Additional 
advisories for the Galveston Bay estuary and the Houston Ship Channel (DSHS ADV-50 and ADV-55) were issued in 
2013, rescinding portions of previous advisories. The TDSHS website includes current fishing advisories, bans, and 
more. 
 

Contact recreation is a fundamental component of human use of 
the waters within the Galveston Bay watershed. This includes 
several activities, such as swimming, fishing, and boating, where 
there is risk of ingesting water. Forty-six percent of the assessed 
stream miles in Galveston Bay are impaired for high levels of 
bacteria (TCEQ, 2014, TCEQ_AU_Line_14). This impairment is 
determined by the TCEQ based on concentrations of indicator 
bacteria (Escherichia Coli [E. coli], Enterococcus [enterococci]), 
and fecal coliform, which come from mammal and bird 
excrement.  
 
These bacteria indicate the presence of other dangerous 
pathogens in the water that can cause gastrointestinal illness and 
infections if ingested. Since release of D.tΩфр, the GBEP and its 
partners continue to implement programs to address bacteria, 
most notably the Bacteria Implementation Group (BIG). More 
information about the BIG begins on page 54. 
 

 
 
 
 
 
 

Detailed Water Quality Data 
 

More information about the water quality 
parameters discussed in D.tΩму can be found 

online. Key resources include the GBEP Regional 
Monitoring Database, the Galveston Bay Report 
Card, and the Houston-Galveston region Clean 
wƛǾŜǊǎ tǊƻƎǊŀƳΩǎ ŀƴƴǳŀƭ ǊŜƎƛƻƴŀƭ ǿŀǘŜǊ ǉǳŀƭƛǘȅ 

report, IƻǿΩǎ ¢ƘŜ ²ŀǘŜǊΚ.  
 

Feral hogs contribute to water quality degradation 
in many areas (photo credit: Texas A&M AgriLife 

Extension Service). 

https://www.dshs.texas.gov/seafood/advisories-bans.aspx
http://www.texascoastalatlas.com/AtlasViewers/StatusAndTrends/SnTatlas.html
http://www.texascoastalatlas.com/AtlasViewers/StatusAndTrends/SnTatlas.html
http://www.galvbaygrade.org/
http://www.galvbaygrade.org/
http://www.h-gac.com/community/publications/water-resources.aspx
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BUILDING ON PAST SUCCESS  
D.tΩфр provided a roadmap for the GBEP to address the water quality challenges affecting safe human and 
aquatic life use of Galveston Bay. Since its publication, water quality improvement projects that address nonpoint 
source (NPS) and point source (PS) pollution, as well as aid public health and awareness, were supported by the 
GBEP.  
 
 

WATERSHED-BASED PLANS  
WBPs are strategies for mitigating impairments and / or concerns in water bodies. In Galveston Bay, bacteria, 
dissolved oxygen, nutrients, and PCBs and dioxins are the primary parameters resulting in impairments (Houston-
Galveston Area Council [H-GAC], 2014). There are two types of WBPs in the Galveston Bay estuary.  
 

TOTAL MAXIMUM DAILY LOAD / IMPLEMENTATION PLAN 
A Total Maximum Daily Load (TMDL) is a regulatory process triggered when a water body is placed on the 
¢/9vΩǎ ƭƛǎǘ ƻŦ ƛƳǇŀƛǊŜŘ ǿŀǘŜǊ ōƻŘƛŜǎΣ ǘƘŜ олоόŘύ ƭƛǎǘΦ ¢ƘŜ ¢a5[ ŎŀƭŎǳƭŀǘŜǎ ǘƘŜ ƳŀȄƛƳǳƳ ŀƳƻǳƴǘ ƻŦ ŀ 
pollutant that a water body can receive and still meet water quality standards. An Implementation Plan (I-
Plan) is a stakeholder-driven plan that describes how the pollutant reductions described in the TMDL will 
be achieved. Stakeholders propose voluntary, and sometimes regulatory, measures in the I-Plan to 
address the pollutant of concern. There are currently five TMDL / I-Plan projects in the lower portion of 
the Galveston Bay watershed. The EPA's website provides more information about TMDL / I-Plans, 
including funding and development. 

 
WATERSHED PROTECTION PLAN 
Watershed Protection Plans (WPP) are voluntary (non-regulatory) plans developed by watershed 
stakeholders. A WPP can be can be developed to preserve and / or restore water bodies. Local 
stakeholders work to improve or protect water quality by looking at issues beyond typical water quality 
parameters. A WPP can also be implemented by a concerned group of residents, even if the water body 
does not appear on the 303(d) list (H-GAC, 2014). Within the lower Galveston Bay watershed, there are 
five WPP projects at various stages of completion and implementation. The ¢/9vΩǎ ǿŜōǎƛǘŜ has more 
information about WPPs. 
 

Additional focused studies seek to improve water quality using primarily voluntary means and enhanced 
ŎƻƻǊŘƛƴŀǘƛƻƴ ŀƳƻƴƎ ǎǘŀƪŜƘƻƭŘŜǊǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ .LDΩǎ ¢ƻǇ CƛǾŜ aƻǎǘ ŀƴŘ ¢ƻǇ CƛǾŜ [Ŝŀǎǘ LƳǇŀƛǊŜŘ ²ŀǘŜǊ 
Bodies project, funded by the GBEP, aimed to identify specific bacteria sources.  
 
 

  

Water Resources Information Map 

Learn more about regional water quality through the Houston-DŀƭǾŜǎǘƻƴ !ǊŜŀ /ƻǳƴŎƛƭΩǎ Water Information Resources Map 
(WRIM). The WRIM displays concern and impairment data for five parameters in the Houston-Galveston region in an 
interactive format.  

https://www.epa.gov/tmdl/program-overview-total-maximum-daily-loads-tmdl
https://www.tceq.texas.gov/waterquality/nonpoint-source/mgmt-plan/watershed-pp.html
http://h-gac.maps.arcgis.com/apps/MapSeries/index.html?appid=30b802d67f5d4a2aa7915cc30bca9318
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FIGURE 10 
WATERSHED-BASED PLANS IN THE LOWER PORTION OF THE GALVESTON BAY WATERSHED* 

  

*Houston Ship Channel and Galveston Bay TMDL and Implementation Plan not included on this map. 
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BEST MANAGEMENT PRACTICES 
Best Management Practices (BMP) include any practice that could be implemented to protect water quality and 
ensure safe human and aquatic life use. The successful implementation of BMPs identified by WBPs is dependent 
on gaining early and sustained participation and involvement of stakeholders in the watershed, which can be a 
time-intensive process. Pet waste disposal stations, riparian buffers, pump-out stations for boater waste, and 
stormwater treatment wetlands are some of the many examples of BMPs that are included in WBPs in the 
Galveston Bay watershed. 

 
Education efforts are key in targeting specific behaviors and pollutant sources, such as the Cease the Grease 
campaign managed by the Galveston Bay Foundation and the Back the Bay campaign administrated through the 
GBEP. More information about Back the Bay is included on page 103. 
 
Direct structural implementation projects are a focus for regional BMPs. The Ghirardi Family WaterSmart Park 
was completed in the spring of 2014 as a collaborative effort between the Texas A&M AgriLife Extension Service, 
League City, and the GBEP. The park is a 3.75-acre neighborhood space that incorporates rain gardens, a cistern 
to collect rain water for irrigation, a green roof on the pavilion, and WaterSmart landscapes.  
 
Texas A&M AgriLife Extension Service is monitoring the effectiveness of the local stormwater BMPs, which have 
the unique soils and climate conditions that have not been well studied here. These data will help quantify the 
benefits of features like rain gardens and swales for local decision makers as they consider incorporating the use 
of these practices into their codes and ordinances. 
 
 
 

The Ghirardi Family WaterSmart Park in League City incorporates numerous BMPs, including rain gardens, a green roof, and a 

cistern to collect rain water (photo credits: Sarah Bernhardt). 
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ACTION PLAN 1 OF 3 

 

 

IMPROVE WATER QUALITY THROUGH NONPOINT 
SOURCE POLLUTION ABATEMENT (NPS) 
 

 
One of the most difficult areas of environmental management is the control of NPS pollution, particularly in 
rapidly growing areas with varying land uses. Rainfall runoff or flood waters contain contaminants from many 
land-based sources, including agriculture, construction, on-site sewage facilities, pet waste, lawn care products, 
and auto maintenance. These contaminants can degrade the tributaries of Galveston Bay, and then eventually 
affect the bay. The contaminants most commonly associated with NPS pollution are bacteria, sediment, nitrogen, 
and phosphorus. 
 
The Houston-Galveston region is projected to add 3.5 
million people by 2040 (H-GAC, 2017). Increased land 
disturbance and impervious surfaces associated with 
ongoing development can generate NPS pollution from a 
wider geographic area, while a decrease in permeable 
surfaces and natural areas, including wetlands, can 
further reduce the opportunity for runoff to be filtered 
as it flows to the bay. As urban and suburban 
development increases, implementation of BMPs that 
reduce or eliminate runoff are of increasing importance 
to manage NPS pollution. 
 
  

  

What is Nonpoint Source Pollution? 
 

NPS pollution is any type of pollution affecting a 
waterway that originates from many diffuse 
sources and not from a single identifiable 

discharge point. This may include rainfall runoff 
flowing over land, seepage, or illegal dumping. 

The Armand Bayou stormwater treatment wetland at the University of Houston-Clear Lake 

(more information on page 46) (photo credit: Environmental Institute of Houston, University of 

Houston at Clear Lake). 
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Example of Nonpoint Source Pollution Action Implementation 
During development of D.tΩму, the GBEP and its partners emphasized the need to implement BMP projects that 
include a monitoring and research component to reduce NPS pollution in and around Galveston Bay. Some 
existing BMPs in the region already included performance data.  
 
The Armand Bayou stormwater treatment wetland at the University of Houston at Clear Lake is an example of a 
successful BMP that was installed and monitored, demonstrating a reduction in NPS pollution. The stormwater 
wetland was found to be effective for the removal of phosphorus and indicator bacteria depending on flow 
regime and bank stability (Guillen, Mokrech, Oakley & Moss, 2014, p. 12). With the decreased levels of 
phosphorus and indicator bacteria, the frequency of algal blooms in Armand Bayou was reduced as the overall 
level of dissolved oxygen increased (Guillen, Mokrech, Oakley & Moss, 2014, p. 12). As the plant community 
becomes more established, the filtration of the stormwater treatment wetland is expected to increase and attract 
more aquatic and wildlife species. Considering the broad range of land uses, looking at land-based pollutants on a 
watershed scale allows for simultaneous analysis of potential NPS pollution in the lower Galveston Bay 
watershed. Moving forward, the GBEP and its partners will work with organizations implementing new and 
existing BMPs to analyze data and produce a regional BMP white paper that reviews select BMPs. 
 
 

Action Plan Overview 
The NPS Action Plan includes four Actions that address this issue, including support for WBP development and 
implementation (NPS-1); support of NPS education campaigns (NPS-2); implementation of structural and 
nonstructural NPS projects (NPS-3); and presentation of workshops to enhance technical understanding and 
expand use of BMPs (NPS-4).   
 
 

FIGURE 11 
NPS ACTION PLAN MATRIX 

ACTION PLANS AND 
CORRESPONDING ACTIONS 

PLAN PRIORITIES 

Ensure Safe  
Human and 
Aquatic Life 

Use 

Protect and 
Sustain Living 

Resources 

Engage 
Communities 

Inform 
Science-Based 

Decision 
Making 

Action Plan: Improve Water Quality Through Nonpoint Source Pollution Abatement (NPS) 

 
NPS-1 

Support Watershed-Based Plan 
Development and Implementation 

x x x x 

NPS-2 
Support Nonpoint Source Education and 
Outreach Campaigns 

x x x  

NPS-3 
Implement NPS Best Management 
Practices 

x x  x 

NPS-4 Host Nonpoint Source Workshops x  x x 
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Successful implementation of WBPs (NPS-1) and supporting BMPs (NPS-3) will broadly support Plan Priority Two: 
Protect and Sustain Living Resources. NPS-1 requires coordination with the M&R subcommittee on Plan Priority 
Four: Inform Science-Based Decision Making. Similarly, NPS education (NPS-2) requires coordination with the 
NRU and PPE subcommittees of the Council, specifically on Action SPO-3 included under Plan Priority Three: 
Engage Communities.  Expanding understanding and use of BMPs in the region through workshops and speaking 
engagements (NPS-4) closely aligns with the Activities for Action SPO-2 and will also be coordinated between the 
WSQ, PPE, and M&R subcommittees.  
 
More information on SPO-3 is presented on page 110. More information on SPO-2 is provided on page 109. 
 

FIGURE 12 
NONPOINT SOURCE ACTION PLAN  
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NPS-1 Support Watershed-Based Plan Development and Implementation 
Objective: Develop and implement local WBPs with local partners and stakeholders.  

  
 
Priority Issue: NPS pollution causes impairments to the region's waters.   
 
Description: The GBEP and its partners are identifying target area(s) to schedule implementation of WBPs by developing prioritization measures, such as 
relationship of water body to water quality standard impairment, local source of funding or match available, ongoing watershed planning effort, size of 
water body, access to monitoring data, etc. 
 
Implementation location: Lower Galveston Bay watershed. 

 

ACTIVITIES TIMEFRAME AND OUTPUT(S) 
IMPLEMENTATION 

COST 

Identify target project areas and support 
development and implementation of 10 
WBPs. 

Within 2-5 years, support development and / or implementation of two 
WBPs (20% of goals met). 
 

$0 - $200,000 

Within 5-10 years, support development and / or implementation of three 
additional (five total) WBPs (50% of goals met). 
 

$200,000 - $1 Million 

Within 10-plus years, support development and / or implementation of five 
additional (10 total) WBPs (100% of goals met). 

$1 Million - $50 Million 

   

POTENTIAL IMPLEMENTERS 

City of Houston 
Future Watershed Partners 
Galveston Bay Foundation 
Galveston County Health District 
HARC 

H-GAC  
Texas A&M AgriLife Extension Service 
Texas Parks and Wildlife Department 
Texas Sea Grant Program 
Texas State Soil and Water Conservation Board 

  

PERFORMANCE MEASURES 

1. Number of WBPs developed and / or implemented. 

  

REFERENCES 

D.tΩфр Reference: NPS-1, NPS-2, NPS-5, NPS-10, NPS-11, NPS-14, NPS-15, NPS-16 
SAP Reference: Ecosystem and Human Health ς WSQ: Goal 1 / Objective A 
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NPS-2 Support Nonpoint Source Education and Outreach Campaigns 
Objective: Develop and support NPS education and outreach campaigns. 

  
 
Priority issue: NPS pollution causes impairments to the region's waters.  
 
Description: The GBEP and its partners support NPS education and outreach campaigns that target area(s) using specific messaging to foster public 
awareness, improve education, and encourage action to improve water quality. (Education is defined for Plan Priority Three: Engaging Communities on 
page 100.)  
 
Implementation location: Lower Galveston Bay watershed. 

 

ACTIVITIES TIMEFRAME AND OUTPUT(S) 
IMPLEMENTATION 

COST 
Work with PPE subcommittee and 
partners to coordinate and facilitate 
ongoing NPS education and outreach 
through existing campaigns, such as 
Back the Bay.  

Within 2-5 years, conduct initial assessment of target population.  $0 - $200,000 

Continue NPS education and outreach 
and engage target populations. 

Within 2-5 years, initiate target area NPS education campaign. $200,000 - $1 Million 

Within 5-10 years, track number of individuals involved, target populations, 
or groups engaged. 

$0 - $200,000 

Successfully engage target populations 
and track results. 

Within 10-years, track changes in public perception through follow-up 
evaluation/questionnaire. In addition, track changes in behavior and in 
environmental parameters (i.e., water quality, SSO events, etc. based on 
program focus). 

$0 - $200,000 

   

POTENTIAL IMPLEMENTERS 

Galveston Bay Foundation 
H-GAC 
Texans for Clean Water 

Texas A&M AgriLife Extension Service 
Texas Parks and Wildlife Department 
Texas State Soil and Water Conservation Board 

  

PERFORMANCE MEASURES 

1. Number of individuals or groups engaged in NPS campaigns. 
2. Number of public assessments completed. 

  

REFERENCES 

D.tΩфр: NPS-1, NPS-2, NPS-5, NPS-11, NPS-14, NPS-15, NPS-16, PPE-3 
SAP Reference: Ecosystem and Human Health ς WSQ: Goal 1 / Objective A; Ecosystem and Human Health ς WSQ: Goal 1 /Objective B / Objective F; 
Public Participation and Education ς Public Education:  Goal 1 / Objective B 
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NPS-3 Implement Nonpoint Source Best Management Practices 
Objective: Implement NPS BMP projects.  

  
 
Priority Issue: NPS pollution causes impairments to the region's waters.  
 
Description: The GBEP and its partners are identifying specific structural and nonstructural measures to implement to improve water quality.  The GBEP 
and its partners are applying structural and nonstructural NPS BMPs to identified target area(s). 
 
Implementation location: Lower Galveston Bay watershed. 

 

ACTIVITIES TIMEFRAME AND OUTPUT(S) 
IMPLEMENTATION 

COST 

Develop and install five BMP projects. 

Within 2-5 years, initiate two BMP projects. $0 - $200,000 

Within 5-10 years, initiate three additional BMP projects (five total). $0 - $200,000 

Within 10-plus years, complete five BMP projects. $200,000 - $1 Million 

Complete effectiveness monitoring and 
share results with partners, including 
possible data evaluations, white papers, 
and project mapping. 

Within 10-plus years, evaluate project results and develop white paper on 
findings. 

$0 - $200,000 

   

POTENTIAL IMPLEMENTERS 

Galveston Bay Foundation 
H-GAC 
Texans for Clean Water 

Texas A&M AgriLife Extension Service 
Texas Parks and Wildlife Department 
Texas State Soil and Water Conservation Board 

  

PERFORMANCE MEASURES 

1. Number of BMPs implemented. 
2. Estimated pollutant load reduction. 

  

REFERENCES 

D.tΩфр: NPS-2, NPS-5, NPS-11 
SAP Reference: Ecosystem and Human Health ς WSQ: Goal 1 / Objective C 
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NPS-4 Host Nonpoint Source Workshops 
Objective: Host NPS workshops to enhance technical understanding and expand the use of BMPs.  

  
 
Priority Issue: NPS pollution causes impairments to the region's waters.  
 
Description: The GBEP and its partners are providing NPS technical workshops in target area(s) to enhance the reach of structural and nonstructural 
BMPs that address failing on-site sewage facilities, feral hogs, illicit discharges, illegal dumping, boater wastes, and agricultural sources. The GBEP and its 
partners are also tying in with regional campaigns, such as Back the Bay, where applicable.  
 
Implementation location: Lower Galveston Bay watershed. 

 

ACTIVITIES TIMEFRAME AND OUTPUT(S) 
IMPLEMENTATION 

COST 
Understand current awareness of BMPs 
by conducting pre-workshop 
assessments.  

Within 2-5 years, conduct BMP awareness level assessments prior to hosting 
workshops.  

$0 - $200,000 

Conduct 10 BMP workshops to enhance 
technical understanding and awareness. 

Within 2-5 years, conduct one BMP education workshop per year. $0 - $200,000 

Within 5-10 years, conduct one BMP education workshop per year. $0 - $200,000 

Within 10-plus years, conduct one BMP education workshop per year. $0 - $200,000 

Measure impact of workshops by 
conducting BMPs post-workshop 
assessments.  

Within 10-plus years, conduct BMP awareness level assessments after 
hosting workshops. 

$0 - $200,000 

   

POTENTIAL IMPLEMENTERS 

Texas General Land Office 
H-GAC 
Texas A&M AgriLife Extension Service 

Texas Parks and Wildlife Department 
Texas State Soil and Water Conservation Board 
 

  

PERFORMANCE MEASURES 

1. Number of NPS workshops with pre- and post-assessments completed.  

  

REFERENCES 

D.tΩфр, NPS-1, NPS-2, NPS-5, NPS-11, NPS-14, NPS-15, NPS-16, PPE-3, PPE-7 
SAP Reference: Ecosystem and Human Health ς WSQ: Goal 1 / Objective D / Objective E 
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ACTION PLAN 2 OF 3 

 

 

IMPROVE WATER QUALITY THROUGH POINT SOURCE 
POLLUTION ABATEMENT (PS) 
 

 
Traditionally, pollution abatement efforts in the region focused on regulating PS discharges, like effluent from 
industry and municipal wastewater treatment facilities (WWTFs). These types of discharges are highly scrutinized 
under the requirements and oversight of regulatory permits. In more recent years, flows from stormwater 
systems joined these traditional discharges as part of the focus on permit controls to improve degraded water 
quality. Although permit requirements help ensure the safety of stormwater discharges, these regulated systems 
remain a focus of water quality efforts. 
 
Failing infrastructure overflows from sanitary sewer 
systems or improperly treated wastewater can affect a 
waterway by introducing high levels of fecal bacteria.   
Excessive bacteria can endanger human health.  
 
Stormwater system flows are typically untreated and can 
carry contaminants and nutrients from developed areas 
directly to local waterways. Nutrients can lead to low 
levels of dissolved oxygen and endanger aquatic life. 
Contamination from point sources contributes to the 
overall effect of water pollution on the environment and 
on the local economies of Galveston Bay.  
 
The watershed that flows to Galveston Bay has over 1,000 regulated wastewater discharges and a varied network 
of municipal stormwater systems (TCEQ, 2014, TCEQ_AU_Line_14).  With regional growth projected to continue 
at a rapid pace in the coming decades, both wastewater and stormwater capacity and discharges will increase 
proportionally.  
 
The combination of rapid growth, highly variable and rapid precipitation events over a short period of time, 
poorly draining soils, and large collection systems based on low-density development presents unique challenges 
to area wastewater and stormwater utilities. Although these sources are the focus of regulatory controls, the 
number of dischargers, elevated risk of human waste as a public health concern, insufficient enforcement 
capacity, and increasing volumes of discharges mean point sources will continue to be a source of concern for 
water quality in the Galveston Bay watershed.  
 
Extreme weather events can cause flooding, storm surge, and windstorms that stress wastewater and stormwater 
systems with quantities of water far greater than their maximum designed capacity. When these hazards occur 
more frequently, they overburden the resiliency of the bay. 
 

What is Point Source Pollution? 
 

Point source pollution is any type of pollution 
affecting a waterway that originates from 
discrete sources or a single identifiable 

discharge point. Point sources of pollution can 
include regulated discharges from WWTFs and 

stormwater systems. 
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Example of Point Source Pollution Action Implementation 
Bacteria impairments in the region continue to be the most pressing issue. The GBEP and its partners are 
addressing this issue and reducing PS pollution through projects such as the BIG. The BIG is a partnership between 
the H-GAC, local governments, businesses, and community leaders to develop and implement a plan to reduce 
bacteria. The project area is a combination of more than 100 TMDLs in adjacent watersheds with common 
stakeholders working to create a single plan. 
 
 

FIGURE 13 
BACTERIA IN THE BIG PROJECT AREA:  

MOVING SEVEN-YEAR RATIO OF GEOMETRIC MEAN TO PCR STANDARD 

 
 
The BIG offers a menu of water protection activities, most of which are voluntary; however, one regulatory area 
of success is an initiative to halve the standard bacteria permit limit to 63 most probable number (MPN) of fecal 
coliform per 100 mililiters (mL) for some wastewater permit holders in the BIG project area. This initiative, along 
with other non-regulatory actions, has contributed to continued water quality improvement (see Figure 13). * 
 
*It is important to note that 96.5 percent of the reported grab / daily maximum bacteria samples meet required permit limits 
for bacteria.  
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