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1 INTRODUCTION 

1.1 BACKGROUND AND OVERVIEW 
Clean water is an important element to all living things. The Houston-Galveston Area Council (H-GAC) 

Clean Rivers Program (CRP) service area (Figure 1.1) contains 16,000 miles of streams and shoreline 

providing a network of valuable habitat and ecosystem services for the region, connecting freshwater 

streams to productive coastal estuaries and connecting us to nature and to each other. Clean water is a 

foundation for our regional economy, contributing $4 billion annually through ecotourism, oyster 

harvesting, and commercial fishing. 

However, more than 80 percent of stream miles within the region fail to meet state water quality 

standards or screening criteria for one or more parameters. Rapid development and population growth, 

aging and poorly maintained infrastructure, and certain types of land management techniques strain the 

health of waterways if proper management practices are not in use or established. H-GAC was tasked by 

the Texas Commission on Environmental Quality (TCEQ) to apply a targeted basin approach to the 

Brazos ς Colorado Coastal Basin, Basin 13. This approach characterized water quality problems, 

particularly bacteria; identified opportunities for public and stakeholder involvement; and 

recommended potential management approaches to begin to address bacteria impairments found in 

the basin. 

1.2 WATER QUALITY STANDARDS AND ASSESSMENT 
The TCEQ conforms to the requirements of the federal Clean Water Act Sections 305 (b) and 303 (d) by 

producing the Texas Integrated Report of Surface Water Quality (Integrated Report) for Clean Water Act 

Sections 305 (b) and 303 (d) ŜǾŜǊȅ ǘǿƻ ȅŜŀǊǎΦ ¢ƘŜ ǊŜǇƻǊǘ ŀǎǎŜǎǎŜǎ ǘƘŜ ǎǘŀǘŜΩǎ ǿŀǘŜǊǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ƛŦ ǘƘŜȅ 

meet state water quality standards. Those water bodies, often referred to as segments, that do not 

meet water quality standards are included on the 303 (d) list as impaired. 

¢ƘŜ ¢/9v ŜǎǘŀōƭƛǎƘŜŘ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ǇǳōƭƛŎΩǎ ƘŜŀƭǘƘ ŀƴŘ ǳǎŜΣ and support 

aquatic life, while sustaining economic development. The standards set explicit goals for the quality of 

streams, lakes, rivers, and bays throughout the region.   

²ŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ƛŘŜƴǘƛŦȅ ŀǇǇǊƻǇǊƛŀǘŜ ǳǎŜǎ ŦƻǊ ǘƘŜ ǎǘŀǘŜΩǎ ǎǳǊŦŀŎŜ ǿŀǘŜǊǎΣ ƛƴŎƭǳŘƛƴƎ ŀǉǳŀǘƛŎ ƭƛŦŜΣ 

recreation, and sources of public drinking water. Criteria are established to evaluate these uses, 

including: dissolved oxygen, temperature, pH, dissolved minerals, toxic substances, and bacteria. 

These state standards are codified as state rules under Title 30, Chapter 307 of the Texas Administrative 

Code. The standards are written by the TCEQ under the authority of the Clean Water Act and the Texas 

Water Code. The US Environmental Protection Agency (EPA) approves the Texas Surface Water Quality 

Standards. 
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Figure 1.1. Four Texas river basins within the H-GAC Clean Rivers Program service boundary for southeast Texas.



 

 

2 

 

The Texas Surface Water Quality Standards (TCEQ, 2010) are designed to 

¶ Designate ǘƘŜ ǳǎŜǎΣ ƻǊ ǇǳǊǇƻǎŜǎΣ ŦƻǊ ǿƘƛŎƘ ǘƘŜ ǎǘŀǘŜΩǎ ǿŀǘŜǊ ōƻŘƛŜǎ ǎƘƻǳƭŘ ōŜ ǎǳƛǘŀōƭŜΤ 

¶ Establish numerical and narrative goals for water quality throughout the state; and 

¶ Provide a basis on which TCEQ regulatory programs can establish reasonable methods to 

implemenǘ ŀƴŘ ŀǘǘŀƛƴ ǘƘŜ ǎǘŀǘŜΩǎ Ǝƻŀƭǎ ŦƻǊ ǿŀǘŜǊ ǉǳŀƭƛǘȅΦ 

The TCEQ encourages public participation in development and revision of the water quality standards 

through participation on the Surface Water Quality Standards Advisory Work Group. 

1.3 CONTACT RECREATION AND BACTERIA 
²ŀǘŜǊ ǉǳŀƭƛǘȅ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ŀǊŜ ŎƘŀƭƭŜƴƎŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǊŜƎƛƻƴΩǎ ǿŀǘŜǊ ōƻŘƛŜǎ ƳŜŜǘ ǎǘŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ 

standards. Elevated bacteria concentrations represent the most common impairment in Texas. 

Bacteria concentrations are used as indicators of the potential risk of illness during contact recreation 

(e.g. swimming and water skiing) from the ingestion of water (Figure 1.2). The state and the EPA use E. 

coli (fresh water) and enterococci (salt water) as fecal indicator bacteria (FIB) as they both are found in 

human and animal intestines and their feces. FIB is easily assessed and predictive of human health risk 

(Byappanahalli, 2012). The presence of FIB in waters suggests that human and animal wastes may be 

reaching the assessed waters because of such sources as inadequately treated waste water, agriculture, 

and animals. 

On February 12, 2014, the TCEQ adopted revisions to the Texas Surface Water Quality Standards (TCEQ, 

2010) and on September 23, 2014, the EPA approved the categorical levels of recreational use and their 

associated criteria. Recreational criteria are based on FIB rather than direct measurements of 

pathogens. Criteria are expressed as the number of bacteria per 100 milliliters (mL) of water (in terms of 

colony forming units, most probable number (MPN), or other applicable reporting measure.) 

Recreational use consists of five categories for freshwater: 

I. Primary Contact Recreation 1 ς activities that pose a significant risk of ingestion of water (e.g., 
swimming, wading by children, water skiing, diving, tubing, surfing, and the following 
whitewater activities: kayaking, canoeing, and rafting). Classified segments are designated for 
Primary Contact Recreation 1 unless sufficient site-specific information demonstrates that (1) 
elevated concentrations of FIB frequently occur due to sources of pollution that cannot be 
reasonably controlled by existing regulations; (2) wildlife sources of bacteria are unavoidably 
high and there is limited aquatic recreational potential; or (3) primary or secondary contact 
recreation is considered unsafe for other reasons, such as ship and barge traffic. The geometric 
mean for this criterion for E. coli of 126 most probable number (MPN) per 100 mL and an 
additional single sample criterion of 399 MPN per 100 mL in fresh water.  

II. Primary Contact Recreation 2 ς applies to water bodies where recreation activities that involve a 
significant risk of ingestion of water occur, but less frequently than for Primary Contact 
Recreation 1 due to physical characteristics of the water body or limited public access. The 
geometric mean criterion for E. coli is 206 per 100 mL. 

III. Secondary Contact Recreation 1 ς activities that commonly occur but have limited body contact 
incidental to shoreline activity (e.g., wading by adults, fishing, canoeing, kayaking, rafting and 
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motor boating). These activities are presumed to pose a less significant risk of water ingestion 
than Primary Contact Recreation but more than the following category, Secondary Contract 
Recreation 2. The E. coli geometric mean criterion for fresh water is 630 MPN per 100 mL. 

IV. Secondary Contact Recreation 2 ς activities with limited body contact incidental to shoreline 
activity (e.g., fishing, canoeing, kayaking, rafting and motor boating) that are presumed to pose 
a less significant risk of water ingestion than Secondary Contact Recreation 1. These activities 
occur less frequently than Secondary Contract Recreation 1 due to physical characteristics of the 
water body or limited public access. The geometric mean criterion for E. coli is 1,030 MPN per 
100 mL.  

V. Noncontact Recreation ς activities that do not involve a significant risk of water ingestion, such 

as those with limited body contact incidental to shoreline activity, including birding, hiking, and 

biking. Noncontact recreation use may also be assigned where primary and secondary contact 

recreation activities should not occur because of unsafe conditions, such as ship and barge 

traffic. This category has a geometric mean criterion for E. coli of 2,060 MPN per 100 mL.    

 

 

Figure 1.2 Creeks, bayous, rivers and bays are popular places for water activities. Water and children often equal contact 

recreation, Spring Creek, H-GAC CRP region. 
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Recreational use consists of three categories for saltwater: 

I. Primary Contact Recreation 1 ς the geometric mean criterion for enterococci is 35 MPN per 100 

mL. The single sample criterion is 104 MPN per 100 mL. 

II. Secondary Contact Recreation 1ς A secondary contact recreation 1 use for tidal streams and 

rivers can be established on a site-specific basis if justified by a use-attainability analysis and the 

water body is not a coastal recreation water as defined by the Beaches Environmental 

Assessment and Coastal Health Act of 2000 (Beach Act). The geometric mean criterion for 

enterococci is 175 MPN per 100 mL. 

III. Noncontact recreation ς a noncontact recreation use for tidal streams and rivers can be 

established on a site-specific basis if justified by the use-attainability analysis and the water 

body is not a coastal recreation water as defined by the Beach Act. The geometric mean 

criterion for enterococci is 350 MPN per 100 mL. 

1.4 TOTAL MAXIMUM DAILY LOAD PROGRAM 
The development of an impaired water bodies list satisfies federal Clean Water Act requirements under 

Section 303 (d) by identifying waters that do not meet, or are not expected to meet, applicable water 

quality standards. States must develop a total maximum daily load (TMDL) for each pollutant that 

contributes to the impairment of a listed water body. The TCEQ is responsible for ensuring that TMDLs 

are developed for impaired surface waters in Texas. 

A TMDL is like a budget ς it determines the amount of a particular pollutant that a water body can 

receive and still meet its applicable water quality standards. TMDLs are the best possible estimates of 

assimilative capacity of the water body for a pollutant under consideration. A TMDL is commonly 

expressed as a load with units of mass per period of time, but may be expressed in other ways. In 

addition to the TMDL, an implementation plan (I-Plan) is developed. The I-Plan is a description of the 

regulatory and voluntary management measures necessary to improve water quality and restore full use 

of the water body. 

¢ƘŜ ¢a5[ tǊƻƎǊŀƳ ƛǎ ŀ ƳŀƧƻǊ ŎƻƳǇƻƴŜƴǘ ƻŦ ¢ŜȄŀǎΩ ƻǾŜǊŀƭƭ ǇǊƻŎŜǎǎ ŦƻǊ ƳŀƴŀƎƛƴƎ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ƛǘǎ 

surface waters. The program addresses impaired or threatened streams, reservoirs, lakes, bays, and 

estuaries in, or bordering on, the state of Texas. The primary objective of the TMDL Program is to 

restore and maintain the beneficial uses ς such as drinking water supply, recreation, support of aquatic 

life, or fishing ς of impaired or threatened water bodies.  

1.5 HOUSTON ς GALVESTON AREA COUNCIL 
H-GAC, an established Council of Governments and regional planning agency for the Gulf Coast State 

Planning Region, has more than 35 years of regional environmental planning and public outreach 

experience. H-GAC continues to develop a comprehensive regional Geographic Information System (GIS) 

for valuable data analysis and modeling techniques. Many key agencies and individuals normally 

involved in regional water quality matters already work cooperatively under the umbrella of H-D!/Ωǎ 

existing environmental committees and programs.  
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H-GAC is designated as the lead agency responsible for regional water quality assessment for the San 

Jacinto River Basin, Trinity-San Jacinto Coastal Basin, San Jacinto-Brazos Coastal Basin, Brazos-Colorado 

Coastal Basin, and Bays and Estuaries under the Texas Clean Rivers Program (CRP) (Figure 1.1). H-GAC 

coordinates the CRP in these basins.  

The Texas Clean Rivers Act requires river authorities to prepare written water quality assessment 

reports for their respective basins and present the reports to the Governor, TCEQ, Texas State Soil and 

Water Conservation Board, and Texas Parks and Wildlife Department. The data and information 

ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ǎǘŀǘŜΩǎ /wt ǇŀǊǘƴŜǊǎ ŦƻǊƳǎ ǘƘŜ ōŀŎƪōƻƴŜ ǎǳǇǇƻǊǘƛƴƎ ǘƘŜ Integrated Report. 

The Act also established the Texas Clean Rivers Program, funded by fees paid by wastewater discharge 

permittees and water rights holders. CRP, under the direction of the TCEQ, requires continuous 

assessment of ambient water quality to identify key issues and develop management strategies 

statewide. Results from the CRP process help set the agenda for all other water quality management 

programs, including monitoring, standards development, permitting, enforcement, public outreach, and 

field investigation and research.  

1.6 REPORT PURPOSE AND ORGANIZATION 
The Basin 13 project was initiated through a contract between the TCEQ and H-GAC. This report is the 

second report in a series of reports that record the actions, tasks, and accomplishments of the TCEQ and 

H-GAC using the basin approach in Basin 13. This report is an update to The Basin Characterization 

Report for the Brazos-Colorado Basin for Indicator Bacteria (June 2016). The tasks for the second year of 

the project were to (1) build on public outreach and engagement; (2) acquire and update existing 

(historical) data and information necessary to produce this report; (3) perform appropriate analyses to 

document the current state of water quality in the basin and make water quality management 

recommendations with the concurrence of the TCEQ; (4) conduct special studies on identified segments 

and initiate water quality planning activities in accordance with TCEQ; and (4) initiate and coordinate 

Texas Stream Team activities within the basin. This report contains: 

¶ Information on historical data; 

¶ Basin and watershed properties and characteristics; 

¶ Summary of historical bacteria data that confirm the State of Texas 303 (d) listings of 

impairment due to the presence of FIB;   

¶ Development of load duration curves;  

¶ Segment special studies; and  

¶ A review of water quality management programs in the Basin. 
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2 PUBLIC OUTREACH AND STAKEHOLDER INVOLVEMENT 

2.1 WATER QUALITY PLANNING PROCESS 
Throughout the water quality planning process, the TCEQ encourages the participation and input of 
residents and interest groups. Whether that contribution is providing comments on standards 
development, monitoring locations, and periodic assessments, or participating in recreation use 
attainability analyses (RUAAs), watershed protection plan (WPP) creation, and TMDL implementation 
plan (I-Plan) development, the public and interest groups are actively sought out and invited to play key 
roles in water quality planning.  
 
The reasoning ς local input is considered necessary for the success of water quality planning (Figure 2.1). 
Residents, business owners, industry representatives, local government staff, non-profit members, and 
other interested parties hold critical knowledge and technical expertise concerning watershed 
conditions and pollutant sources. These groups hold a stake in the quality of their water and, as 
stakeholders, are important in directing solutions to addressing pollutant concerns, identifying and 
recommending voluntary pollutant reduction measures, and becoming central to implementing those 
measures. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.1 San Bernard River Watershed Protection Plan stakeholder meeting, November 17, 2009.  
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2.2 PROJECT OUTREACH 
To update the basin characterization report and continue building a foundation for future work in the 
basin, H-GAC engaged basin stakeholders by:  
 

¶ maintaining contact with interested stakeholders and basin interest groups to share project 
information and provide notification of public meetings (Appendix A);  

¶ updating as needed, the one-page information brochure (Appendix B);  

¶ maintaining a Basin 13 website; and 

¶ hosting public and one-on-one stakeholder meetings to share project information and feedback 
on topics concerning the basin.  

 
In 2016, H-GAC identified a total of 113 potential stakeholders in Basin 13. H-GAC contacted each 
ǎǘŀƪŜƘƻƭŘŜǊ ǘƘǊƻǳƎƘ ŀƴ ŜƳŀƛƭ ǎŜƴǘ ǘƻ ǘƘŜ ŜƴǘƛǊŜ ǎǘŀƪŜƘƻƭŘŜǊ ƎǊƻǳǇΦ ¢ƘŜ ŜƳŀƛƭ άōƭŀǎǘέ ǿŀǎ ǘƘŜƴ ŦƻƭƭƻǿŜŘ 
up by prioritizing the list for further direct phone and email outreach. Each potential stakeholder was 
given the one-page project brochure. Stakeholders directly contracted were afforded greater project 
information, given an opportunity to fill out a project survey, and queried as to their interest in 
participating in future basin and watershed meetings. From the initial list of 113 potential stakeholders, 
18 individuals and organizations voiced interest in participating in Basin 13. 
 

2.2.1 First Public Meeting  

The first public meeting was held at the Wharton County Public Library in Wharton, Texas on November 

28, 2016. Six stakeholders were present at the meeting. The attendees heard from H-GAC and Texas 

State Soil and Water Conservation Board (TSSWCB) on water quality in the Basin, tools available to 

improve water quality and additional steps that will be taken under the basin approach. 

2.2.2 One-on-One Meetings 

Meeting with individuals and organizations directly are important for fostering interest, building support 

and trust with stakeholders. H-GAC initiated that process in year two with the City of Sweeny. The one-

on-one meeting focused on the characterized water quality information for the basin, discussing 

watershed interests, providing the project schedule, exchanging contact information and soliciting 

participation in future meetings. One-on-one meetings will continue in the third year of the basin 

approach. 

2.2.3 Second Public Meeting 

The second public meeting was held at the West Columbia Convention Center in West Columbia, Texas 
on August 1, 2017. The meeting outreach approach changed since the first public meeting. H-GAC 
contacted directly via phone and personal email with identified stakeholders. Along with the meeting 
announcement, H-GAC offered to meet one-on one with each organization and asked the organization 
to assist with announcing the meeting. Outreach efforts resulted in fifteen stakeholders attending the 
meeting. The attendees were provided a project update that included the latest information on basin 
water quality, and next steps that will be taken in the basin, including development of a TSD for Caney 
Creek. 
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2.3 PLANNING OUTREACH TOOLS 
There are four watershed-based tools that were evaluated for use in Basin 13.  

¶ Additional monitoring ς segments and AUs in Basin 13 were reviewed for spatial and temporal 

environmental data gaps.  

¶ Recreational Use Attainability Analysis (RUAA) ς segments and AUs were reviewed for the 

appropriateness to conduct an RUAA.  

¶ Watershed Protection Plan ς segments and AUs were reviewed for the appropriateness to 

develop WPPs.  

¶ TMDL studies ς segments and AUs were reviewed for the appropriateness to conduct TMDL 

studies and develop implementation plans.  

Determining when and where to engage the use of these tools will involve the input of local 

stakeholders and concerned residents. H-GAC, in analyzing available information for this basin, discusses 

the potential for utilizing one of these approaches as an initial starting point for the watershed planning 

process discussion. In certain cases, one or more of these tools has already begun or is in process. The 

segment analyses found in Appendix D notes if any of these tools has been used. Additionally, 

recommendations made in Section 6, Conclusions and Recommendations, will note if H-GAC suggests 

TCEQ consider implementing one of these tools in the future. 

2.4 CURRENT AND FUTURE BASIN 13 INVOLVEMENT OPPORTUNITIES 
Implementing any of the tools listed in section 2.3 will actively involve residents and organizations. 
Outreach as the basin approach is implemented will use public notices, outreach materials, public 
meetings, and individual and organization surveys. Each tool generally hosts its own public engagement 
process.  
 

2.4.1 Clean Rivers Program 

H-GAC, as the CRP lead in the region, encourages concern resident and stakeholder involvement in its 
annual coordinated monitoring meeting and CRP Steering Committee meeting. H-GAC uses these 
outreach opportunities to assist the CRP program to address gaps in spatial and temporal monitoring, 
remove duplicative efforts due to proximity of monitoring stations, and to establish new monitoring 
stations to reflect a special study, e.g. TMDL, WPP, or special project (H-GAC, 2016). 
 

2.4.2 Recreation Use Attainability Analysis 

RUAAs are scientific assessments conducted to evaluate and determine what category of recreational 
use is appropriate for a water body. These site-specific studies, carried out by the TCEQ, assess 
reasonable attainable recreational uses that can occur based on the physical and flow characteristics of 
a stream, e.g. water depth and persistence flow. Supporting information also includes outreach through 
surveying individuals and organizations with first-hand knowledge of the waterbody, to establish 
historical and existing patterns of recreational use (TCEQ, 2016). There are two current RUAAs under 
review by the TCEQ in the basin: San Bernard River Above Tidal ς Segments 1302, 1302A, and 1302B and 
Caney Creek Above Tidal ς Segment 1305 (Figure 2.2). 
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Figure 2.2. Recreation Use Attainability projects and Watershed Protection Planning found in Basin 13.
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The public comment period for both studies has expired but the TCEQ has not made any changes to the 
standards. There will likely be future opportunity for public outreach regarding these two RUAAs. 
 

2.4.3 Watershed Protection Planning 

WPPs are watershed-based, stakeholder-led planning processes supported by the TCEQ and the TSSWCB 
to address non-point sources of pollution. The plans are developed by local stakeholders, usually with 
funding and technical assistance provided by the TCEQ and/or TSSWCB, along with the EPA (TCEQ, 
2016). Public meetings, resident outreach, and public tours of the watershed are popular outreach tools 
used by WPP participants. There is currently one WPP in Basin 13 (Figure 2.2.). The San Bernard 
Watershed Protection Plan was completed in December 2012 (San Bernard WPP, 2012) and approved by 
the EPA in June 2017.  The public involvement process included a 28-member stakeholder group.   
 

2.4.4 Total Maximum Daily Loads 

TMDLs developed by the TCEQ, bring communities together to develop a plan to reduce pollutant loads 
to meet state standards. The TMDL is a scientifically derived target that describes the greatest amount 
of a substance that can be added to a waterway and the waterway remains healthy (TCEQ, 2016). A 
TMDL implementation plan (I-Plan) is then developed by local stakeholders to reduce the pollutant to 
meet the target. Public meetings are key to identifying local-specific measures adopted in the I-Plan and 
to encouraging the eventual use of those measures.  
 

2.5 TEXAS STREAM TEAM AND OTHER OUTREACH OPPORTUNITIES 
H-GAC will coordinate outreach, workshops, and volunteer training events in Basin 13. Several existing 

state and regional water quality programs can be brought to the basin to assist with education and offer 

early water quality best practices to reduce bacteria and other pollutants. Programs such as Texas 

Stream Team offer hands-on volunteer opportunities for stakeholders and residents interested in water 

quality monitoring. Other programs, including those by Texas A&M AgriLife Extension Service, offer 

technical training to agriculture producers and owners of onsite sewage facilities (OSSFs) to offer 

implementable solutions to current practices with the goal of preventing or eliminating sources of 

bacteria. 

2.5.1 Texas Stream Team 

Texas Stream Team (TST) is a network of volunteer water quality monitors (Figure 2.3) that collect water 

quality information, expanding the monitoring capabilities of state and local partners, and making that 

information available to all Texans (H-GAC, 2016). At the state level, TST is administered by Texas State 

University, TCEQ and EPA. H-GAC is the lead regional TST agency. H-GAC provides certified water 

monitoring training to volunteer participants, using quality assured methods for gathering water quality 

information. There are currently 133 TST volunteers for 123 monitoring sites in the H-GAC CRP region, 

including 14 TST volunteers at 13 sites in Basin 13. 
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Figure 2.3 Texas Stream Team volunteer monitoring. 

 

2.5.1.1 Support for TST in Basin 13 

During the second year of the Basin 13 approach, H-GAC supported TST by hosing a TST training event 

on September 16, 2016. The event was held at the Friends of the River San Bernard Community Center 

near Brazoria, Texas. Twelve new and four current volunteers participated. H-GAC purchased supplies to 

build six TST monitoring kits for use in the basin. 

2.5.2 Texas A&M AgriLife Extension Service 

AgriLife Extension provides programs that center on water quality, including watershed education, land 

practices, and OSSFs (Agrilife Extension, 2016). 

2.5.2.1 Texas Watershed Steward Program 

!ƎǊƛ[ƛŦŜ 9ȄǘŜƴǎƛƻƴΩǎ Texas Watershed Steward Program (TWS) is an educational program offering an 

online course and one-day workshop seeking to educate and inform local stakeholders about the 

watersheds where they live, water quality impairments and concerns, and steps that can be taken to 

help improve and protect their water resources. On July 11, 2017, Texas AgriLife hosted the program at 

the Brazoria County Fair Grounds in Angleton, Texas. Twenty-seven participants attended the event. 

2.5.2.2 Lone Star Healthy Streams 

AgriLife 9ȄǘŜƴǎƛƻƴΩǎ Texas Water Resources Institute (TWRI) manages the Lone Star Healthy Streams 

(LSHS) program which seeks to educate interested Texas farmers, ranchers, and landowners about 

proper grazing, feral hog management, and riparian area protection to reduce the levels of pollutant 

contamination to streams and rivers. TWRI hosts an informative LSHS website and conducts LSHS 

workshops around the state. 












































































































































