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Data Management 

 

Dataviewer 
Texas Stream Team at The Meadows Center for Water and the Environment at Texas State 
University is the receptacle for all of the TST citizen scientist water quality monitoring that comes in 
from around the state. The data undergo quality assurance by a Quality Assurance Officer and are 
then displayed on the Dataviewer. The Dataviewer is an SQL Server database that has an interactive 
Google Maps-based interface where the general public can go and look at TST activity across Texas. 
Each monitoring site is represented on the map and viewers can click on a site to see the historical 
water quality data for that area. Citizen scientists can also log on to the Dataviewer and submit their 
water quality data to TST online, making the process from data collection to public dissemination of 
the data quicker and more efficient. The Dataviewer went online in 2012 and as of 2013; eighty 
percent of TST citizen scientists now submit their data online. 
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Data Summary Reports 
Data Summary Reports are watershed wide analyses of TST citizen water quality data. These reports 
look at the average values of the parameters collected for the watershed as well as provide an 
analysis of each site monitored. The reports cite the Texas Surface Water Quality Standards to give 
the reader a reference as to the quality of the water in the watershed, but these reports are not used 
as an assessment of water quality by the state. Instead, these reports are used to notify the public 
about the quality of water in Texas, provide long-term baseline data, and to provide resource 
managers with supplemental data that can help with the decision-making process. Once a Data 
Summary Report is completed, it is sent to TCEQ for review. It is then distributed to partners and 
TST citizen scientists, after addressing TCEQ comments. All TST Data Summary Reports are 
posted on the TST website and are available to the public.  

 

 

New Data Reports Completed: 

• Plum Creek Watershed Data Summary Report 
• Pedernales River Watershed Data Summary Report 
• San Bernard River Watershed Data Summary Report 
• White Rock Lake Data Summary Report 
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Datasets 
Texas Stream Team is also organizing water quality monitoring data into watershed datasets that will 
be made available to the public. The datasets are Excel files that can be downloaded from the TST 
website. The purpose of the datasets is to provide raw TST monitoring data for the public to view, 
graph, and analyze. Teachers can incorporate the datasets into their classroom discussions on water 
quality and citizen science groups can also use the datasets to bring attention to certain water quality 
issues throughout the watershed planning process. 

GIS Watershed Maps 
Texas Stream Team has created watershed maps where TST monitoring efforts are currently 
ongoing. These maps are incorporated into the Data Summary Reports, but they are also made 
available via the TST website in high resolution. The maps contain the watershed boundaries and 
political boundaries, such as county borders and city limits. Several of the other maps included in 
each Data Report represent the analyses of the TST water quality data, such as average conductivity 
of sites along a river. 
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Statewide Citizen Scientists Support and Activities 
Texas Stream Team trains, equips, supports, and coordinates water quality citizen scientists in 
watersheds across Texas. While some areas have a well-established TST Partner to support local 
citizen scientists, other areas do not and Texas Stream Team directly supports citizen scientists in 
those areas. 

Texas Stream Team encourages its citizen scientists to seek involvement with other interested 
people to form monitoring groups. Monitoring groups can range from a handful of interested 
citizens organizing on a grass-roots level, to existing groups of volunteers, such as the Texas Master 
Naturalists, that want to make water quality monitoring a part of their program. Texas Stream Team 
seeks to work with, and recruit, already existing groups whenever possible. 

Aside from the above-mentioned recruiting mechanism, word-of-mouth has been TST’s best way to 
reach audiences. Texans continue to contact TST daily to enquire about becoming a certified water 
quality monitor and about local strategies to protect specific streams, creeks, rivers, and lakes. Since 
TST receives more requests for trainings than can be held, the program coordinates with partner 
agencies and Certified Trainers across the state to help hold training workshops for individuals or 
groups interested in becoming certified water quality citizen scientist. If no partner or trainer is in 
the area, TST works with those who want to join the program to recruit more people into 
monitoring groups, after which TST staff will conduct a Water Quality Monitoring training 
workshop. Texas Stream Team then works with these groups to create a monitoring plan and assign 
leadership positions, such as group leaders, equipment managers, and quality assurance officers. 
Texas Stream Team staff also recruits highly motivated members within groups to go through a 
Trainer Certification Process, so that newly formed groups can then offer more training workshops 
to individuals in their respective areas. This on-going effort helps to expand monitoring activities 
across the state. 
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Core Water Quality Monitoring Training 

 

Texas residents become certified citizen scientists with TST by undergoing the Core Water Quality 
Monitoring Training. This is a three phase training process during which the trainee learns how to 
measure water quality parameters including temperature, dissolved oxygen, pH, and conductivity. 
The trainee also learns why these parameters are important and how non-point source pollution can 
impact the quality of water. Forty Core Water Quality Monitoring Trainings were conducted in the 
2013 Fiscal Year, and 339 people became certified Texas Stream Team Water Quality Citizen 
Scientists. Texas Stream Team Staff conducted eleven Core Water Quality Monitoring Trainings. 
These trainings were focused on developing new partnerships with organizations including The 
Texas Water Resources Institute, The John Bunker Sands Wetlands, The River Legacy, The Boy 
Scouts of America, and The Texas Conservation Alliance. The trainings helped create new 
monitoring groups that were then supported by these partners. Once certified, some of these citizen 
scientists were then put on the track to become Certified Trainers who could help conduct trainings 
for new members in order to expand their groups. Certified Trainers with TST  
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conducted 29 Core Water Quality Trainings for the 2013 Fiscal Year and trained 232 new citizen 
scientists. 

 

 

Core Water Quality Monitoring Trainings by TST Staff 

• October 27, 2012 – Texas Master Naturalists Annual Meeting, Navasota, TX 
• November 3, 2012 – John Bunker Sands Wetland Center, Seagoville, TX 
• November 16, 2012 – Texas Water Resources Institute, College Station, TX 
• January 11, 2013 – Texas Water Resources Institute, College Station, TX 
• January 30, 2013 – The Meadows Center for Water and the Environment, San Marcos, TX 
• January 31, 2013 – Houston-Galveston Area Council, Houston TX 
• March 2, 2013 – Cypress Creek Stream Team, Wimberley, TX 
• March 7, 2013 – Texas Water Resources Institute, College Station 
• June 11, 2013 – Boy Scouts of America, Lost Pines Nat-E-Con Camp, Bastrop, TX 
• July 13, 2013 – Ecology Action of Texas, Austin, TX 
• August 17, 2013 – Texas Conservation Alliance, Beaumont, TX 
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Core Water Quality Monitoring Trainings by TST Certified Trainers 

• September 1, 2012 – San Marcos River Rangers, San Marcos, TX 
• September 15, 2012 – Texarkana College Earth Club, Texarkana, TX 
• September 22, 2012 – Baylor University, Waco, TX 
• September 30, 2012 – San Marcos River Rangers, San Marcos, TX 
• October 4, 2012 – Amarillo ISD, Amarillo, TX 
• October 23, 2012 – Town of Flower Mound, Flower Mound, TX 
• November 21, 2012 – City of Irving, Irving, TX 
• December 5, 2012 – Presidio River Rangers, Presidio, TX 
• December 14, 2012 – Galveston Bay Foundation, Galveston, TX 
• January 19, 2013 – Cross Timbers Master Naturalists, Fort Worth, TX 
• January 21, 2013 – San Marcos River Rangers, San Marcos, TX 
• January 23, 2013 – Town of Flower Mound, Flower Mound, TX 
• February 9, 2013 – Texarkana Earth College, Texarkana, TX 
• February 12, 2013 – Galveston Bay Foundation, Galveston, TX 
• February 15, 2013 – Hill Country Master Naturalists, Kerrville, TX 
• February 24, 2013 – Galveston Bay Foundation, Galveston, TX 
• March 8, 2013 – San Marcos River Rangers, San Marcos, TX 
• March 10, 2013 – Aquatic Alliance, Dallas, TX 
• March 15, 2013 – City of Irving, Irving, TX 
• March 18, 2013 – Aquatic Alliance, Dallas, TX 
• March 30, 2013 – Aquatic Alliance, Dallas, TX 
• April 14, 2013 – San Marcos River Rangers, San Marcos, TX 
• June 6, 2013 – Galveston Bay Foundation, Galveston, TX 
• June 15, 2013 – San Marcos River Rangers, San Marcos, TX 
• June 16, 2013 – Texas Water Resources Institute, College Station, TX 
• June 24, 2013 – Galveston Bay Foundation, Galveston, TX 
• June 25, 2013 – San Marcos River Rangers, San Marcos, TX 
• July 24, 2013 – Aquatic Alliance, Dallas, TX 
• July 27, 2013 – Aquatic Alliance, Dallas, TX 
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Advanced Non-Point Source Suite Training 
Texas Stream Team citizen scientists can increase involvement with TST by taking the Advanced 
Non-Point Source (NPS) Suite Training. Once certified, an advanced monitor can begin taking 
samples to test for nitrates, phosphates, turbidity, E. coli bacteria, and streamflow. These 
measurements, in addition to the core water quality parameters, provide a more complete profile of 
the quality of water at a monitor’s site. Texas Stream Team conducted four Advanced NPS Suite 
Trainings and certified a total of 51 citizen scientists. Two of these trainings were conducted by TST 
staff, and two conducted by a Certified Trainer. 

 

 

 

 

 

 

 

 
Certified Trainers’ Training 
Texas Stream Team’s ability to monitor water bodies across the state is due, in large part, to its ever-
expanding network of TST Certified Trainers. Certified Trainers are citizen scientists who have 
undergone official “Train the Trainer” Certification. The first phase of the certification is to assist a 
Certified Trainer in a training workshop. The second phase is to lead a training workshop under the 
supervision of a Certified Trainer. Once certified as a Trainer, a new Certified Trainer can then 
schedule and conduct trainings at their convenience. Texas Stream Team staff supports Certified 
Trainers by loaning kits, when necessary, assisting in monitoring plans, and entering the newly 
certified citizen scientists’ information into the database. Seven TST Citizen Scientists became 
Certified Trainers during the 2013 Fiscal Year. 

Equipment Support 
Providing new water quality citizen scientists with sufficient equipment was essential to ensuring 
long-term commitment to monitoring with TST. The TCEQ provided TST with a generous 
equipment budget that allowed the program to support citizen scientists with kits, reagents, and 
bacteria monitoring supplies in areas where there were no partner organizations. In cases where 
there were active groups, but no local partner to support their efforts, TST placed monitoring 
equipment in public locations including libraries, fire stations, and activity centers for the citizen 
scientists to check out. 

Advanced NPS Suite Trainings 

• October 25, 2012 – Aquatic Alliance, Dallas, TX 
• November 9, 2012 – Hill Country Master Naturalists, Kerrville, TX 
• December 1, 2012 – John Bunker Sands Wetland Center, Seagoville, TX 
• June 22, 2013 – Aquatic Alliance, Dallas, TX 
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Statewide Education Activities and Support 

Texas Stream Team supports teachers, schools, and partner organizations to increase awareness and 
disseminate information about Texas watersheds and NPS pollution that affects water quality. Texas 
Stream Team education activities increased public awareness and recruited both new partners and 
stakeholders. 

NPS Pollution Prevention Presentations 
Texas Stream Team increases public awareness of watersheds, NPS pollution, and water quality by 
participating in educational events across the state including festivals, science fairs, and 
environmental programs. The most common TST water quality presentations are nonpoint source 
pollution prevention presentations using the Enviroscape Watershed Model, demonstrating water 
quality monitoring procedures, and powerpoint presentations.  

Education Trainers Training  

Texas Stream Team trains both formal and informal 
educators on how to use TST educational materials, 
including the Enviroscape Watershed Model, the 
macro invertebrates educational materials, and the 
Stream Table. Texas Stream Team loans this 
equipment out to educators on a short-term and long-
term basis. This function is especially important for 
increasing the utilization of these educational materials 
by the community, as TST staff time is limited. 
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NPS Pollution Prevention Presentations by TST Staff 

• September 22, 2012 – Keep Lockhart Beautiful Environmental Fair, Lockhart, TX – 
40 individuals 

• September 29, 2012 – Discover Texas State, San Marcos, TX – 60 individuals 
• October 16, 2012 – Georgetown Nature Club, Sun City, Texas – 50 individuals 
• October 18, 2012 – Lockhart State Park, Lockhart, TX – 88 individuals 
• October 20, 2012 – Texas Outdoor Family Event, Pedernales Falls State Park – 77 

individuals 
• October 27, 2012 – Edith Moore Nature Sanctuary Girl Scouts, Houston, TX – 8 

individuals 
• November 13, 2012 – Wimberley Outdoor Educators’ Blue Hole Field Trip, 

Wimberley, TX – 90 individuals 
• March 13, 2013 – Spring Lake Girl Scouts Field Trip, San Marcos, TX – 10 

individuals 
• April 20, 2013 – Earth Day Dallas, Dallas, TX 
• May 21, 2013 – Lady Bird Johnson Earth Day Festival, Austin, TX – 60 individuals 
• May 23, 2013 – Bowie Elementary Science Fair, San Marcos, TX – 125 individuals 
• May 31, 2013 – Kerrville Folk Festival Canoe Tour, Kerrville, TX – 20 individuals 
• June 3, 2013 – Aquarena Springs Water Quality Demonstration, San Marcos, TX – 

24 individuals 
• June 7, 2013 – Kerrville Folk Festival Canoe Tour, Kerrville, TX – 15 individuals 
• June 12, 2013 – Aquarena Springs Water Quality Demonstration, San Marcos, TX 22 

individuals 
• June 13, 2013 – McKinney Falls S.P. Junior Ranger Camp, - Austin, TX – 8 

individuals 
• June 20, 2013 – McKinney Falls S.P. Junior Ranger Camp, - Austin, TX – 20 

individuals 
• June 28, 2013 – McKinney Falls S.P. Junior Ranger Camp, - Austin, TX – 12 

individuals 
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Education Trainers Training 

• May 2, 2013 – Teachers at St. Stephens Episcopal School in Wimberley were trained on how 
to conduct a water quality lesson for school kids using the Enviroscape Watershed Model. 

• June 12, 2013 – Boy Scouts of America Camp Counselors were trained how to use the 
Enviroscape Watershed Model and a Rainfall Simulator to present to campers at the Lost 
Pines Nat-E-Con Camp in Bastrop, TX 
 

NPS Pollution Prevention Presentations by Trained Educator Partners 

• January 13, 2013 – Julie Westerlund, professor of Biology at Texas State University, 
borrowed TST monitoring kits to demonstrate water quality testing procedures to her 
students. 

• January 28, 2013 – Julie Westerlund, professor of Biology at Texas State University, 
borrowed the Enviroscape Watershed Model to demonstrate NPS pollution to her students. 

• February 7, 2012 – Jennifer Lickert, elementary teacher at Plum Creek Elementary in 
Lockhart, TX, borrowed the Enviroscape Watershed Model to demonstrate NPS pollution 
to her students. 

• May 3, 2013 – Teachers at St. Stephen Episcopal School in Wimberley, TX borrowed the 
Enviroscape Watershed Model to demonstrate NPS pollution to their students. 

• July 20, 2013 – Josh Oyer with Lockhart S.P. in Lockhart, TX borrowed the Enviroscape 
Watershed Model to demonstrate NPS pollution to park visitors. 
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Teacher Workshops 

 

Texas Stream Team participated in four teacher workshops where TST demonstrated how to 
incorporate the program into their classrooms. Teachers who completed all three phases of Core 
Water Quality Training received six hours of TEEAC Credit, in addition to becoming certified 
Texas Stream Team Citizen Scientists. Teachers who completed the E. coli monitoring workshop 
received three hours of TEEAC Credit. 

Intracoastal Waterways Wetland Expedition: June 16 – June 21 

Texas Stream Team collaborated with the Gulf of Mexico Foundation on the Intracoastal 
Waterways Wetland Expedition. Twenty-four teachers boarded the M/V Fling for a five day cruise 
out of Freeport, TX. The Fling crossed the Gulf of Mexico, over to western Louisiana, and worked 
its way back to Freeport along the Intracoastal Waterway. During the cruise, the teachers learned 
about the flora and fauna of the wetlands and estuaries they were visiting along the way. Texas 
Stream Team was on board to give lessons on water quality and to educate teachers on how the 
wetland’s water was impacted by the land use in the watershed. Water quality was tested by the 
teachers every day to see the changes as the ship moved from freshwater estuaries into more saline 
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estuaries. A presentation on NPS pollution was given by TST on the ship, and the teachers also 
learned how to use the Enviroscape Watershed Model in their classrooms. 

Teaching Environmental Science Workshop – Lamar University: July 8 – July 9 

Texas Stream Team participated in the Teaching Environmental Science Workshop at Lamar 
University in Beaumont, TX. This was TST’s 11th year at the workshop. Texas Stream Team staff 
gave a presentation to eleven teachers on E. coli bacteria, and how it moves through a watershed as a 
nonpoint source pollutant. The teachers also learned how to collect, plate, and analyze E. coli 
samples. Teachers received three hours of TEEAC Credit for participating in the workshop. On the 
second day of the workshop, the teachers went on a canoe tour along the Neches River in the Big 
Thicket Preserve. A water quality monitoring demonstration was performed on the river bank 
during the canoe tour. 

Environmental Health Sciences Summer Institute: July 24 – July 25 

Texas Stream Team participated in the Environmental Health Sciences Summer Institute teacher 
workshop, where TST staff conducted two Core Water Quality Monitoring Trainings. In addition to 
becoming certified Texas Stream Team Citizen Scientist, the teachers received nine hours of 
TEEAC Credit. 

TEEAC and SBEC Credit 
The Texas Environmental Education Advisory Committee (TEEAC) was established by the Texas 
Legislature to assist and advise the Commissioner of Education on environmental education. 
TEEAC offers a Certificate of Recognition to encourage teachers to learn about the environment. 
In order to earn the Certificate of Recognition, TEEAC requires teachers to complete 45 hours of 
TEEAC endorsed instruction relating to environmental education. 

Teachers may receive credits for continuing professional education through TEEAC by participating 
in meetings, trainings, and teacher workshops offered by TST. Teachers who complete all three 
phases of TST Certified Water Quality Monitoring Training receive nine hours of TEACC Credit. 
Teachers attending other TST meetings and workshops may receive State Board Educator 
Certification (SBEC) endorsed continuing professional education credits. These are typically single 
day meetings that provide eight hours of SBEC Credit. 
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Watershed Services 
A major goal of TST is to become more integrated into the Watershed Protection Plans (WPP) and 
Total Maximum Daily Load (TMDL) Implementation Plans that are occurring in watersheds across 
the state. In order to accomplish that 
goal, TST has developed a suite of 
watershed services that the program 
can offer stakeholders to assist them in 
their watershed protection efforts. 
Examples of these services include 
intensive monitoring studies, 
participation in special events, assisting 
in watershed planning facilitation and 
communication, and small-scale 
community action projects that are 
designed to increase stakeholder 
engagement. Texas Stream Team has 
spent the 2013Fiscal Year, offering its 
services to three watershed protection 
partnerships: The Plum Creek 
Partnership responsible for the Plum 
Creek WPP, The San Marcos 
Watershed Initiative responsible for 
the Upper San Marcos WPP, and the 
Petronila Creek I Plan Committee 
responsible for the implementation of 
the Petronila Creek TMDL. 

Plum Creek Partnership 

Texas Stream Team staff regularly attended the Plum Creek Partnership WPP Stakeholder Meetings 
in Lockhart, TX. Throughout these meetings, TST staff became involved in the Keep Lockhart 
Beautiful Plum Creek Cleanup and Environmental Fair that was held in September of 2012. Texas 
Stream Team was represented on the planning committee for the cleanup and fair. Texas Stream 
Team also encouraged the Plum Creek citizen scientists to participate in the river cleanup by 
coordinating them to be volunteer group leaders. These group leaders led groups of school age 
children as they picked up trash in various locations throughout the watershed. 

The Plum Creek Partnership notified TST about an ongoing problem with sewage overflows from a 
waste water treatment plant on the creek. Texas Stream Team provided data to the Plum Creek 
Partnership that indicated that the conductivity readings and E. coli numbers were high downstream 
of the treatment plant’s effluent. This data corroborated the Guadalupe Blanco River Authority’s 
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water quality data that it collects as part of the Clean Rivers Program. Texas Stream Team 
participated in a conference call between the Plum Creek Partnership, Texas Parks and Wildlife’s 
Kills and Spills Program, and TCEQ to discuss the matter. 

Texas Stream Team is currently in ongoing talks with the Plum Creek Partnership to conduct an 
intensive E. coli bacteria survey for Plum Creek. The Plum Creek Partnership was given copies of 
Texas Stream Team’s Intensive Bacteria Surveys that were conducted for Gilleland and Cibolo 
Creeks, as examples. The survey is in the planning stage and is scheduled to occur in the 2014 Fiscal 
Year. 

The San Marcos Watershed Initiative 

Texas Stream Team has offered its services to The San Marcos Watershed Initiative in their 
development of a WPP for the Upper San Marcos watershed. The San Marcos River’s close 
proximity to TST’s headquarters at Texas State University makes this an ideal location for the 
program to increase local stakeholder involvement. Texas Stream Team coordinated the creation of 
a Demonstration Garden at Spring Lake, the headwaters of the San Marcos River.  

Texas Stream Team supervised volunteers from the Texas State University Student Body, who came 
to help build a Demonstration Garden. The garden provides visitors with examples of xeriscaping 
techniques that are ideal for water conservation in the Central Texas Area. Native plants are used in 
the garden and interpretive signs indicate what types of plant they are and why it is important to use 
drought resistant native plants for landscaping. Water harvesting methods are also demonstrated in 
the garden. The Demonstration Garden provides an example to local stakeholders of how they can 
use native plants to conserve water and rain harvesting techniques to prevent runoff and improve 
water quality. 

Texas Stream Team staff has been assisting the San Marcos Watershed Initiative by participating in 
subcommittee meetings as staff liaisons. The San Marcos Watershed Initiative has created several 
subcommittees that are tasked with developing certain aspects of the WPP. The job of the TST staff 
liaisons is to attend these subcommittee meetings and offer assistance. The liaisons distribute the 
agendas for the subcommittees’ monthly meetings, record minutes for the meetings, relay comments 
and requests from the subcommittees to the watershed coordinator, and maintain an online forum 
where committee members can post comments, questions, or links to resources related to their 
tasks. 

Petronila Creek I-Plan 

Petronila Creek is listed by TCEQ as impaired for total dissolved solids and chloride. A TMDL was 
completed by TCEQ and implementation of the plan began in 2008. Texas Stream Team staff 
members were involved in the creation of the I-plan back in 2008. The TCEQ requires stakeholder 
committees to reconvene and review the progress of their plans after five years. The Nueces River 
Authority, the lead in the implementation of the Petronila Creek I-Plan, invited Texas Stream Team 
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to the review the plan, as TST was part of the original stakeholder committee. Texas Stream Team 
staff members are now represented on the water quality monitoring subcommittee and attend 
meetings in Robstown, TX, or by conference call. Texas Stream Team has assisted the I-Plan 
committee by reviewing and providing statistical analysis of water quality data for the creek. A 
watershed tour has been scheduled for October, which TST will attend. Texas Stream Team staff 
will conduct a water quality monitoring demonstration on the creek during the tour and encourage 
landowners who serve on the committee to become TST citizen scientists and collect water quality 
data to assist the I-Plan. 
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Conclusion 

The additional funding for the 2013 Fiscal Year allowed TST to increase its scope of work. As a 
result, more citizen scientists became trained, more people learned about NPS pollution reduction, 
and new partners joined the TST network. As the 2014 Fiscal Year begins, TST will continue to 
fulfill its deliverables under its existing contract and further develop its suite of watershed services 
that can be offered to WPPs and TMDLs across the state. These watershed services, in addition to 
its long-standing citizen water quality monitoring and education and outreach, will serve as the base 
for the Texas Stream Team program as it moves into the future. 

 

 

  

 

 

 

 

 

 


