
Texas Water Resources Institute

ANRA and TWRI 
Collaborations 
Grand Update

An n a  Eism o n t , Pr o gr a m  Sp e cia lis t

TW
R

I.TA
M

U
.ED

U



Texas Water Resources Institute

Middle Neches 
Tributaries
TMDL Updates

TW
R

I.TA
M

U
.ED

U

m a t t .s t e llb a u e r @a g.t a m u .e d u



Background
Establish 
Water 
Quality 

Standards

Monitor & 
Assess 

Waterbodies

Identify 
Impaired & 
Threatened 

Waterbodies

Develop 
TMDLs and 
Watershed 

Plans

Implement 
Controls on 
Point and 
Nonpoint 
Sources

Clean Water Act
“restore and 
maintain the 

chemical, physical, 
and biological 
integrity of the 
nation's waters” 

TCEQ manages water quality by
• Setting standards for quality
• Monitoring and Assessing
• Identifying impaired waterbodies
• Engaging stakeholders to 

develop and implement plans 
for improvement 

• Using regulatory and 
non-regulatory tools 

• Regulates discharges from Point 
Sources

• Manages runoff from Nonpoint 
Sources

Presenter Notes
Presentation Notes
 

 




Middle Neches 
Tributaries
• Lufkin-area tributaries to the Neches 

River below Lake Palestine.
• High concentrations of E. coli

bacteria.
• Levels may indicate a health risk for 

swimming or wading in the creeks.
• TMDL (Total Maximum Daily Load) 

reports and Implementation Plans 
developed to improve water quality.

Presenter Notes
Presentation Notes
The yellow areas on the map show the watersheds, or drainage areas of the four tributaries.



Presenter Notes
Presentation Notes
The TCEQ assessment is based on water samples collected within the respective watersheds.
The Jack Creek and Biloxi watersheds are primarily rural with less residential development, large swaths of mixed and pine forests. The watershed has relatively limited cattle grazing and agricultural production. 
The City of Jasper is the largest city and only one in the watershed with a wastewater discharge permit. Jack Creek receives treated wastewater from the City of Hudson WWTF.
Hurricane Creek and the Upper portions of the Cedar Creek watershed are more urbanized, encompassing residential, commercial, and industrial development for the cities of Lufkin and Hudson. The downstream portions of the Cedar Creek watershed include mixed hardwood and pine forests and some cattle grazing.




Presenter Notes
Presentation Notes
More recently, the upper portion of Cedar Creek also found itself listed in the draft 2026 integrated report for high bacteria and was added to the TMDL through the addendum process.

The upper watershed is almost entirely within the city boundaries of Lufkin and Hudson and is over 77% developed.



Current 
Conditions

7-year geometric mean 
(average)

Concentrations are higher 
than the criteria

Presenter Notes
Presentation Notes
Data for this project is collected primarily by TCEQ and ANRA.
These charts show the bacteria concentrations in samples collected from 2005 to 2025.
The black line is a 7-year average of the E. coli concentrations found in those samples.
The red dotted line is the states primary contact recreation criteria, or threshold, for assessing whether the waterbody is considered safe for swimming and wading.
The geomean does sit above the criteria, but that’s why the TMDLs were developed
 




TMDL and I-Plan developed with local 
stakeholders from 2019 through 2022.

Presenter Notes
Presentation Notes
So what has been done to resolve the bacteria issues?
The TCEQ worked with ANRA and local stakeholders between 2019 and 2022 to develop the TMDL reports and an Implementation Plan that includes multiple actions that can be taken by landowners, cities, and others.
The TMDL report takes into consideration 
point sources such as wastewater treatment plants, 
nonpoint sources carried by rainfall runoff, 
sources from potential future growth, and 
a margin of safety to account for unknowns.
The I-Plan was approved and put into action in 2023.



TMDL Results
• Impairments in both watersheds are primarily driven by non-point 

source runoff.
• 61-95% decrease in indicator bacteria loading during runoff 

conditions needed to meet water quality requirements.

Presenter Notes
Presentation Notes
The results of the report found that the bacteria in both watersheds is primarily delivered by rainfall runoff, rather than wastewater discharges.
It estimated that the bacteria sources in the watershed would need to be reduced by 61-95% for stream levels to meet the State threshold – when the 7-year average would be below the 126 threshold. 




How?

• Promote feral hog management.
• Improve water quality monitoring.
• Promote volunteer water quality monitoring.
• Promote sustainable forest practices.
• Implement water quality conservation practices on grazed lands.
• Reduce sanitary sewer overflows and unauthorized discharges.
• Promote education and awareness for fats, oils, and grease, pet 

waste and illicit dumping,
• Promote proper OSSF management.

Presenter Notes
Presentation Notes
The activities included in the I-Plan that could address these sources include…



Progress?

Tracked so far:
• 1 feral hog program delivered
• ANRA continues monitoring and partnering with Texas Stream Team 

to provide kits and training.
• Texas Forest Service reports 92% of monitored sites are implementing 

forestry BMPs. Forest Pest Seminar held.
• No conservation plans reported,  educational mailers for grazing 

management sent to producers.
• No updates on FOG, pet waste, or OSSF efforts.

Presenter Notes
Presentation Notes
Since the I-Plan was approved in 2023, tracking of the activities only started last year. 
Overall, minimal progress has been made in conservation planning on agricultural land, or on addressing feral hogs, septic systems, or pet waste.
However… 
Extension delivered a feral hog management workshop.
ANRA continues water quality monitoring and has continued working with Texas Stream Team to provide volunteer water quality monitoring in the area.
Texas Forest Service reports that 92% of monitored sites in silvicultural, or timber-producing, areas are using forestry best management practices to reduce rainfall runoff, they also delivered one workshop on forest pest management.
Although no new conservation plans have been reported, educational mailings about the benefits of conservation practices for livestock management has been mailed to local producers.



Resources

TMDL and I-Plans: 
https://www.tceq.texas.gov/waterquality/tmdl/nav/118-
lufkinwatersheds-bacteria

TWRI Projects: https://middle-neches.twri.tamu.edu/

ANRA Clean Rivers Program: https://www.anra.org/conservation-
recreation/water-quality-activities/clean-rivers-program/

Presenter Notes
Presentation Notes
For more information on the reports and projects mentioned…

https://www.tceq.texas.gov/waterquality/tmdl/nav/118-lufkinwatersheds-bacteria
https://middle-neches.twri.tamu.edu/
https://www.anra.org/conservation-recreation/water-quality-activities/clean-rivers-program/
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La Nana Bayou WPP 
Implementation
Funded by the Clean Water Act §319(h) Nonpoint
Source Grant Program of the Texas State Soil and 
Water Conservation Board.

Project duration: December 2, 2024 – November 30, 
2026. TWRI is asking TSSWCB for an extension into 
February of 2027.

• Project location: La Nana Bayou watershed within 
the City of Nacogdoches and Nacogdoches 
County

• Bacteria impairments: La Nana Bayou (Segments 
0611B_01, 0611B_02, 0611B_03).

• Nutrient concerns: Nitrates, Total Phosphorous – La
Nana Bayou (Segments 0611B_02, 0611B_03).

• Additional education and outreach events are 
being planned for fall of 2026.

Presenter Notes
Presentation Notes
The yellow areas on the map show the watersheds, or drainage areas of the four tributaries.



La Nana Bayou WPP Implementation 
supporting monitoring by ANRA staff
Intended to support existing CRP monitoring, quarterly monitoring 
continues to be conducted by ANRA staff (to include ammonia, 
nitrate, and nitrite nitrogen, Total P, Total Suspended Solids, Chloride, 
Sulfate, and E. coli):

• 10474 – La Nana Bayou at Nacogdoches CR 526
• 16301 – La Nana Bayou at Loop 224
• 20792 – La Nana Bayou upstream of Main Street
• 22447 – Banita Creek upstream of MLK Jr Boulevard

Presenter Notes
Presentation Notes
The results of the report found that the bacteria in both watersheds is primarily delivered by rainfall runoff, rather than wastewater discharges.
It estimated that the bacteria sources in the watershed would need to be reduced by 61-95% for stream levels to meet the State threshold – when the 7-year average would be below the 126 threshold. 




Attoyac Bayou WPP 
Implementation

Funded by the Clean Water Act §319(h) Nonpoint
Source Grant Program of the Texas State Soil and 
Water Conservation Board.

Project duration: October 21, 2025 – September 30, 
2028. 

• Project location: Attoyac Bayou watershed 
upstream of Sam Rayburn Reservoir in San 
Augustine, Nacogdoches, Shelby and Rusk 
counties

• Bacteria impairments: Attoyac Bayou (Segments 
0612_01, 0612_02, 0612_03) and West Creek 
(Segment 0612F.

• Education & outreach activities are being 
planned in coordination with the Pineywoods 
Resource Conservation & Development, Inc.

Presenter Notes
Presentation Notes
The yellow areas on the map show the watersheds, or drainage areas of the four tributaries.



Attoyac Bayou WPP Implementation 
supporting monitoring by SFASU staff 
& students
Intended to support existing CRP monitoring, quarterly monitoring 
continues to be conducted by ANRA staff (to include ammonia-N, 
nitrate-N, nitrite-N, Total P, Total Suspended Solids, Chloride, Sulfate, and 
E. coli):
• 10636 – Attoyac Bayou at SH 21
• 15253 – Attoyac Bayou at SH 7
• 16076 – Attoyac Bayou at US 59
• 20845 – West Creek at FM 2913

The project’s QAPP has been signed and is awaiting execution by 
TSSWCB before monitoring can begin.
Expecting to being monitoring in July.

Presenter Notes
Presentation Notes
The results of the report found that the bacteria in both watersheds is primarily delivered by rainfall runoff, rather than wastewater discharges.
It estimated that the bacteria sources in the watershed would need to be reduced by 61-95% for stream levels to meet the State threshold – when the 7-year average would be below the 126 threshold. 




Resources
TWRI WPP Projects:

https://lanana.twri.tamu.edu/
https://attoyac.tamu.edu/

Presenter Notes
Presentation Notes
For more information on the reports and projects mentioned…

https://attoyac.tamu.edu/
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• High concentrations 
of E. coli bacteria at 
TCEQ station 21432.

• Levels may indicate a 
health risk for 
swimming or wading 
in the creeks.

• More data is needed 
to evaluate water 
quality throughout the 
watershed.

Bayou Carrizo 
Watershed

Presenter Notes
Presentation Notes
Background: Both La Nana Bayou and Attoyac Bayou have ongoing WPP work. 
More data is needed to address the bacteria impairment in Bayou Carrizo
21432 is the only station that has been monitored historically, and represents only the top 1/3 of the watershed




Current 
Conditions

7-year geometric mean 
(average):
Bayou Carrizo: 203 MPN/100 mL

Concentrations are higher than 
the criteria but may be slowly 
decreasing

Presenter Notes
Presentation Notes
Data shown was collected by ANRA.
These charts show the bacteria concentrations in samples collected from 2013 to 2024.
The black line is a 7-year average of the E. coli concentrations found in those samples.
The red dotted line is the states primary contact recreation criteria, or threshold, for assessing whether the waterbody is considered safe for swimming and wading.
###2024 IR geomean was 272.35 MPN/100 mL, data assessed through 2022###
TCEQ IR assessed 22 values, my 7 year geomean uses all data points pulled from SWQM, so TCEQ’s assessment may differ depending on what they choose to exclude




Project Goals
• Monthly sampling has been 

occurring at stations 21432, 22565, 
and 22566.

• Sampling will be conducted over 
18 months for flow, bacteria, 
conventional, and field 
parameters.

• Data collected under the project 
will be aggregated with historical 
data and summarized in a final 
report.

Puenta Suelas Creek.  Photo Credit :  Angel ina Neches River Authority

Presenter Notes
Presentation Notes
Next steps may include a future watershed characterization and ongoing identification of key stakeholders
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• Impaired for bacteria 
since 2000 (0603A)

• TMDL in place 2022 with 
stakeholder interest in a 
WPP

• More data is needed 
to evaluate water 
quality throughout the 
watershed.

Sandy Creek 
Watershed

Presenter Notes
Presentation Notes
Sandy Creek runs through the city of Jasper and has been impaired for bacteria since 2000
Stakeholders were engaged to develop a TMDL, which was accepted in 2022
There was interest in activities associated with a WPP, but there was not enough data yet. 
TWRI began monitoring three sites in the watershed



• Sampling began June 2025, 
will continue for 24 months

• Collecting flow, routine 
parameters, and nutrients 
at 3 stations (10484, 16129, 
22541)

• Characterization report will 
be developed through this 
project

• Proposal submitted for WPP 
development

Sampling 
Ongoing

Presenter Notes
Presentation Notes
One fun note is that station 16129 is in the middle of a park in Jasper, and we regularly get to interact with stakeholders who notice us sampling and are curious enough to ask questions



Contact us
We'd love to talk about 
all things water.

Ph on e
979.314.2824

Em a il
twri@tamu.edu

We b sit e
twri.tamu.edu
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