
TEXAS WATERSHED COORDINATOR 
ROUNDTABLE

 Welcome to the Roundtable! 

 Please be sure you signed-in on your way in the door. 

 Coffee and snacks at the back of the room. 

 Restrooms outside in hallway on the right. 



INTRODUCTIONS

 Name

 Employer

 Role / Position Title

 Watershed(s) you work in





























































































































Exposure Scenarios

• Primary Contact Recreation 
• Swimming, wading, water 

skiing (any activity with risk of 
head submersion)

• Secondary Contact 
Recreation
• Kayaking, canoeing, fishing, 

boating
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Remember:
We are not detecting pathogens but rather estimating potential pathogen 
concentrations and therefore doses when using MST data.



Examples of MST & QMRA in Texas 
• Leon River (Central Texas)
• Lavaca River (Southeast Texas)
• Little Bay (Rockport, TX)
• City-by-the-Sea (Canal Community on TX Coast)
• Ongoing: Baffin Bay & Medina River



Leon River (Central Texas)

State of Texas BST Grant FY20-21



Examples of MST & QMRA in Texas 
• Leon River (Central Texas)
• Lavaca River (Southeast Texas)
• Little Bay (Rockport, TX)
• City-by-the-Sea (Canal Community on TX Coast)
• Ongoing: Baffin Bay & Medina River



• Utilized NGS techniques to 
identify fecal sources (an 
advancement in traditional 
approaches)

• Treated wastewater found to 
be a consistent and significant 
fecal contributor

• Evaluating this molecular 
approach for assessing water 
quality and utility for QMRA

• HF183 marker detection to 
inform QMRA paper

Lavaca River
State of Texas BST Grant 
FY22-23



Examples of MST & QMRA in Texas 
• Leon River (Central Texas)
• Lavaca River (Southeast Texas)
• Little Bay (Rockport, TX)
• City-by-the-Sea (Canal Community on TX Coast)
• Ongoing: Baffin Bay & Medina River



Little Bay (Rockport, Texas)

Red line = 32 illnesses per 1,000 people

Adult Swimming

Kayaking

Fishing

65
4

1

Little Bay Aransas 
Bay

3 2

Source: Powers et al. (2021)

Credit: RockportFulton.com
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Location Tule Creek Little Bay Aransas Bay

Child Swimming

Boating
Jet skiing



Examples of MST & QMRA in Texas 
• Leon River (Central Texas)
• Lavaca River (Southeast Texas)
• Little Bay (Rockport, TX)
• City-by-the-Sea (Canal Community on TX Coast)
• Ongoing: Baffin Bay & Medina River



City-by-the-Sea (Canal Community on TX Coast)

Red line = 32 
illnesses per 
1,000 people
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Thank you for your time!

Anna Gitter, PhD
anna.gitter@uth.tmc.edu



MST Marker 
and QMRA 
Applications to 
Inform Local 
Water Quality 
Standards
J EFF S O LLER

S O LLER E NVIRO NMENTAL,  L LC



Outline
 Context for considering local / state water 
quality standards
Basis for national recommendations for 

recreational waters
Characteristics of foundational epidemiological 

studies
What is the same as / different than 1986
Magnitude, duration, frequency
How changes can influence WQS

 Relative risks from disparate sources of 
fecal contamination
Human 
Non-human

  MST / QMRA example applications
HF183 for freshwater
Marker panel for estuarine waters

 Considerations
When to consider alternatives to RWQC
Use attainment vs notification management
Potential approaches for using markers and 

QMRA to inform WQS / beach management



Context 

2012 
Recreational 
Water Quality 
Criteria (RWQC)



Context - Foundational epidemiology 
studies used to inform 2012 RWQC

  Temperate freshwater (Great Lakes)
West beach, Huntington beach, Silver beach, Washington Park beach

Temperate marine
Edgewater beach (MS), Fairhope beach (AL), Goddard beach (RI)

Tropical marine 
Boquerón beach (Puerto Rico)

Urban runoff impacted marine
Surfside beach (SC)



Context - Common characteristics of 
2012 RWQC epidemiology studies

Officially designated recreational area near a large population center

Large enough attendance to support epi study (min 300-400 attendees / day)

Generally met state /local WQS with a range of indicator densities

Range of indicator density was related to contamination from identified point 

source (WWTP effluent) 

Swimming season was at least 90 days long



Context - 2012 RWQC vs. 1986 AWQC

Similar FIB criteria values 

Different Illness endpoint
Prior – HCGI 
Current - NGI

Similar level of protection
Prior – level varied
Current – level is consistent

 Similar use of two WQ characteristics
Prior - GM / SSM
Current – GM / STV

Different recreational water use intensity
Prior – multiple levels
Current – single level

Different technical basis for criteria 
derivation
Prior – Water quality-based derivation
Current – Risk basis is embedded
o Culturable E. coli
o Enterococcus spp. via qPCR
o Alternative sources of contamination
Magnitude, duration, and frequency are explicit 

components of criteria



1986 Ambient Water Quality Criteria



Context – How do / can 2012 RWQC 
influence local / state WQS?

State Water Quality Standards (WQS) including alternative criteria need to 
be scientifically defensible and protective of the use 

Tools are now available and approved
 Evaluate and manage their waterbodies 

 Develop alternative WQC that differ from EPA’s recommended criteria 

o QMRA

o Alternative fecal indicators / methods 



WQS that differ from 2012 RWQC

Alternative WQS may involve adoption of different numerical values that are 

based on 

 An alternative health relationship derived using epidemiology with or without QMRA

 QMRA results to determine water quality values associated with a specific illness rate

 A different indicator/method combination



WQS that differ from 2012 RWQC

KEY POINT: Alternative criteria may be adopted into a state WQS provided 

that the resulting site-specific WQS are scientifically defensible, protective of 

the use, and reviewed and approved by EPA under CWA §303(c).

There is much more flexibility embedded than most people realize

Careful consideration of magnitude, duration, frequency is merited

o Example – duration evaluation!



Relative Risks from Various Sources of Contamination



Relative Risks from Various Sources of Contamination

Reference pathogens – account for most illnesses of all non-foodborne illness in the US

Norovirus

Cryptosporidium spp.

Giardia lamblia

Campylobacter jejuni

Salmonella enterica

E. coli O157:H7



Relative Risks from Various Sources of Contamination



Relative Risks from Various Sources of Contamination



When to consider alternatives to RWQC

Consider the conditions that the RWQC are based on

Is the waterbody under consideration fundamentally different than the 
RWQC conditions in some important way (e.g., different source of 
contamination)?

Is there a sound reason to believe that the recommended FIB are not 
functioning well?

We use “Risk Based Threshold” (RBT) for MST markers
RBT = median marker concentration that corresponds to an average GI illness risk value 

(e.g. 0.032)
 This value aligns with the “Magnitude”  in RWQC 



MST / QMRA example applications



QMRA parameter information



Risk based thresholds for Hf183 of 
known and unknown contamination age



RBTs for gull marker of  unknown age and  
gull marker / Hf183 mixtures



MST / QMRA example applications



QMRA parameter information

Similar technical methodology for QMRA 
as presented in previous slides

Panel of markers included to evaluate 
the benefits and drawbacks of each



Risk based thresholds for Hf183 for 
known contamination age



Take home messages from 
RBT derivations
Using MST marker RBTs may facilitate the interpretation of quantitative data and 
enable better understanding of risks from exposure recreational waters

Each MST may have desirable attributes and drawbacks (i.e., differential decay with 
pathogens of primary concern, specificity, etc.)

Age of contamination may be critical factor, depending on the differential decay 
between marker used and pathogen(s) of concern



Considerations - Interpreting 
marker-based evaluation 
results

Determine a priori how the results are to be used

oUse attainment vs notification management

 For attainment - Understand the implications of 
duration and/or frequency when evaluating marker-
based results (up to 50% of the results could be 
>RBT and use could be attained) 



Considerations - Interpreting marker-
based evaluation results

 For use attainment: use of multiple, short duration periods and rolling GM 

evaluations require careful consideration in interpretation

 Potential unintended consequence – more stringent WQS than intended potentially leading 

to allocation of resources to waterbodies that do not require additional work

I am not aware of any marker-based WQS yet (attainment evaluation of beneficial use)



Considerations - Potential approach for 
using markers and QMRA to inform WQS / 
beach management 

Use longest reasonable duration (increases data availability)

Improve health protection by focusing on and managing days of highest risk

Use multiple markers simultaneously to provide useful insight regarding days of relatively 
higher risk (Ahmed, et al, 2024)
 Useful for management action decision-making 
 Could minimize the drawbacks of individual markers
 Days in which multiple markers exceed predetermined thresholds could be candidates to 

inform management action 
Note that the RBTs may or may not be the threshold values for comparison

Interpretation of results must be consistent with derivation of RWQC (or WQS)  – (must 
account for magnitude, duration, and frequency considerations) 



Questions / Comments

Contact: jsoller@sollerenvironmental.com



TWRI PUBLICATIONS

Subscribe 
Here!



AGRILIFE EXTENSION EDUCATION & OUTREACH 
PROGRAM CONTACTS

Healthy Lawns Healthy Waters
John Smith
hlhw@tamu.edu
https://hlhw.tamu.edu  

Lonestar Healthy Stream
Leanne Wiley
Leanne.wiley@ag.tamu.edu 
https://lshs.tamu.edu 

Texas Watershed Steward
Michael Kuitu
mkuitu@tamu.edu 
https://tws.tamu.edu 

Texas Well Owner Network
Joel Pigg
David.pigg@ag.tamu.edu 
https://twon.tamu.edu/ 

Texas Landowner Riparian and 
Urban Riparian & Stream 
Restoration Programs
Alexander Neal
Alexander.neal@ag.tamu.edu
https://riparian.twri.tamu.edu
https://urbanriparian.twri.tamu.edu 

mailto:hlhw@tamu.edu
https://hlhw.tamu.edu/
mailto:Leanne.wiley@ag.tamu.edu
https://lshs.tamu.edu/
mailto:mkuitu@ag.tamu.edu
https://tws.tamu.edu/
mailto:hlhw@tamu.edu
https://twon.tamu.edu/
mailto:Alexander.neal@ag.tamu.edu
https://riparian.twri.tamu.edu/
https://urbanriparian.twri.tamu.edu/


UPCOMING TEXAS WATERSHED PLANNING 
PROGRAM TRAININGS 

HTTPS://TEXASWPP.TWRI.TAMU.EDU

Ag BMPs Course

 September 2025

 Thrall – Stiles Farm 

 $50 registration fee

 Topics:

 Ag BMPs to protect water quality

 Ag Conservation Programs

 Farm Demonstration Tour

 Landowner Process for Technical 
Assistance

Urban BMPs Course

 November 2025

 Dallas

 $50 registration fee

 Topics:

 Value of urban stormwater BMPs

 Coordinating with cities/developers

 Challenges faced in urban settings

 Low Impact Development



UPCOMING TEXAS WATERSHED PLANNING 
PROGRAM TRAININGS 

HTTPS://TEXASWPP.TWRI.TAMU.EDU

Stakeholder Facilitation 

 December 2025

 Online Only 

 Charlie McPherson, Tetra Tech

 $50 registration fee

 Topics:

 Understanding your audience

 Engaging stakeholders

 Facilitating meetings

 Sustaining stakeholder groups



ROUNDTABLE WRAP UP

 Feedback form  Scan the QR Code  

 Topics of interest for next time

 Programs that you would like to learn more about

 Next Roundtable:  October 2025 – Austin Area

 Registration info will be in a future Trainings Newsletter

Questions or Comments: 

Lucas Gregory    Tina Hendon 
LFGregory@ag.tamu.edu  Tina.Hendon@ag.tamu.edu  
979.314.2361    979.314.2472

mailto:LFGregory@ag.tamu.edu
mailto:Tina.Hendon@ag.tamu.edu
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