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Beyond Trends and WQ Standards…

Source: HGAC 2024 
Basin Highlights Report

Source: TCEQ 2024 (https://www.tceq.texas.gov/downloads/water-quality/assessment/integrated-report-2024/2024-
exec-summ.pdf)
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Measuring water quality

Water sampling Measure FIB Quantify fecal 
markers Data analysis

Slide Credit: Nicole Powers, PhD
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Are all fecal sources 
equal?

(Source Molecular, 2012)
Slide Credit: Nicole Powers, PhD



6

Water Quality Standards

FIB levels

Host-
associated 

marker levels

Geometric mean: < 35 CFU (Marine-Enterococci)
  <126 CFU (FW-E. coli)
Statistical threshold value: < 10% of samples above
   Marine: <130
   FW: <410

Human*: 525 gene copies / 100mL water
Gull*: 200,000 gene copies / 100mL water
Canine*: No risk-based threshold proposed yet

*Each proposed risk-based threshold is based on the assumption that no 
other sources of fecal pollution are present (Boehm and Soller, 2020)Slide Credit: Nicole Powers, PhD

USEPA risk 
threshold

36 illnesses per 1,000 primary contact recreators
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Human Health Risk 
Assessment



Quantitative Microbial 
Risk Assessment

• Follows the chemical risk assessment 
framework

• Accounts for nature of biological contaminants 
and host-pathogen relationship

• Typically acute exposure
• Infection/illness

• Validated by WHO, U.S. EPA, NHMRC (Australia)
• Can evaluate health risks from pathogens and 

FIB
• Uses secondary data (literature, field data, etc.)



Hazard 
Identification

Exposure 
Assessment Dose-Response Risk 

Characterization
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QMRA

Probability of risk of infection
Probability of risk of illness

Identify pathogens of 
greatest concern

Exposure pathway: 
ingestion of water

Estimate risks based on 
all markers, compare to 
EPA risk threshold (32 or 
36 illnesses per 1,000 
recreation events)



Data we use…

Field Data

Published 
Handbooks/Reports

Peer-reviewed literature



Exposure Scenarios

• Primary Contact Recreation 
• Swimming, wading by 

children, water skiing (any 
activity with risk of head 
submersion)

• Secondary Contact 
Recreation
• Kayaking, canoeing, fishing, 

boating
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Human Health Risk Assessment
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https://theory.labster.com/dose-response/

Is it safe for 
my kids to 

swim here?

Will I get 
sick 

kayaking 
here?

U.S. EPA Risk Threshold for 
Contact Recreation: 

32 or 36 illnesses per 1,000 
individuals (0.032 or 0.036)

Can be used to help answer questions regarding safety and 
exposure risks.

What can 
we do to 

reduce our 
risk of 

illness?





Library-
Dependent

Library-
Independent

Examples across Texas



Leon River (Central Texas)
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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
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City-by-the-Sea (Canal Community on TX Coast)

(Powers et al., under review)

Slide Credit: 
Nicole Powers, 
PhD
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City-by-the-Sea (Canal Community on TX Coast)

(Powers et al., under review)
Slide Credit: Nicole Powers, PhD



Haulover Beach 
(Florida)

Health Risk for a GI Illness

U.S. EPA risk threshold: 36 illnesses per 1,000 individuals (0.036)

Gitter et al. (2023)



Key findings so far…

• Not all fecal sources created equal…
• Human fecal source often drives risk (but not always the case)
• Cattle fecal source can contribute a significant health risk (as supported 

by U.S. EPA guidance)
• What about dogs?
• Evidence suggests that greatest risk stems from multiple fecal sources 

contributing

• Current approaches addressing water quality through bacteria 
loading may not capture the health risks associated with 
pathogens



• TMDLs not statistically associated with decreasing E. coli concentrations in water bodies
• Time to identify innovative approaches to address water quality?

• MST
• QMRA 
• Site-specific considerations (site specific alternative water quality criteria)



Who is interested (aka who will fund it)?

QMRA has been added 
to the last 3 rounds of 
BST Infrastructure grant 
funding

MST-QMRA study for Little 
Bay funded by Texas GLO 
and the Coastal 
Management Program

Currently working with the Coastal 
Bends and Bay Estuaries Program 
for potential funding for a Little Bay 
continuation project.

U.S. EPA Gulf of Mexico 
Division currently funding a 
project in Baffin Bay 
assessing water quality 
through MST & QMRA



It takes a village (of water quality experts)

Anna Gitter, PhD Valeria Ruvalcaba, 
MPH

Nicole Powers, PhD



Takes a Village (of water quality experts)

Thank you for your time!

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


