
Clean Coast Texas
An Initiative of the Texas Coastal Nonpoint Source Pollution 

Program

Helping communities to facilitate 
incentive-based programs and projects 
to protect and restore water quality, 
natural habitats, and shorelines.

We can help with: 
• Technical Assistance for Community 

Planning 
• Implementing Stormwater Best Management 

Practices
• Testing and Monitoring Water Quality of local 

waterways
• Coordination Across Jurisdictions
• Identify and Apply for Funding



 Texas General Land Office Program 
Management.

 Harte Research Institute at TAMU-CC 
Program Coordination, Engagement, 
Technical Support.  

 Texas A&M AgriLife Extension – Disaster 
Assessment & Recovery Education and 
Outreach including future growth and 
scenario planning, workshops and 
resources.

 Texas Sea Grant at TAMU Local Planning 
and Engagement Support. 

 Coastal Bend Council of Government 
Wastewater Treatment Plant Assessment 
and Action Plan Development. 

Collaborative 
Action





Increasing bacteria levels over time, correlated with population growth

Development = 
more impervious surfaces, stormwater runoff, municipal sewage 

effluent, fecal bacteria



Stormwater Runoff 



Common Types of Runoff Pollution 

• Pathogens/bacteria
• Nutrients

• Sediments
• Debris 



Sources of Runoff Pollution 
Our everyday actions…



Lawn

Road

Storm drain

Ditches & CulvertsStreams

The Path of 
Runoff Pollution



How Can We Manage Stormwater?
Stormwater is precipitation that 
falls on the ground and flows to 
sewers and local waterways. 

Runoff picks up pollutants – pet 
waste, motor vehicle oil, 
gasoline, fertilizer, sediment, etc. 
– as it flows over land surfaces. 

Stormwater runoff can degrade 
coastal water quality, harm 
ecosystems and increasing 
public health risk.



Clean Coast Texas Menu of Services

Stormwater Retrofit 
Design & Construction

(site identification, best 
management practice, design & 

construction)

Water Quality & Citizen 
Science

(Texas Stream Team trains 
citizen scientists to monitor 

water quality)

Education & 
Community Events

(Plan workshops for public 
and decision makers, 

coordinate community events)

Grant Writing 
Assistance

(identify potential funding 
streams and help communities 

apply)

Planning & Regulatory 
Support

(Review and update 
ordinances, community plans 

and drainage master plans)

Wastewater Treatment 
Plant Assessments

(Assess WWTP, develop action 
plan and identify funding 

opportunities)



Green Stormwater 
Infrastructure
• An approach to land 

development or re-
development that works 
with nature to manage 
stormwater as close to its 
source as possible

• Low Impact Development (LID)
• Nature-based solutions
• Stormwater BMPs
• Blue-green infrastructure
• Stormwater retrofits 

Armand Bayou Nature Center, Pasadena, TX
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The Path of 
Runoff Pollution

Lawn

Storm drain

Ditches & 
CulvertsStreams

GSI



Why consider green 
infrastructure solutions? 

• Create multi-use areas
• Mitigate flooding
• Improve water quality
• Meet MS4 requirements
• Increase Habitat
• Provide recreation areas 

Houston Botanic Garden, Houston, TX



Rain Gardens/Bioretention 

A shallow depression planted with native and 
adapted plants that collects rainwater from 
roofs, parking lots, and other surfaces. 



Swales
• Drainage course with gently sloping slides, 

typically vegetated but can have rock



Rainwater Harvesting
• Collecting and storing runoff from an impervious 

surface for later non-potable usage 

Victoria, TX Galveston, TX College Station, TX



Rainwater Harvesting - Underground

Photo from sargwatersolutions.com

Photo from tritonsws.com



Pervious Pavement
• An alternative to asphalt or concrete
• Allows stormwater to drain through the porous 

surface into a reservoir underneath for 
temporary storage 

Photo from deeproot.comPhoto from hellerconcreteinc.com



Photo from ephenry.com Rockport, TX



Green Roofs
• An extension of a roof which adds water 

proofing, a drainage system, a lightweight 
growing medium and plants 

Webster, TX League City, TX Houston, TX



Selected green infrastructure practices categorized by appropriateness of usage by development type.
        The darkest boxes in the diagram indicate the most appropriate location for each type of practice.
         Lighter colors indicate potential but less important applications. 



Workshops
GIFT (Green Infrastructure for Texas)
• GIFT is a multi-level approach to Green 

Infrastructure 
• The workshop invites the public, elected officials 

and municipal staff to learn about GI. It gives an 
overview of what Green Stormwater 
Infrastructure is, how it supports natural resource 
protection, enhances water quality and improves 
coastal resilience.  

CHARM (Community Health And Resource 
Management mapping application)
• The tool gives local officials, stakeholders, and 

citizens the power to map and analyze growth 
with real-time feedback.

•  supported with a library of mapping data about 
urbanization, storm surges, conservation, public 
facilities, and coastal resources.

GIFT 
Workshop in 
La Marque- 

2024

CHARM 
Workshop in 
Port Lavaca- 

2023

GIFT 
Workshop 

with a 
Demonstration 

of Soil 
Consistency- 

2023



Educational Signage



Texas General Land Office
Commissioner Dawn Buckingham, M.D.



Sustainable Stormwater
Manual

• Technical design guidance
• Construction details
• Maintenance guidance
• Model criteria/ordinance
• Design method incentives 
• Retrofits and creek restoration

glo.texas.gov/sites/default/files/2025-01/2022-sustainable-
stormwater-drainage-cleancoasttexas.pdf

https://www.glo.texas.gov/sites/default/files/2025-01/2022-sustainable-stormwater-drainage-cleancoasttexas.pdf
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https://www.glo.texas.gov/sites/default/files/2025-01/2022-sustainable-stormwater-drainage-cleancoasttexas.pdf


https://www.glo.texas.gov/coastal/clean-
coast-texas 

https://www.glo.texas.gov/coastal/clean-coast-texas
https://www.glo.texas.gov/coastal/clean-coast-texas
https://www.glo.texas.gov/coastal/clean-coast-texas
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https://www.glo.texas.gov/coastal/clean-coast-texas


Clean Coast Texas Menu of Services

Stormwater Retrofit 
Design & Construction

(site identification, best 
management practice, design & 

construction)

Water Quality & Citizen 
Science

(Texas Stream Team trains 
citizen scientists to monitor 

water quality)

Education & 
Community Events

(Plan workshops for public 
and decision makers, 

coordinate community events)

Grant Writing 
Assistance

(identify potential funding 
streams and help communities 

apply)

Planning & Regulatory 
Support

(Review and update 
ordinances, community plans 

and drainage master plans)

Wastewater Treatment 
Plant Assessments

(Assess WWTP, develop action 
plan and identify funding 

opportunities)



Contact Us

Ashley Bennis
Coastal Coordinator

Email: ashley.bennis@tamucc.edu 
Phone: 361.825.2300

Dr. Mike Wetz
Harte Research Institute Endowed 

Chair, Coastal Ecosystem Processes
Email: michael.wetz@tamucc.edu

Phone: 361.825.2132

Scott Jones
Community Outreach Specialist, 

Green Infrastructure for Texas
Disaster Assessment and Recovery

Texas A&M AgriLife Extension
scott.jones@ag.tamu.edu

832-856-3451 (office)
713-376-9686 (cell)

mailto:ashley.bennis@tamucc.edu
mailto:ashley.bennis@tamucc.edu
mailto:michael.wetz@tamucc.edu


https://cleancoast.texas.gov/

Contact Us

Ryan Ono
Clean Coast Texas Program Coordinator
Email: ryan.ono@GLO.TEXAS.GOV 

Phone: 512-463-8753

mailto:ryan.ono@GLO.TEXAS.GOV


Extra Slides



Maintenance 
• Gray vs Green
• Involve everyone from the 

beginning
• Houston-Galveston Area 

Council 
• San Antonio River Authority

www.h-gac.com/low-impact-development

www.sariverauthority.org/services/sustainability/low-impact-development/



h-ga c.com Serving Toda y •  Pla nning for Tomorrowh-ga c.com Serving Toda y •  Pla nning for Tomorrow

En h a n cin g  O SSF O u tre a ch  
a n d  Ass is ta n ce  o n  a  
Co m m u n ity  Le ve l w ith  
GIS-b a se d   To o ls  a n d  
Lo ca l Pa r tn e r s
Houston-Ga lveston Area  Council
Kenda ll Guidroz & Bill Ervin



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Fa ilin g  O n -Site  Se w a g e  Fa cilitie s  (O SSFs )

Permitted 
OSSFs 

Estimated 
Unpermitted 
OSSFs

Total 
Estimated 
OSSFs 

Estimated 
failure rate 
for Texas*

Potential 
Failing 
OSSFs

42,526 58,851 101,377 12% 12,166

*source: Reed, Stowe & Yanke, LLC. 2001

OSSFs in the Lower Galveston Bay Watershed



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Ho m e o w n e r  W a s te w a te r  Ass is ta n ce  Pro g ra m

 Covers the  cost of repa ir or repla cement of 
fa iling O SSFs (includes two yea rs of ma intena nce)

• No cost sha ring by homeowner
• Must own a nd reside  in home
• Ma ke a t or be low 80% of media n household income 

for the  county
• Eligible  even if under enforcement a ction

 Prima ry Funding source  is a  TCEQ  
Supplementa l Environmenta l Project

• Funding limited a nd inconsistent
• 1-5 O SSFs a ddressed per yea r on a vera ge  depending 

on funding



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Ho m e o w n e r  W a s te w a te r  Ass is ta n ce  Pro g ra m

“There  a re  no words to express our gra titude  
a nd a pprecia tion for everything tha t wa s 
done  to he lp us… This wa s no sma ll ta sk, 

a nd we recognize  a ll of the  e ffort a nd 
fina ncia l funding tha t went into this project… 
This is something we a re  beyond gra te ful for, 
we  a re  blessed to ha ve  crossed pa ths, we  ca n 

never repa y the  fina ncia l a ssista nce  a nd 
kindness.”

- Pa rticipa nt testimony 2023



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Ho m e o w n e r  Ed u ca tio n  W o rk sh o p s  

 Free  workshop providing homeowners 
informa tion on:

• The  ba sics of conventiona l a nd a erobic O SSFs
• Signs of system ma lfunctions or fa ilures
• The  importa nce  of routine  ma intena nce
• Importa nt Do’s a nd Don’ts for ma inta ining a n O SSF

 Any community ca n request a  workshop just for 
educa tion, but workshops a re  a lso required for 
residents who rece ive  a ssista nce  from some of 
our projects
 Does not certify a ttendees to ma inta in the ir 

own system



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

G ro w in g  N e e d  a n d  Lim ite d  Re so u rce s

 Age of systems
 New deve lopments a nd homeowners
 SEP limita tions



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Ad d re s s in g  O SSFs  in  Disa d va n ta g e d  Co m m u n itie s  
w ith  Vu ln e ra b le  Po p u la tio n s
Two projects ha ve  used simila r stra tegies to:
 Identify Priority Wa tersheds a nd Coordina te  with 

Sta keholders
• Utilize  the  Regiona l Equity Tool to identify communities with 

economic ba rrie rs a nd other potentia l vulnera bilities. 
• Pa rtner with loca l officia ls or orga niza tions trusted by residents

 Host Homeowner O SSF Educa tion Workshop(s) in 
prioritized wa te rsheds 

• Workshop a ttenda nce  required to qua lify for O SSF repa ir or 
repla cement

 Address fa iling or ma lfunctioning O SSFs in the  priority 
wa te rsheds

• Community pumpouts or full system repa irs a nd repla cements, 
depending on funding source



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

H-GAC’s  Re g io n a l Eq u ity  To o l

 O nline  GIS-ba sed 
inte ra ctive  tool

• Utilizes census da ta  a nd 
census blocks

• Identifies 8  popula tion 
vulnera bility fa ctors

H-ga c.com/ intera ctive -web-a pplica tions



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

H-GAC’s  Re g io n a l Eq u ity  To o l

 Vulnera bility fa ctors considered in Regiona l Equity Tool Ana lysis
• Poverty/ low-income households (regiona l ba sis, not na tiona l)
• Non-Hispa nic, non-white  popula tions
• Hispa nic popula tions
• Limited English proficiency (not well or not spoken a t a ll)
• Disa bled fa mily members
• Elderly residents (75+ )
• Ca r-less residents
• Households with single  mothers a nd children under 18



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

H-GAC’s  Re g io n a l Eq u ity  To o l

 O nline  GIS-ba sed 
inte ra ctive  tool

• Ca n ge t insta nt 
summa ries for the  
diffe rent vulnera bility 
fa ctors

• Adva nced fea tures a llow 
for specific queries

• Ability to a dd other GIS 
la yers onto the  ma p



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Th e  Im p o r ta n ce  o f Lo ca l Pa r tn e r sh ip s

 Trusted pa rtners for residents
 Levera ge  loca l resources



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Pro je ct 1 : Co m m u n ity  Pu m p o u ts  & Ed u ca tio n

This project is funded in part by TCEQ through a grant from the United 
States Environmental Protection Agency.

Sponsored through a generous grant from the 
Wells Fargo Foundation

 Identify priority communities
• Area s with high concentra tions of O SSFs nea r impa ired wa te rwa ys
• Determine  vulnera bility fa ctors tha t might prevent ma intena nce  a nd workshop 

a ttenda nce
• 1 st Priority Community – Liverpool

 Work with loca l pa rtners to host O SSF Homeowner Educa tion 
Workshops

• Identify ba rrie rs to resident pa rticipa tion, a nd work with loca l pa rtners to overcome

 Additiona l Funding from Wells Fa rgo Founda tion 
• Allowed for system pumpouts a nd the  a ddition of Holida y La kes a nd Jones Creek 

communities 



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Pro je ct 1 : Co m m u n ity  Pu m p o u ts

Liverpool



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Pro je ct 1 : Co m m u n ity  Pu m p o u ts

 O utrea ch ba rrie rs a nd 
stra tegies

• Elderly popula tion
o Physica l ma te ria ls a nd 

distribution by city or loca l 
pa rtners

o Flyers but a lso city 
newsle tte rs a nd word of 
mouth

 Key Pa rtners
• City sta ff (Liverpool a nd 

Holida y La kes)
• Nonprofits (Actions, Inc. of 

Bra zoria  County a nd 
United Wa y of Bra zoria  
County)



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Pro je ct 1 : Co m m u n ity  Pu m p o u ts

 Results a nd Ta kea wa ys
 3 communities

• Liverpool’s highest vulnera bility fa ctors were  a nd e lderly popula tion, a long with 
disa bled residents, a nd a  sma ll a mount of ca r-less residents.

o O utrea ch wa s provided in physica l form a nd the  workshop scheduled close  by during ea rly 
a fte rnoon. 

Workshop Location Workshop Date Attendees Resulting Pumpouts
Liverpool, TX 3/8/2024 13 4
Liverpool, TX 3/8/2024 3 2
Angleton, TX 6/19/24 6 6
Angleton, TX 6/19/24 3 1
Holiday Lakes, TX 7/20/24 19 11
Total 44 24



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Pro je ct 2 : Re p a ir  & Re p la ce m e n t o f O SSFs

This project is also funded in part by TCEQ through a grant from the 
United States Environmental Protection Agency.

 Identify priority communities
• Area s with high concentra tions of O SSFs nea r impa ired wa te rwa ys
• Focus on the  income/ poverty vulnera bility fa ctor
• 1 st Priority Community – Ea st Aldine  Ma na gement District

 Host O SSF Homeowner Educa tion Workshops
• At lea st one  per focus community

 Repa ir or Repla ce  up to 25 fa iling O SSFs



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Pro je ct 2 : Re p a ir  & Re p la ce m e n t o f O SSFs



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Pro je ct 2 : Re p a ir  & Re p la ce m e n t o f O SSFs

Query Results 
for census 
blocks with 
50% or 
greater 
poverty rate 
level.



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Pro je ct 2 : Re p a ir  & Re p la ce m e n t o f O SSFs

In the analysis top 5

In the analysis top 10

In the analysis top 15



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Pro je ct 2 : Re p a ir  & Re p la ce m e n t o f O SSFs

 Key Pa rtners
• Ea st Aldine  District
• Greens Ba you Coa lition
• Ha rris County Pct. 2
• Ha rris County Authorized 

Agent a nd Engineering 
Depa rtment

 Ea st Aldine  District
• Workshop loca tion
• Loca l a dvertisement a nd 

community enga gement
• Provided in-person 

tra nsla tion se rvices for 
workshops

• A trusted resource  for 
residents through the  whole  
process



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

 Results a nd Ta kea wa ys
 Aldine  a rea  with focus on Ea st Aldine  Ma na gement District

• More  difficult to define  distinct communities in this a rea  of Houston
• Multiple  high ra nking census blocks from a na lysis in a nd a dja cent to Ea st Aldine  

Ma na gement District

Workshop Location Workshop Date Attendees Possible 
Applicants*

Resulting 
Repairs/Replacements**

East Aldine 10/21/25 7 4 0
East Aldine 12/6/25 16 11 8
East Aldine 01/10/2026 27 19 11
Total 50 34 19

Pro je ct 2 : Re p a ir  & Re p la ce m e n t o f O SSFs

*This is the  number of a ttendees who took a pplica tions a nd indica ted they would be  a pplying.
**At the  time  of this presenta tion no repa irs/ repla cements ha ve  been comple ted, but this is the  number of 
a ttendees who ha ve  been a pproved.



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Ke y  Ta k e a w a y s

 Inte ra ctive  online  tools like  H-GAC’s Regiona l Equity Tool 
ca n be  used to identify priority a rea s ba sed on impa ct a nd 
funding
 Loca l pa rtners a re  key in esta blishing resident trust a nd 

pa rticipa tion
 More/ consistent funding is needed to fully a ddress the  

issue  of fa iling O SSFs in our region



h-ga c.com Serving Toda y •  Pla nning for Tomorrow

Q u e s tio n s?

Kenda ll.guidroz@h-ga c.com
713-993-2469

Kendall Guidroz
Senior Planner, Water Resources
Houston-Galveston Area Council

Bill.Ervin@h-gac.com
713 -993 -2487

Bill Ervin
Senior Planner, Water Resources
Houston-Galveston Area Council

Homeowner Wastewater Assistance 
Program 
OSSF@h-gac.com
H-gac.com/on -site-sewage-facilities



Public Awareness of Waterborne Pathogen 
Risk from Recreational Exposure: 

Insights from the Galveston BEACH Survey

State of the Bay Symposium
February 25, 2026
Galveston, Texas

Dr. Virgie Greb, Texas A&M University at Galveston
 Dr. Ashley Ross, Texas A&M University at Galveston
Dr. Cara Pennel, University of Texas Medical Branch

Galveston BEACH (Beaches, Economic Activity, and Community  H ealth) Survey
Original instrument developed by Dr. Virgie Greb (TAMUG, 2025)



• 25% (7.3 million) of the 
state’s population (GLO, 
2023)

• $7 billion dollar tourism 
industry (GLO, n.d.)

• $17.3 billion in wages   
(NOAA Office for Coastal 
Management, 2023)

• $46 billion annually to 
GDP (NOAA Office for 
Coastal Management, 
2013)

Local
• 8.9 million visitors, 2023
• 30.2 million HOT collections
• $1.3 billion in visitor spending
• $126 million to state & local 

tax revenues
• 12,541 jobs (1-in-3) (Tourism 

Economics, 2023)

The Blue Economy  is the sustainable use of ocean resources for economic growth, 
improved livelihoods, and jobs while preserving ocean ecosystem health.

National State
• 2.4 million jobs (NOAA, 

2023)
• $397 billion to GDP 

(NOAA, 2023)



Motivation & 
Research Questions

There is an urgent need to better understand how the 
economic activity that supports coastal communities is 
related to the quality of beaches and waters.

Public Awareness of Waterborne Pathogen Risk from Recreational Exposure: Insights from the Galveston Beach Survey

How do people perceive 
Galveston beach quality and 
cleanliness?

What do people understand to be 
“clean” beach water?

How aware are people of 
available water quality 
information?

When given water quality 
information, what risks do people 
associate with polluted water?

01

02

03

04



Public Awareness of Waterborne Pathogen Risk from Recreational Exposure: Insights from the Galveston Beach Survey

Galveston Island, Texas

• ~32 miles of public beach

• Population of ~53,000

• In 2023:

⚬ 8.9 million visitors

⚬ $30.2 million dollars in Hotel Occupancy 

Tax (HOT) revenue 

• Tourism Friendly Certified Community

• 4th most popular homeport in the nation

• At the bottom of the Galveston Bay 

Watershed

Study Area



Original Survey  |  TAMU IRB #2022 -1169M

Data Collection

Public Awareness of Waterborne Pathogen Risk from Recreational Exposure: Insights from the Galveston Beach Survey

Online quota-based panel of Galveston County, 
Texas residents (match demographics)
February 20-March 10, 2023 (n=327)

In-person convenience sample on multiple 
Galveston beaches
June 29-July 28, 2023 (n=209)

Online convenience sample via City of Galveston 
water bill distribution
November 1, 2023-December 31, 2023 (n=196)

01

Three Waves of Data 

Collection:

02

03 n = 732
53% residents & 47% visitors

Of residents, 87% have primary home in Galveston



What are the reasons that you visit 
Galveston beaches?

Which of the following 
recreational activities do you 
take part in while at the beach?

Recreational 
Snapshots

Public Awareness of Waterborne Pathogen Risk from Recreational Exposure: Insights from the Galveston Beach Survey

Majority of respondents are 
frequent beach-goers, visiting 
daily to once a month (resident) or 
3-10 times (visitor)

To relax

To spend time with friends/family

To be active

Because it’s easy to get to

Pleasant weather

View wildlife/be with nature

For the waves

Let children play

Because it is inexpensive

Because it is safe



Overall, what grade would you give Galveston beaches? 
Please consider A to represent the best possible quality and F the worst possible 

quality.

Galveston Beach Rating
Public Awareness of Waterborne Pathogen Risk from Recreational Exposure: Insights from the Galveston Beach Survey



Perceptions of Beach Cleanliness
Public Awareness of Waterborne Pathogen Risk from Recreational Exposure: Insights from the Galveston Beach Survey

How would you rate the following properties related to cleanliness of Galveston 
beaches?

Totally unacceptable                                                                                                    Perfectl y acceptable

avg=4.6               avg=5.5               avg=5.5               avg=6.8               avg=5.7               



Perceptions of Beach Cleanliness
Public Awareness of Waterborne Pathogen Risk from Recreational Exposure: Insights from the Galveston Beach Survey

How would you rate the following properties related to cleanliness of Galveston 
beaches?

Totally unacceptable                                                                                                    Perfectl y acceptable

avg=4.6               avg=5.5               avg=5.5               avg=6.8               avg=5.7               



Clean Water Perceptions
Public Awareness of Waterborne Pathogen Risk from Recreational Exposure: Insights from the Galveston Beach Survey

Which description below best describes clean beach water to 
you?



Clean Water Perceptions
Public Awareness of Waterborne Pathogen Risk from Recreational Exposure: Insights from the Galveston Beach Survey

Which description below best describes clean beach water to 
you?

1-out -of-2 people don’t see
“clean” water as pathogen -

free



Statistical Analysis

Public Awareness of Waterborne Pathogen Risk from Recreational Exposure: Insights from the Galveston Beach Survey



Statistical Analysis

Public Awareness of Waterborne Pathogen Risk from Recreational Exposure: Insights from the Galveston Beach Survey

Individuals who are...

• accepting of Galveston beach water clarity

• aware of pollution monitoring

• live in Galveston as a permanent resident

• older

• higher income

• more educated

• female
...are also more likely to say 

“clean” beach water is the absence of 
disease -causing pathogens.



Are you aware of pollution monitoring for Galveston waters, available from 
Texas Beach Watch?

Do you typically check water quality information before going to the beach?

When you visit Galveston beaches, do you typically read the public signage?

Information Awareness

Public Awareness of Waterborne Pathogen Risk from Recreational Exposure: Insights from the Galveston Beach Survey



If you saw a sign warning of unsafe 
levels of bacteria in the water at a 
Galveston beach, how would you 
rate your personal risks if you got 
into the water?

In your opinion, what are the health 
risks associated with recreational 
activities in polluted beach water?  
Select all that apply.

Perceptions of 
Health Risks

Public Awareness of Waterborne Pathogen Risk from Recreational Exposure: Insights from the Galveston Beach Survey

69%    Wound infection

56%    Upset stomach/
              diarrhea

56%    Eye infection

35%    Swimmer’s ear

0.5%    Don’t know



Key Take -Aways
01

02

03

Prevailing misperceptions about clean beach water 

Most people don’t check water quality information before going to the beach, and only 50% of 
people are aware of pollution monitoring. 

Public Awareness of Waterborne Pathogen Risk from Recreational Exposure: Insights from the Galveston Beach Survey

Half of the respondents didn’t acknowledge that “clean” water is pathogen free, and many 
rated clarity of water as more unacceptable than other risks (e.g., trash, poop).
But, certain groups (residents, older, higher income/education, female) are more likely to be 
aware what clean water means --so are those who are aware of pollution monitoring.

Moderate lack of awareness and engagement with pollution 
monitoring data

Strong engagement and responsiveness with beach signage
Majority of people check beach signage and consider a warning of unsafe bacteria levels in 
beach water as risky. 



Build on Galveston Bay Report 
Card to produce similar 
“grades” for Galveston beaches 
across multiple dimensions.

Implications

Public Awareness of Waterborne Pathogen Risk from Recreational Exposure: Insights from the Galveston Beach Survey

Explore leveraging existing beach 
signage and established 
organizational campaigns (e.g., 
Surfrider) to improve knowledge 
of “clean” water and engagement 
with water quality monitoring.

More research into perceptions 
about pollution monitoring (Texas 
Beach Watch) – and how to improve 
public uptake and understanding.



Thank you!
Dr. Virgie Greb, Texas General Land Office (virgie.greb@glo.texas.gov)

Dr. Ashley Ross, Texas A&M University at Galveston 
(ashleydross@tamug.edu)

Dr. Cara Pennel, University of Texas Medical Branch (clpennel@utmb.edu)



Water Quality, Debris, and 
Citizen Scientists in Galveston 
Bay
Natasha Zarnstorff, GBF, Water Protection Manager
Liz Virgl, SPLASh, Texas Coastal Program Manager



The mission of Galveston Bay Foundation is to preserve and enhance Galveston Bay as a 
healthy and productive place for generations to come.

Our Mission & Vision
Mission

Vision
We envision a future Galveston Bay that is brimming with vitality, connected to people, 
and contributing to the community in every possible way.



Program Areas

Education

Water Protection

Habitat Restoration

Research

Land Conservation

Advocacy 



About Our Watershed
• Largest estuary in Texas and 7th largest in 

United States 

• 24,000 square miles - from the Houston 
metropolitan area, past the Dallas/Fort Worth 
metroplex

• About half of the population of Texas lives in 
the Galveston Bay watershed

• Serves the busy ports, commercial and 
recreational fisheries, tourism, and 
recreation 

• Brackish water = great variety of marine life
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Surveys, Removal, Outreach

Water Quality 

Monitoring, Data Access, Results

New Projects 

Ways to Get Involved



• More cost effective than 
professional monitoring 

• More frequent than 
professional monitoring

• Can trigger alarm bells to 
alert state officials

• Builds sense of ownership

• Develops advocates for local 
waterways

WHY COMMUNITY 
SCIENCE 
MONITORING?







Marine Debris Surveys
• NOAA Marine Debris Monitoring and Assessment Project 

(MDMAP)
• 4 Survey Sites
• Each site visited monthly



Results
Marine Debris

Seawolf Park: Jan 2021-September 2025



Results
Marine Debris

Texas City Dike: Jan 2021-September 2025



Results
Marine Debris

Shell Beach: Jan 2021-September 2025
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Volunteer with Us
Get hands-on protecting Galveston Bay by 
volunteering with GBF and making a real impact 
right here in our community.

Adopt a Spot
Join us in marine debris monitoring efforts this 
summer and beyond to help understand the impacts 
of Mega Sports events on local debris issues

Donate & Support 
Your donation to GBF directly supports the programs 
and people working every day to protect and 
preserve Galveston Bay for generations to come.



SPLASh is on a mission to create 
cleaner environments for birds, 
people, and other wildlife in the 
Houston-Galveston region.

Since 2020...
- Removed 70,000 pounds of trash 

from waterways and coastlines
- Engaged with 32,000 students & 

community members



FWC26 Houston  Sustainability Committee: Sustainability Starts 
with Hou
•Purpose: develop & implement Environmental Sustainability Plan for the 2026 
FIFA World Cup events in Houston

•Vision: to build a legacy and create a lasting, positive impact that extends 
well beyond the tournament

Bayou Cleanup Project
1. Assess Impact
2. Coordinate Action
3. Standardize Data
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Empowering Houstonians to 
learn, volunteer, and lead the 
charge in building a sustainable 
legacy for our city

Details:

- 1 or many community 
cleanups

- Collect pounds of trash

Conduct trash transects following 
STOP protocol and entering into 
Texas Litter Database

Details:

- 3-4 cleanups at 1 location over 
a period of time

- Trash transect surveys; must be 
STOP-trained

Community Cleanups Transect Cleanups
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t Cleanup Resources

Location Map with areas 
of high concern

Marketing Tool Kit

Limited funding for 
transect cleanup efforts

Giveaways
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Email: Liz Virgl evirgl@abcbirds.org

Talk to us! Visit the GBF or SPLASh booth!

Learn more about the FWC26 Houston Sustainability Committee

mailto:evirgl@abcbirds.org


Protect Today. 
Preserve Tomorrow.

galvbay.org   |  1725 Highway 146, Kemah, TX 77565    |  281-332-3381
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