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Te x a s  Cle a n  Rive r s  Pro g ra m
 H-GAC is one of 12 regional authorities that 

partner with TCEQ to administer the CRP
 Program Objectives:

• Provide data for decision-making
• Identify and evaluate water quality issues
• Promote cooperative watershed planning
• Recommend management strategies
• Inform and engage stakeholders 

 4 river basins and coastal waters - 15 counties
 6 regional partner organizations
 319 active sites (+62 TCEQ/USGS sites)

• Monthly to quarterly
• Quality assured data
• Routine monitoring
• Data to SWQMIS and WRIM
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W h e re  Do  W e  Mo n ito r?  
CRP Coordina ted Monitoring Schedule

https://cms.lcra.org/
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W h a t Are  Th e  Re su lts ?
 TCEQ  Surfa ce  Wa ter Q ua lity Web Reporting Tool
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W h a t Do  Th e  Re su lts  Me a n ?
 Texa s Integra ted Report of Surfa ce  Wa ter Q ua lity for Clea n 

Wa ter Act Sections 205(b) a nd 303(d). 
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H-GAC's  W a te r  Re so u rce s  In fo rm a tio n  Ma p  
(W RIM)

https://www.h-gac.com/clean-rivers-program
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Jenny.O a kley@h-ga c.com
 

713-499-6660

We are always making improvements to the WRIM, if you notice an 
issue or have a recommendation/request please reach out!

mailto:Jenny.Oakley@h-gac.com
mailto:Jenny.Oakley@h-gac.com
mailto:Jenny.Oakley@h-gac.com
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Galveston Bay 
Regional Monitoring 
Database: What can 
it do for you?

This project is funded with a grant from the United States Environmental Protection 
Agency through the Texas Commission on Environmental Quality's Galveston Bay 

Estuary Program.



The Regional 
Monitoring Database

Interactive portal that 
supports conservation, 

management, and research 
related to the Galveston Bay 

system.

HARC’s Clean Energy group 
provides research, tools, and 

technical assistance as the global 
community works to decarbonize 

the electric power sector and  
mitigate physical 

climate risks. 

Cle a n Ene rgy

Wa t e r Clim a t e

Air Qua lit y

Wate r re searc h emp has ize s  wate r 
q uality and  q uant ity, wate rshed  
management , b iod ive rs ity and  

ec ologic al func t ion, and  
ec osys tem informat ic s .

HARC’s  Climate  Program is  a  
d ed ic ated , mult i- d isc ip linary 

init iat ive  that  will use  d ata 
analyt ic s  to fac ilitate  a  greate r 
und e rs tand ing of c limate  risk in 

Texas  and  fac ilitate  the  d iffus ion 
and  ad op t ion of c limate  mit igat ion 

and  ad ap tat ion s t rategie s .www.GalvBayData.org 

http://www.galvbaydata.org/


Data and More Data
Seven categories:

• Habitat 
• Fisheries and Wildlife
• Human Role
• Water and Sediment 

Quality
• Bay and Public Health
• Invasive Species 
• Freshwater Inflows

Cle a n Ene rgy

Wa t e r Clim a t e

Air Qua lit y

HARC’s  work in air q uality re searc h 
and  management  inc lud es  air 

q uality mod e ling, emiss ion 
red uc t ion tec hnologie s , emiss ions  
monitoring tec hnology and  p olic y.

Wate r re searc h emp has ize s  wate r 
q uality and  q uant ity, wate rshed  
management , b iod ive rs ity and  

ec ologic al func t ion, and  
ec osys tem informat ic s .

HARC’s  Climate  Program is  a  
d ed ic ated , mult i- d isc ip linary 

init iat ive  that  will use  d ata 
analyt ic s  to fac ilitate  a  greate r 
und e rs tand ing of c limate  risk in 

Texas  and  fac ilitate  the  d iffus ion 
and  ad op t ion of c limate  mit igat ion 

and  ad ap tat ion s t rategie s .



A Data Ecosystem 

Total of 33  d atase ts  
p lus  13 re sourc e  links .

HARC’s  Clean Ene rgy group  
p rovid es  re searc h, tools , and  

tec hnic al ass is tanc e  as  the  glob al 
c ommunity works  to d ec arb onize  

the  e lec t ric  p ower sec tor and   
mit igate  p hys ic al 

c limate  risks . 
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Wate r re searc h emp has ize s  wate r 
q uality and  q uant ity, wate rshed  
management , b iod ive rs ity and  

ec ologic al func t ion, and  
ec osys tem informat ic s .

HARC’s  Climate  Program is  a  
d ed ic ated , mult i- d isc ip linary 

init iat ive  that  will use  d ata 
analyt ic s  to fac ilitate  a  greate r 
und e rs tand ing of c limate  risk in 

Texas  and  fac ilitate  the  d iffus ion 
and  ad op t ion of c limate  mit igat ion 

and  ad ap tat ion s t rategie s .



Range of Services
• Data Download

• Navigate and download 
• Data Catalog 

• Search and find 
• Interactive Tools

• Dynamically view and 
download 

HARC’s Clean Energy group 
provides research, tools, and 

technical assistance as the global 
community works to decarbonize 

the electric power sector and  
mitigate physical 

climate risks. 
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HARC’s  Climate  Program is  a  
d ed ic ated , mult i- d isc ip linary 

init iat ive  that  will use  d ata 
analyt ic s  to fac ilitate  a  greate r 
und e rs tand ing of c limate  risk in 

Texas  and  fac ilitate  the  d iffus ion 
and  ad op t ion of c limate  mit igat ion 

and  ad ap tat ion s t rategie s .



Benefits 
• Time and resource savings 
• Enhanced access to 

quality information (QAPP)
• Generate reproducible 

and updated datasets 
(maintained)

• Value added data with 
combined tables, new 
attributes, pre - processing 



Data Download 
HARC’s Clean Energy group 

provides research, tools, and 
technical assistance as the global 
community works to decarbonize 

the electric power sector and  
mitigate physical 

climate risks. 
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Data Catalog 
HARC’s Clean Energy group 

provides research, tools, and 
technical assistance as the global 
community works to decarbonize 

the electric power sector and  
mitigate physical 

climate risks. 
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ec osys tem informat ic s .



Interactive Tools

Time and resource savings, 

enhanced access to quality information

generate reproducible and updated datasets

HARC’s Clean Energy group 
provides research, tools, and 

technical assistance as the global 
community works to decarbonize 

the electric power sector and  
mitigate physical 

climate risks. 
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and  ad ap tat ion s t rategie s .



Water, Sediment, 
and Tissue Quality 
Time and resource savings, 

enhanced access to quality information

generate reproducible and updated datasets

HARC’s Clean Energy group 
provides research, tools, and 

technical assistance as the global 
community works to decarbonize 

the electric power sector and  
mitigate physical 

climate risks. 
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Coastal Oil Spills

Time and resource savings, 

enhanced access to quality information

generate reproducible and updated datasets

HARC’s Clean Energy group 
provides research, tools, and 

technical assistance as the global 
community works to decarbonize 

the electric power sector and  
mitigate physical 

climate risks. 
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From Data to Decisions
Cle a n Ene rgy

Policy 

• Inform policy and regulatory 
decisions

Research 

• Support reproducible research 
and technical capacity

Funding

• Strengthen grant proposals
Management 

• Identify data gaps and 
collaboration opportunities

• Align monitoring with regional 
priorities



CONTACT ME
For further information, contact me at

Rb are@HARCResearch.org and
vis it  www.GalvBayData.org. 

Connec t  with HARC via Ins tagram, Linked In, 
Faceb ook or Twit te r. Like  or follow @HARCresearch.

mailto:Rbare@HARCResearch.org
http://www.galvbaydata.org/
https://www.instagram.com/harcresearch/?hl=en
https://www.linkedin.com/company/houston-advanced-research-center/
https://www.facebook.com/HARCResearch.org/
https://twitter.com/harcresearch?lang=en


NEXT STEPS IN ESTUARINE HABITAT

SUITABILITY MODELING:
INTEGRATING PROCESS-BASED AND DATA-DRIVEN APPROACHES 

Ryan Hostak, MS 
Tetra Tech  
Coastal Resources

2026 State of the Bay Symposium



Summarize the 
local HSM 
landscape for 
oysters/seagrasses

Discuss a practical, 
integrated workflow 
for HSMs

Emphasize key 
considerations 
and provide HSM 
examples

OBJECTIVES
How can habitat suitability models (HSMs) support targeted, 
higher-confidence restoration and management decisions for 
seagrass and oyster habitats in Galveston Bay?

KEY 
QUESTION: 



Background on Habitat Suitability Models

• Spatial models estimating suitability for 
a target species or habitat by relating 
species observations to environmental 
and anthropogenic predictor variables

.
• Strengths: Spatially explicit, focused 

guidance; integration of many data 
sources and modeling techniques

• Limitations: Sensitive to data 
quality/resolution, sampling bias, 
model choice, not a replacement for field 
survey

WHAT ARE HSMs?

STRENGTHS & LIMITATIONS

SIMPLE HSM FRAMEWORK

Species 
Distribution  

Models

Process-Based 
Model Outputs

Observational 
Data Layers

Stakeholder 
Input

Variable 
Selection & 
Uncertainty

Interpretation 
& Output



HSM Modeling Techniques

Mechanistic simulations of 
physical/biogeochemical processes that 
produce time-resolved predictor fields

• Examples: Hydrodynamic + sediment + 
water-quality + biogeochemical models; 
larval transport, DEB physiology

• Strength: mechanistic drivers, temporally 
explicit, connectivity

• Limitations: computational cost; needs 
sufficient calibration/inputs

Process-Based and Data-Driven Models

Data-Driven:Process-Based:

Statistical model(s) that map species/habitat 
probability by learning species - environment 
relationships

• Examples: MaxEnt (presence-only), 
RF/GBM/GLM (presence/absence)

• Strength: strong predictive power, 
interpretable driver relationships, efficient

• Limitations: limited mechanistic insight; 
sensitive to variable selection and sampling 
bias



HSM in Galveston Bay

Gulf of Mexico American oyster HSI – Cake 1983
Field validation of a habitat suitability index model 
for the American oyster – Soniat & Brody 1988
Using species distribution models to guide 
seagrass management – Bittner et al. 2020

*Upcoming* Seagrass Habitat Suitability Modeling, 
Regions 1 and 2 – UTMSI/Tetra Tech
Oyster restoration siting on the Texas Coast – 
HRI/CCA

Honorable Mention:
A Restoration Suitability Index Model for the Eastern Oyster (in 
the Mission-Aransas Estuary, TX, USA – Pollack et al. 2012
Living Shoreline Site Suitability Tool – HRI/GLO

Literature Highlight

HSI Coastal Management Tools



A Forward Looking HSM Framework

Bio-Relevant 
Metrics: 
Seasonality, Extreme Events, Life 
Stages. 

Ensemble Empirical 
Models:
SDMs: MaxEnt/ML Ensemble

Bespoke Process 
Models: 
Hydro/Wave, Sediment Transport, 
Water Quality, Larval Transport

Data Review & 
Collection: 
Species/Enviro Obs, 
Physical/Human Enviro, 
Stakeholder Input

1 2

4 3

Predictor Interp: 
AI techniques for predictor 
interpretation

5
Management 
Outputs: 
Stakeholder-driven GIS viewers 
with uncertainty and scenarios

6
Other Considerations:

• Enable scenario testing & resilience planning 
- process-model scenario testing for SDM input 
for future resilience

• Support adaptive management - update models 
as new data arrive; track changes in suitability 
and confidence over time



Data Types and Variable Selection

• Species/Environmental Observations: 
species distribution/condition surveys, water 
quality data, etc

• Model Outputs: salinity (seasonal mean, 
min, max, etc), temperature, currents & 
residence time, turbidity/TSS & PAR, 
sediment mobility indices, larval exposure

• Physical/Human Environment: topo-
bathymetry, substrate, navigation channels, 
leases/avoidance areas, shoreline 
modifications

• Stakeholder Input: defining objectives, 
spatial constraints, selecting data and 
predictors, output development

Variable Selection:Data Types:

• Use biologically meaningful summaries

• Assess collinearity; avoid reducing 
dimensionality

• Use spatially aware selection and 
cross-validation

• Limit predictor variables to prevent 
overfitting

• Report importance, sensitivity, and 
propagated uncertainty



Data Sources – There’s a lot of them!



Validation, Sensitivity & Uncertainty: Sources & 
Approach

Significance and Approach:
• Increase confidence in site recommendations 

- spatially-aware cross validation and 
independent holdouts

• Reveal weak predictions and limits - produce 
per-cell uncertainty maps to support thoughtful 
decision making

• Prioritize monitoring and reduce risk - 
sensitivity analyses identify key suitability drivers 
to inform data collection

• Make decisions transparent & defensible - 
document validation metrics, model choices, and 
uncertainty

Practical sources of uncertainty in HSMs: 
sampling bias, measurement error, process-model parameterizations, choice of SDM algorithm, spatial/temporal scale 
mismatch, and unmodelled ecological processes (e.g., disease, predation, human disturbance).

Zajak et al. 2015



Process Model HSM Integration Example

Approach

• Map oyster suitability leveraging bespoke 
process-model (EFDC + WASP).

Key Methods

• Predictors: salinity, depth, min DO, TSS, T 

• 64 MaxEnt variants (all combos of 1–6 predictors)

Key Results

• Top drivers: salinity (~67%), then depth (~16%) 
and min DO (~10%)

• Single-factor maps vary; combined model best

Linhoss et al. 2016 - Oyster Habitat Suitability in the 
Northern Gulf of Mexico



Ensemble Seagrass HSM 
Example

Approach
• Ensemble of multiple ML SDMs
• ~15 predictor variables, including process-derived
Explainable AI (XAI) methods
• SHAP: quantify predictor variable contributions 

and interactions
• PDPs: plot marginal response curves and 

thresholds for key predictors
Key results
• Ensemble outperforms single models
• Ensemble reduces biases of individual 

algorithms.
• XAI yields actionable, interpretable predictor 

thresholds for decision making

He et al. 2022 - Explainable artificial intelligence 
reveals environmental constraints in seagrass 
distribution.



Conclusions

Hybrid process + 
data-driven 

ensembles produce 
higher-confidence 

HSIs

Translating HSIs 
into usable data 

products and 
communicating 

uncertainty is vital!

Local expert insights 
can be translated in 

the HSMs

Prioritize model 
efficiencies, compute 

comes at a cost

Ecological 
modeling is worth 

the investment!

1 2

4

3

5



THANK YOU!
QUESTIONS?

Ryan Hostak, MS 
Tetra Tech  

ryan.hostak@tetratech.com
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From Past to Future: Land Cover Forecasting 
to Guide Environmental Planning in the 

Houston-Galveston Region

Durga Joshi, PhD
Megha Shrestha, PhD
Alvaro Iglesias
Thushara Ranatunga, PhD

Galveston Bay Estuary Program
Feb 25, 2026

Data Analytics and Research Group
Houston-Galveston Area Council
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Houston-Galveston Area Council (H-GAC)
 H-GAC is a voluntary association of local 

governments serving the 13-county Gulf Coast 
Planning Region of Texas. 

 Mission: To promote regional cooperation and 
planning, ensuring the orderly development and 
welfare of our communities. 

 Service Area: Covers ~12,500 square miles, home to 
over 7 million residents. 

 Key Programs:
• Transportation Planning
• Community and Environmental Planning
• Public Safety and Homeland Security
• Workforce Development
• Aging and Disability Resources
• Data Analytics and Research
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Project Overview

Project Approach
• Built NLCD-consistent land-cover datasets for the H-

GAC
• Learn from past land-cover change to inform future 

conditions
• Forecast land cover through 2050
• Map areas with the highest likelihood of future change

Motivation:  
Our region is growing rapidly, yet most planning decisions still depend on static or outdated 
land-cover maps that cannot anticipate future change.

• Forward-looking projections provide early insight into emerging landscape patterns
• Results help anticipate potential pressure areas before change occurs
• Supports GBEP goals related to resilience, conservation, and sustainable growth

Importance to Regional Planning
• Land cover underpins a wide range of 

environmental, infrastructure, and planning analyses
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Data Modeling & Forecasting (TerrSet Land 
Cover Modeling (LCM))

Extensively used and 
well-documented land 

change modeling 
framework

Designed specifically for 
land cover and land use 

change forecasting

Uses historical transitions 
to estimate future 
change patterns

Incorporates spatial 
drivers of change (e.g., 

proximity, suitability 
variables)

Produces spatially 
explicit, map-based 

projections suitable for 
regional planning

Widely applied in urban 
growth, agricultural 

expansion, and 
ecological land change 

studies

Patterns observed in historical land cover transitions were used to project future change under a business-as-usual scenario
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Spatial Driver Variables
• Road network (2007 baseline)
• Elevation
• Population density
• Distance to roads
• Distance to settlements
• Distance to water

Data Used

2007 2022

Road Network Population density

Distance to roadsElevation Distance to settlements

Observed Land Cover Change (NLCD)
• Land cover maps 2007
• Land cover maps 2022
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WorkFlow
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Transition Potential Modeling 

1.Water (NLCD 11)
2.Developed, Open Space (NLCD 21)
3.Developed, Low Intensity (NLCD 22)
4.Developed, Medium Intensity (NLCD 23)
5.Developed, High Intensity (NLCD 24)
6.Barren Land (NLCD 31)
7.Deciduous Forest (NLCD 41)
8.Evergreen Forest (NLCD 42)
9.Mixed Forest (NLCD 43)
10.Shrub/Scrub (NLCD 52)
11.Grassland/Herbaceous (NLCD 71)
12.Pasture/Hay (NLCD 81)
13.Cultivated Crops (NLCD 82)
14.Woody Wetlands (NLCD 90)
15.Herbaceous Wetlands (NLCD 95)
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Model Output

Transition
Variables Used Samples

(Per Class)
RMS Accuracy

(%)
Skill 

(Overall)
Skill 

(Transition)From To Training Testing
Cropland to Low Developed DistfrmRd, DistfrmUrAr, logPopDen, 

FBDEMpw 7000 0.3617 0.3702 80.06 0.6013 0.6866

Cropland Medium Developed DistfrmRd, DistfrmUrAr, logPopDen, 
FBDEMpw, FBSlopePw 10000 0.3467 0.3464 81.63 0.6326 0.689

Cropland Pasture DistfrmUrAr, FBSlopePw, FBDEMpw, 
logPopDen 10000 0.4852 0.4905 56.43 0.1285 0.0346

Low Developed Medium Developed DistfrmRd, DistfrmUrAr, logPopDen, 
FBDEMpw, FBSlopePw 10000 0.4666 0.4672 65.44 0.3088 0.3212

Open Developed Low Developed DistfrmRd, DistfrmUrAr, transfPopDen 10000 0.4888 0.4904 58.92 0.1783 0.5276

Pasture Cropland DistfrmRd, DistfrmUrAr, logPopDen, 
FBDEMpw, FBSlopePw 7000 0.4761 0.4765 61.05 0.2211 0.0113

Pasture Low Developed DistfrmRd, DistfrmUrAr, logPopDen, 
FBDEMpw, FBSlopePw 10000 0.3933 0.4029 77.57 0.5514 0.5652

Pasture Medium Developed DistfrmRd, DistfrmUrAr, logPopDen, 
FBDEMpw, FBSlopePw 10000 0.3577 0.3669 82.35 0.6471 0.6303

Pasture Open Developed DistfrmRd, DistfrmUrAr, logPopDen, 
FBDEMpw, FBSlopePw 10000 0.4197 0.4142 75.7 0.514 0.5288
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Validation (LC 2024)
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Projected Land Cover – Example (LC 2045)
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Future Predictions
2045

20502040

2024
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Top transition- 2045
 By 2045, the landscape transitions from a largely stable system to one dominated by agricultural expansion 

(pasture/hay) and urban densification, with substantial losses in forests, grasslands, and emergent wetlands.

From → To Probability Interpretation

Grassland → Pasture/Hay               24.25% Widespread agricultural conversion

Deciduous Forest → Pasture/Hay        19.06% Major forest-to-agriculture shift
Shrub/Scrub → Pasture/Hay             15.83% Early-stage land conversion

Low → Medium Intensity Development    16.22% Strong urban densification

Barren → Open Water                   13.68% Flooding / reclamation / subsidence
Mixed Forest → Pasture/Hay            12.83% Loss of forest diversity
Evergreen Forest → Pasture/Hay        12.67% Large-scale forest clearing
Cropland → Pasture/Hay                11.77% Agricultural restructuring
Developed Open → Developed Low        11.80% Suburban growth
Emergent → Woody Wetlands             10.38% Wetland succession
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Extending Forecasting to Wetland change 
Analysis

• Forecast wetland transition and vulnerability hotspots under 
future scenarios

• Support proactive wetland planning, conservation, and 
restoration in high-risk interface areas

• Support TMDL/WPP projects by future bacteria and nutrient 
loading estimates

• Support flood/hydro modeling and future scenario plannings



h-gac.com Serving Today • Planning for Tomorrowh-gac.com Serving Today • Planning for Tomorrow

Thank you…!

THUSHARA RANATUNGA, Ph.D., GISP
Manager - Geospatial Analytics

Data Analytics and Research Department
Houston-Galveston Area Council
thushara.ranatunga@h-gac.com



Leveraging the Texas Litter 
Database for Citizen 

Science and Watershed 
Stewardship 
www.texaslitter.org

Kirsten Sorensen
Senior Program Manager, Research and Cleanups - Keep Texas Beautiful

http://www.texaslitter.org


Agenda

Intro to Keep Texas Beautiful and the Texas Litter Database
Our credentials, what the database tracks, and how it can be leveraged for these 
World Cup events 

Introduction to the STOP Method
Overview of the STOP Method

How to Conduct a STOP Litter Sample
Step-by-step procedures for conducting a STOP sample

How This Data is Used
Submitting data can have far-reaching implications beyond immediate use

Q&A
Time for questions



Keep Texas Beautiful & 
the Texas Litter Database



About Keep Texas Beautiful

● Mission: To inspire and empower Texans to keep 
our communities clean and beautiful 

● Statewide network of around 250 KTB Affiliates 
and Recycling Partners 

● Programs focused on:
○ Litter Prevention
○ Beautification
○ Waste Reduction 

● Maintains the Texas Litter Database



What is the Texas Litter Database?

The Texas Litter Database was created in partnership by Keep 
Texas Beautiful, HARC, and Black Cat GIS with funding from the 
Garver Black Hilyard Family Foundation, originally launched in 2021. 

It is the first statewide litter database of its kind.

Public data source that can be leveraged by communities in addition 
to provide evidence for policy and research. 



Who Uses It? 

The Texas Litter Database has been broadly adopted 
statewide, including: 

Users
● 648 organizations have reported to the Texas Litter Database

Geographic Coverage
● 95 counties reporting at least one litter cleanup 

○ 37% of Texas counties 
● Vast majority of reports from the DFW Metroplex and Houston-

Galveston region Houston-Galveston Area Council of Government Region



What Does It Measure?

There are two types of reports accepted by the 
Texas Litter Database:

● Cleanup Reports
○ Location (drawn on map)
○ Site Details 
○ Trash Weight and/or Volume
○ Volunteer Data

● Litter Samples
○ All of the above
○ Detailed item count of trash sample 



Introduction to the STOP 
Method



What is the STOP Method?

Stop, Track, remOve, and Prevent

● Originally modeled on NOAA’s Marine Debris 
Tracker

● Incorporates commonly found items in surveys 
conducted in Texas (particularly the Gulf Coast 
region)

● Trash flows downhill → Gulf Coast is a reflection of 
the trash problem across texas 



Samples from 2021 - 2025

Currently, there are 448 Litter Audits published to the 
live data set that have sorted and categorized 57,107 individual 
pieces of trash 

● 10 Categories: Hard and Solid Plastic, Plastic Film, Polystyrene, 
Metal, Glass, Rubber, PPE, Paper and Lumber, Fabric, and 
Large/Hazardous Items

● Hard and Solid Plastics and Plastic Film account for 73% of all litter 
found in Texas



Baseline Data 

448 Statewide Samples Tell Us: 
● Approximately 73% of Texas litter (by item) is composed of 

plastic 
● You can expect to find approximately 125 pieces of litter per 500 

square meters (approximately the size of a basketball court)

Baseline Average 
● This sets a statewide average that can be a helpful benchmark  –

if you conduct a survey in your area and get wildly different 
percentages, this may tell you that you have a specific problem in 
your area that varies from the norm



What We’ve Learned: Item Counts

Individual Item Counts (Top Offenders)

On average, surveys find 12 individual trash items per 500 
square meters (Size of an NBA Basketball Court)

Top Individual Item Counts: 
● Plastic Bottle or Container Caps (8K)
● Plastic Beverage Bottles (5K)
● Film Food or Drink Wrappers (4.9K) 
● Fishing Lines and Plastic Lures (4.5K)
● Cigarette Butts (4.4K)
● Film Bags (4.1K)

If your sample results deviate substantially from these averages, 
that tells you that you have a specific problem in your area



What We’ve Learned

Example: SPLASh

SPLASh (Stopping Plastics and Litter Along Shorelines) is a project of 
the American Bird Conservancy, the Gulf Coast Bird Observatory, and 
Black Cat GIS to address the fact that trash acculuations 10X faster on 
the Texas coast than other Gulf states

SPLASh totals found that 26% of their top individual item count is 
styrofoam fragments (vs state average of 73% plastics)

Why might more styrofoam wind up on the coast?



What We’ve Learned

Example: El Paso Cleanup, May 2025

Keep Texas Beautiful traveled to El Paso to host a corporate cleanup 
event at a historic cemetery, and conducted a litter audit 
demonstration

The percentages of trash types found in the El Paso cleanup also varied 
radically from statewide totals - 46% of the individual items found were 
plastic film (versus 21% statewide)

What individual item might account for this difference, and why 
might that be a problem in West Texas? 



How to Conduct a STOP 
Litter Sample



How to Conduct a STOP Sample

Preparing to Conduct a STOP Litter Sample

● Pick a Site

● Get Your Equipment

● Pick Your Process (Transect vs Random Bag Sample)

● Tally Your Data

● Submit to the Texas Litter Database



Pick a Site

Define Your Cleanup Area 
Choose an area you want to learn more about, and identify a goal 

● The World Cup Sustainability Committee has identified areas 
of interest for this project – some considerations include World 
Cup event locations, Houston parks, wastewater outfalls, 
stormwater discharge points, etc

● In this case, we’re hoping to gain an understanding of what 
impact these large-scale events have on the local 
environment, including trash types and where they end up



Get Your Equipment

Consider Cleanup and Data Collection Needs
● Trash Bags and Gloves
● Clip board, printed data sheet, pencil
● Litter grabbers
● Fish scale (to weigh trash)
● Optional:  tarp, buckets or baskets (for sorting), onion bags (if 

collecting damp or water-logged trash)

Consider Safety

● If it will be difficult terrain, communicate to volunteers so they 
can wear proper attire for a safe cleanup



Pick Your Process

Transect Method - Catalog Entire Sample Site

For this method, you’ll catalog every single piece of trash 
collected in the sample area – works best for small areas, or areas 
that aren’t heavily littered (for capacity reasons - does not have to 
be a literal “transect,” it can be any size or shape of area so long as 
it can be mapped accurately

Random Bag Sample - Large-Scale Cleanup

This method is best employed when conducting a cleanup at a very 
large area - instead of cataloging every single piece of trash, you 
select a few bags at random to catalog as a representative sample



Pick Your Process - Transe ct  M e thod

Transect Method

Example: Marron (Tony) Park

If you decided you want to study just the litter you’re 
finding on the shoreline by the Buffalo Bayou, you 
could decide to take a sample of only the trash 
found in that area - you’ll see the blue polygon 
shape drawn only on the shoreline



Specificity = Best Data

Important Reminders: Transect Method

This is science, so we want to be as exact as possible to 
make sure we get clean data! 

Transect Method Reminders
1) Make sure you draw the sample cleanup area on the 

map as accurately as possible
2) Train participants to not pick up trash from outside 

the sample area and combine it with sample trash (if 
also conducting a wider cleanup)



Pick Your Process - Random Bag 
Sample

Random Bag Sample Method

Example: Marron (Tony) Park

If your group is cleaning up the entire park (see 
polygon drawn around the entire park), you’ll have 
too much litter to catalog each and every piece - so 
instead, you can select a random number of bags 
out of your total to sample, and take a complete 
inventory of the trash found within those sample 
bags 



Specificity = Valid Data

Important Reminders: Random Bag 
Sample Method

This is science, so we want to be as exact as possible to 
make sure we get clean data! 

Random Bag Sample Reminders
1) Record the total number of bags of litter collected, 

AND the number of bags being sampled
2) Weigh the sample trash separately, and then weigh 

the total trash (including sample) so the results can be 
generalized



Tally Your Data

STOP Field Sheet

● One Page (front and back)

● 10 Categories (Plastics, 
Styrofoam, Metal, Glass, etc)

● Option for estimating fragments 
(ie, hundreds of styrofoam beads)

● Write-in option for notable item 
not listed in a category



Tally Your Data

Don’t Forget Top Portion!

We need all of these details from the 
cleanup for the sample to yield valid 
data that we can publish to the site, 
including: 

● Weight and number of bags
● Site Features (visible trash can, 

recycling bin, illegal dumping)



Tally Your Data

In the Field? Or a Separate Location? 
There are several options for tallying your trash count –

Tally As You Go – If you’re doing a transect method, you can have 
2-3 people picking up trash and calling out items to one person 
with a clipboard, who takes a tally of each item type as you go

Sort On-Site – Take the trash to a picnic table, or set up a tarp on 
the ground or another surface, dump out the trash and sort

Take It Home – If short on time, or conditions are rough (wind, 
rain, etc) you can take that bagged trash to a separate location 
and tally it after the cleanup takes place



Submit to the Texas Litter Database 

Enter Your Data Into the Texas 
Litter Database

Currently, reports can only via submitted via 
computer (not optimized for mobile devices)

Visit www.texaslitter.org

Select “Submit Data” 

Select “Trash Survey Reporting”

www.texaslitter.org

http://www.texaslitter.org
http://www.texaslitter.org


Submit to the Texas Litter Database 

Enter Survey & Cleanup Details

Tip: Familiarize yourself with the report and 
the polygon mapping tool before going out in 
the field

● Contact Information
● Draw Cleanup or Survey Area on the Map
● Trash Volume and Weight Data
● Site Information
● Survey Results 

○ Fragment Counts
○ Individual Item Counts



Submit to the Texas Litter Database 



How STOP Data is Used



Examples of Research

Research by Amanda Hackney of Black Cat GIS show different 
relationships between geographic features in an area and the litter 
found there utilizing GIS data: 

● Aspect of a Slope (ESE to SSE)
● Sinuosity (curvier waterways catch more trash)
● Distance to wastewater outfall (closer = more trash)



How Can This Data be Used?

Targeted Educational Campaigns
Identify local issues, communicate that to the public

Resource Allocation for Infrastructure
Data can support grant requests, track grant data, justification for budget 
allocation, etc

Engage Businesses
Invite local businesses to be part of the solution

Data Points for Research and Legislative Support
Submitting data can have far-reaching implications beyond immediate use

Replicable Model
Because this is the first statewide database, you’re contributing to a model that 
can be replicated in other states



Why Data Collection Matters

We Can’t Reach a Solution Without Understanding the Problem

● Tool for civic engagement - foster partnerships and collaboration between 
residents, volunteer groups, and organizations

● Track hot spots, where cleanups take place, and potentially identify gaps 
in those efforts

● Track trends over time, including measuring efficacy of any given solution

● Use the collected data for various reporting needs



Questions? 



Thank You! 

Re ach me  at  kirsten@ktb.org

Kirsten Sorensen
Senior Program Manager, Research and Cleanups - Keep Texas Beautiful 

texaslitter@ktb.org

Texas Litter Database
www.texaslitter.org

http://www.texaslitter.org
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