
Case scenario: Hurricane Ike (2008) impact on Galveston Bay-Houston Ship Channel

Texas A&M University Superfund Research Center (2017-2022)

Comprehensive tools and models for addressing exposure to mixtures 
during environmental emergency-related contamination events 



Soil 
sampling

Air 
sampling

Sampling: Sep 23 2018; Jan 30 2019; May 10 2019

Texas A&M University Superfund Research Center (2017-2022)

Comprehensive tools and models for addressing exposure to mixtures 
during environmental emergency-related contamination events 



Texas A&M Superfund Center [2022-2027]
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“One-Center” 
Approach to DR2 



Community Engagement Core
Texas A&M University Superfund Research Center

Garett Sansom, DrPH | Assistant Professor



Community Engagement Core
• Engages community members to determine the factors that influence 

and can improve environmental conditions for communities to proactively 
plan for and manage future environmental risk related to emergency 
contamination events

• Develops collaborative, participatory-based interventions aimed at 
reducing exposure during environmental emergencies

• Develops and implements citizen science tools for community 
engagement to reduce the amount and toxicity of hazardous substances

• Builds long-term resilience in the community by creating capacity for 
detection, assessment, and evaluation of human health concerns from 
hazardous substances



Operating Within the Texas A&M Superfund Center

• Engaging community partners in all 
stages of research

• Proposal – Dissemination
• Connecting researchers and partnering 

individuals and organizations
• Assisting projects and cores in 

dissemination efforts 
• Community meeting, workshops, etc.

• “Closing the loop” on research, outreach 
and translation efforts



An Example of a DR2 Project  Led by CEC





Community Concerns and Initial Involvement

• CEC partnered with local organizations
• Initial concerns and our approach

• Warning Signs and Recovery
• Potential Environmental Contamination
• Improve Local Resilience to Climate Change
• Public Education About Future Events

• Created a community-led project to 
address community concerns:

1. A community survey 
2. A citizen-led science program



Continued Involvement: Where are We After 3 Years?



• Cohesion was associated with a more robust recovery 
during a shorter period 

• Hazard warnings failed unless they were included in 
community prior to hazard event

• Environmental sampling revealed a swift reduction in heavy 
metals in the months and years following event

• Baseline data is now available for future comparisons
• Establishment of a formal Citizen Science Program

• Two additional groups are now engaged 
• Furr High School in Houston, TX 
• The Colonia Citizen Science Program in McAllen, TX

• Texas A&M Superfund Citizen Science Certificates

Continued Involvement: Where are We After 3 Years?



• Sharing experiences in community 
engagement with trainees and faculty

• Providing hands-on training for 
sampling campaigns

• Case studies for spatial mapping
• Working with Projects and Cores to 

enable longitudinal sampling of 
contaminates

• Case studies for short- and long-
term risks based on results 

• Examples of report-back to the 
community

Implementing CEC 
“Learnings” Into 
the Larger Center



Project 2: Responding to Air Pollution in Disasters
Overall objective is to develop novel tools to rapidly characterize pediatric respiratory health 

risks from exposure to hazardous VOCs after environmental disasters
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“Double Jeopardy” in Houston
Acute and Chronic Chemical Exposures Pose Disproportionate Risks for Marginalized Communities 

… Residents living adjacent to Superfund sites are 
disproportionately exposed to airborne 
pollutants and have a higher burden of 
chronic respiratory disease. 

… Importantly, these communities are at high risk for 
environmental contamination following 
emergency-related events, such as hurricanes or
man-made disasters.

…There is a critical need to characterize respiratory 
health risks following exposure to airborne 
pollutants, particularly following environmental 
disasters  



Project 2 is a biomedical project highly integrated 
with other Center Projects and Cores 

Aim 3Aim 1 Aim 2

Project 1
Exposomics of 

environmental samples 

Project 4
In vitro hazard & 

kinetics of mixtures

Project 3
Tissue chip models for 
preterm birth outcomes

VOC 
characterization 

& distribution 
baseline & DR2

ALI 16HBE and 
primary pediatric 

bronchial 
epithelial cells

Role of VOC-
associated 
proteomic 

changes in EVs

• Admin core
• Community engagement core
• Data management & analysis 
• Risk & geospatial sciences
• Research experience & training
• Disaster research response (DR2)

Project 5
Novel sorption 

materials



Testing Health Hazards of ‘Real World’ VOC Exposures

300 ppb Benzene disrupts barrier integrity and induces cytotoxicity in 16HBE 
cells grown at ALI. FA=filtered air control. ****p ≤  0.0001.

A. E-Cadherin B. ZO-1 C. D.A. E-cadherin B. ZO-1

16HBE cells at air liquid interface (ALI)

 Epithelial barrier function, 
cytotoxicity, inflammation 

Real time VOC 
monitoring



Mobile responding to air pollution in disasters (mRAPiD)
Time-resolved VOC 
concentrations … 
link with location to 
identify both overall 
levels and potential 
“hot spot” areas

TCEQ Side by Side Aug 2022

PTR-ToF-MS



DR2 in Action: Spatially Resolved VOC Mapping
East Palestine [OH]: February – July 2023 Richmond [IN]: April 2023



DR2 in Action: Continued Monitoring During Remediation



Next steps…
• Unique mixtures hazard ID
• Population variable responses 
• Investigating mechanisms of action

400 potential donors  39 (9 infant; 30 child)
Inclusion criteria: trauma as the cause of death, non-viral 
infected, no inflammation/ bronchopneumonia, or asthma

Role of extracellular vesicles (EVs) 
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