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UT Austin Project Overview

Main goal : to generate a model which can predict concentrations
of air pollutants from unconventional oil and gas development
(UOGD) and inform future health studies

Measurements, in part to evaluate and refine the model

Evaluate exposures, inform future health studies

Initial focus on Eagle Ford Shale. Project was expanded to include
modeling in the Marcellus Shale and measurements in the Permian.
Today’s focus is on the EFS.




Emissions from UOGD are Highly Variable
in Space and Time

This video was made
for emissions in the
Barnett shale —
emissions in the EFS
are similarly variable

The models we
developed can capture
this variability




Measurements from Stationary and Mobile Platforms
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EFF Measurements. Mobile Platform Took Measurements
at 34 Sources (while temporarily stationary)
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Mobile Measurements — Observed Concentration Variations
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Stationary Measurements — Periodic Influence of UOGD
Emissions at Karnes City Polluted Background Site
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Texas A&M passive sampler hydrocarbon
measurements in Karnes county

R AL o g

« ambient air quality monitoring on a
weekly basis
» exposure estimate

* low cost and effort, involves
citizens

« Karnes county sites operated from
samplers August 2024 into January 2025

 south-to-north gradient

 reference site in College Station




Five sites: averages for a typical petroleum hydrocarbon
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Weak seasonal changes,
lowest air toxics values in urban College Station and Kenedy

molar mixing ratio (ppb)
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Exposure increases with well density

average half-annual benzene level (ppb)
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Key Findings — Measurements

* Clear peaks in pollutant concentrations observed in mobile
measurements, caused by UOGD.

* High time-of-day variability of VOCs, with highest
concentrations at night.

* Higher exposure to air toxics than in TX urban areas

» related to density and proximity of oil and gas production
 more pad sites upwind - higher exposure on north side of Eagle Ford




Exposure Modeling Goals

* Map exposure in Karnes County to oil/gas emissions using
different approaches

* |dentify what leads to changing exposure over time and in
different locations

* |dentify whether certain demographic groups are more
exposed, and at what time of day




Choice of exposure model influences modeled
concentrations
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Where is air pollution from oil/gas activity highest in
Karnes County?

» Concentrations highest in “band” across county
 Elevated concentration hot spot in eastern Karnes Co.
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UOGD exposure equity in Karnes County

» All populations have higher Population weighted exposure (ppb)
nighttime exposure | __benzene 10.0 sthane
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Key takeaways

* Air pollution from oil/gas activities tends to be highest in
Karnes Co. in a band stretching from southwest to northeast

» Meteorological conditions (combined with emissions) lead to
higher air pollution concentrations at night

* Knowing where the emissions sources are and which way the
wind is blowing provides a lot of information on exposure
levels




Back-up slides
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Sources 50km away Influence Exposure

Sources within 5 km responsible
for 14% of concentrations

Sources within 10 km
responsible for 43% of
concentrations

Sources within 20 km
responsible for 76% of
concentrations

Sources within 50 km
responsible for 97% of
concentrations
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