3.015 Chemical characterization of gas-phase organic compound
emissions from unconventional fossil fuel operations and their
impact on regional atmospheric composition and air quality.
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Abstract:

With technological growth and the development of unconventional fossil fuel
resources, the volume of oil and gas extracted from basins across North America has
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grown dramatically over the past 5-10 years. This has had significant, observable effects
on ambient air quality, including enhancements in ozone and secondary organic aerosol
(SOA) formation, but the extent of emissions across the volatility range of gas-phase
organic compounds remains uncertain. Using offline analysis and a survey of gas-phase
organic compound samples from a mix of laboratory, ground site, mobile lab, and aircraft
platforms; we examine the magnitude and detailed chemical composition of emissions
and ambient concentrations of volatile organic compounds (VOCs), intermediate-volatility
organic compounds (IVOCs), semivolatile organic compounds (SVOCs).

Offline samples of compounds with 7 or more carbon atoms are collected on custom
adsorbent traps and analyzed using a thermal desorption-gas chromatography system
connected to both a very-high resolution, chemical ionization, tandem mass spectrometer
and an electron ionization quadrupole mass spectrometer. The sampled complex
mixtures of organic compounds are comprehensively speciated by carbon number and
compound class, with resolution of major isomers. We present these results in an
intercomparison across several North American basins with a varying mix of shale oil and
shale gas operations. We also present the results of a laboratory experiment that
realistically simulates the processing of oil sands, which has been shown to cause SOA
formation downwind of extraction and processing operations in Alberta. We compare the
distribution of chemical compound classes and volatility across all measured sources with
a preliminary assessment of their relative potential for SOA and ozone formation.



