
 

Using an airplane to measure volatile organic
compounds from oil sands surface mining
facilities
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(Phys.org)—A team of researchers affiliated with several institutions in
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Canada has found that using an airplane to carry emissions reading
hardware over mining facilities offers a better way to measure volatile
organic compounds (VOCs) being pumped into the atmosphere than
methods currently in use. In their paper published in Proceedings of the
National Academy of Sciences, the team describes what they found when
they used their flying emissions reading lab over a real oil sands surface
mining facility and why they believe similar approaches should be used
for other facilities around the world.

As difficult as it may be to believe, governmental agencies in the U.S.
and Canada both rely on self-reporting by oil companies to determine if
such companies are complying with federal regulations when making
policy regarding reversing the impact of global warming. As the
researchers note, such data is typically obtained by installing monitoring
devices on smokestacks or other obvious sources of emissions—but they
do not measure emissions from leaks and other operational
areas—instead they use math, extrapolating data from other substance
emissions to make estimates of VOC emissions. But as the researchers
also note, to date, the means by which oil companies come up with their
data has not been tested. In this new effort, the research team sought to
do just that by installing air monitoring equipment on an airplane and
then flying over a mining facility and taking air samples, testing them,
and then comparing what they found with statistics given by the oil 
company.

To get good readings, the researchers flew in a 275-square kilometer box
pattern at different altitudes over a surface mining facility collecting
samples every hour for several hours. The samples were then returned to
their lab for analysis. The team reports that their readings were from two
to 4.5 times higher than the readings given by the oil company,
suggesting that the company was vastly underreporting the amount of
VOCs it emits.

2/4

https://phys.org/tags/company/
https://phys.org/tags/oil+company/


 

The researchers note that their technique could be used on a wide variety
of mining operations, including hydraulic fracturing and oilsands
projects. It could also be modified to test for more than just VOCs to get
a better picture of all the pollutant types emitted at a given site.

  More information: Shao-Meng Li et al. Differences between
measured and reported volatile organic compound emissions from oil
sands facilities in Alberta, Canada, Proceedings of the National Academy
of Sciences (2017). DOI: 10.1073/pnas.1617862114 

Abstract
Large-scale oil production from oil sands deposits in Alberta, Canada
has raised concerns about environmental impacts, such as the magnitude
of air pollution emissions. This paper reports compound emission rates
(E) for 69–89 nonbiogenic volatile organic compounds (VOCs) for each
of four surface mining facilities, determined with a top-down approach
using aircraft measurements in the summer of 2013. The aggregate
emission rate (aE) of the nonbiogenic VOCs ranged from 50 ± 14 to 70
± 22 t/d depending on the facility. In comparison, equivalent VOC
emission rates reported to the Canadian National Pollutant Release
Inventory (NPRI) using accepted estimation methods were lower than
the aE values by factors of 2.0 ± 0.6, 3.1 ± 1.1, 4.5 ± 1.5, and 4.1 ± 1.6
for the four facilities, indicating underestimation in the reported VOC
emissions. For 11 of the combined 93 VOC species reported by all four
facilities, the reported emission rate and E were similar; but for the other
82 species, the reported emission rate was lower than E. The median
ratio of E to that reported for all species by a facility ranged from 4.5 to
375 depending on the facility. Moreover, between 9 and 53 VOCs, for
which there are existing reporting requirements to the NPRI, were not
included in the facility emission reports. The comparisons between the
emission reports and measurement-based emission rates indicate that
improvements to VOC emission estimation methods would enhance the
accuracy and completeness of emission estimates and their applicability
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to environmental impact assessments of oil sands developments.
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