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Abstract

Current MMRYV solutions have the potential to quickly survey entire oilfields or detect methane leaks down to the component
level, but also carry high price tags or, indirectly, high implementation costs. The Stanford/EDF Mobile Monitoring Challenge
(MMC) conducted in 2018 was the first study to systematically evaluate methane mitigation technologies for incorporation into
LDAR programs at the operator level. Three vehicle-based solutions tested in the MMC utilized a fence-line screening pattern
that encompassed a production site and equipment, which we refer to as a “drive-around survey,” and showed promising results
of greater than or equal to 88% true positive source identification rates for controlled releases in the 0-26 kg CH4/hr range.

In this work, we evaluate a similar on-site drive-around survey as an alternative methane leak detection method under the
EPA’s recent update to the Standards of Performance for New, Reconstructed, and Modified Sources and Emissions: Oil and
Natural Gas Sector (NSPS). We find that a simple methane enhancement threshold binary classification system performs well
with true positive rates > 0.8, though the precision of this classifier is inversely related to the magnitude of the emission rates for
each class. We also describe a heuristic approach to estimating dispersion without source distance information. Incorporating

this information into a linear model of emission rates regressed on survey data, we improve the model fit to R"2 > 0.9.
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encapsulation of the equipment. Therefore, the
survey team ensured that methane concentrations

estimating dispersion from the 1Hz methane concentration data were investigated. As the difference between
the 1, 3, 5, 10, 30 second averaged peaks are related to the width of an individual plume, we the found
covariances of these peaks as an efficient proxy for dispersion. Figure 6(b) shows a linear interaction model,
which includes the covariances of these peaks, explaining a significantly higher proportion of variance (R* >
0.9) suggesting that distance information is not required to accurately estimate emission rates.
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(Figure 5(a)) and 10-second peak enhancements (Figure 5(b)) are shown below. 10 and 30 second averaged
data showed the worst performance with virtually no separation of performance metrics at the tested
emissions thresholds. These time resolutions are especially pertinent for ultra low-cost metal oxide sensors.

The C3 ground measurement campaign consisted of downwind measurements of facility-level methane
emission rates and air canister sampling of production sites for laboratory analysis of CH,:VOC ratios. The
University of Wyoming and Colorado State University mobile laboratory teams surveyed a total of 349 production

Alternative Methane Detection Technology
As a standalone technique, our work so far does not show the drive-around survey as meeting the

sites, quantified 44 sites using Tracer Flux and Other Test Method 33a, and collected 98 VOC canister samples. 5.(a) 5 second poaks (b) 10-s0c0nd poaks requirements under the new NSPS. Specifically, the NSPS alternative methane detection technology schedule
Asynchronously, the CarbonMapper Global Airborne Observatory (GAO) spectrometer repeatedly surveyed the . L g clun: L] . assumes a probability of detection of 90% for prospective leak detection solutions. As most O&G producers
basin to detect point source methane emissions exceeding 10 kg CH,/hr. See poster A51L-2114 for further i, B , :.-"' already require their employees to perform an Audio, Visual, and Olfactory (AVO) inspection during every site
information. 2. ' : | | " visit, this proposed survey method shows promise as a supplement to AVO inspections for identifying

malfunctioning equipment and can serve as a preliminary survey prior to optical gas imaging (OGlI) surveys to
constrain the physical location of fugitive emissions.
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required equipment, which makes it easily integrated into in-house LDAR programs with minimal on-board
training. For leaks exceeding 4 kg CH,/hr, a sensor that is sensitive to within 8 ppm could enable a 4-fold
increase in the odds of detection. Many low-cost analyzers on the market are already within this sensitivity.
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The heuristic approach to dispersion described in this work is a very recent development. As it stands, the
linear interaction model shows near perfect skill for estimating emission rates above 5 kg CH,/hr. The
covariances between the 1, 3, 5, 10, 30 second averaged peaks will be incorporated as additional parameters in
future training of our ML-based classifiers. Finally, drive-around surveys will be performed in conjunction with
O&G facility quantification in the upcoming SABER campaign, resembling a larger scale C3, thereby increasing
the sample size on which to validate this method for emission rate detection and quantification.
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