Accounting For Methane Emissions From Oil And Gas Wells
by Matt Davenport
Jan. 5, 2015 – Not all oil and natural gas wells are equal.  Some emit more methane than others.  Much, much more.
Three studies, published in December 2014, underscored this issue.  Researchers recorded the amount of methane escaping from active natural gas production sites and from abandoned oil and gas wells.  In each, they found that a small % of wells emit the majority of the methane, a potent greenhouse gas.  Stifling the biggest emitters could substantially reduce how much methane escapes into the atmosphere.
But for companies and regulators to act on such research and curtail these emissions, they first need to identify the largest sources.  Accounting for the wells and equipment leaking the most methane will likely require businesses to expand monitoring and improve record keeping.  Some believe that regulators will need to impose stricter reporting rules.
“It comes down to this: You can’t manage what you don’t measure and fix,” says Mark Brownstein, associate vice president of the Environmental Defense Fund (EDF), an environmental advocacy group.  To cut releases of methane, equipment at many of the highest-emitting natural gas wells could be easily replaced or repaired, he argues.  “It speaks to the importance of a policy that essentially requires the nation’s 6,000 oil and gas operators to measure emissions on a regular basis.”
EPA is expected to announce a new strategy for methane emissions this month, but it’s unclear if that effort will address the issue raised in the recent studies.  The agency tells C&EN it is committed to using the best available data to refine its methane emission estimates and control policies.
Some argue that more regulations are not warranted, however.  Companies already have an economic incentive to keep track of emissions, says Howard J. Feldman, director of scientific and regulatory affairs for the American Petroleum Institute, an industry trade association.
Letting methane, the principal component of natural gas, leak away is simply bad business, Feldman says.  “Companies that make widgets don’t throw widgets away.  They don’t need regulations to tell them not to do that,” he says.  Feldman is confident the energy industry will lower its methane emissions, as it learns more about the 3 studies.
Two of these studies were led by David T. Allen, a chemical engineer at the University of Texas, Austin, and chair of EPA’s Science Advisory Board, a panel of outside experts.  EDF—the environmental group—and 10 energy companies sponsored these projects, Allen says.
In one paper, Allen’s research team measured the methane released by liquid-unloading systems that expel fluids, such as water and oil, from natural gas wells (Environ. Sci. Technol.  2014, DOI: 10.1021/es504016r).  In another study, the team looked at emissions from pneumatic controllers, gas-actuated devices that operate control valves on natural gas well sites (Environ. Sci. Technol. 2014, DOI: 10.1021/es5040156).
For the liquid-unloading measurements, about 10% of the systems accounted for half of the methane emissions measured.  Similarly, less than 20% of the pneumatic controllers were responsible for 95% of the methane that came from the devices.
Although his team measured a small sample of devices—107 liquid-unloading systems and 377 pneumatic controllers, out of tens of thousands in the U.S.—Allen says the trend of a small proportion of equipment dominating emissions holds on a national level.  “That’s a very robust finding,” he says.
The study also turned up a discrepancy.  EPA has assumed that natural gas wells are, on average, equipped with one pneumatic controller.  In Allen’s study, wells had an average of nearly 3 controllers each.  The question of how many of these devices are in the field is an important one to answer, Allen says.
Princeton University atmospheric chemist Denise L. Mauzerall wonders about a more fundamental accounting question: How many wells exist?  Mauzerall co-led the 3rd study, which investigated methane emissions from abandoned oil and gas wells in Pennsylvania (Proc. Natl. Acad. Sci. USA 2014, DOI: 10.1073/pnas.1408315111).  Pennsylvania’s Department of Environmental Protection says there may be more than 325,000 such wells in the state.  Mauzerall suspects it could be upward of 500,000.
She and her team managed to find 19 of these abandoned wells, often with the help of local residents, because many of the sites weren’t on any map.  Like Allen, she found that a few wells were releasing disproportionately large volumes of methane.  Collectively, these wells could contribute a significant amount of methane to the atmosphere, Mauzerall says, but EPA does not factor in their emissions.
At least not yet.  “We just need to commit to get leaks out of the system,” EPA Press Secretary Liz Purchia tells C&EN.  “We have the skills, brain power, and tools to figure it out.”
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