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An immediate, very low-cost method for
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Atmospheric methane concentrations have been rising at greater and greater rates in the past
few years. This is particularly troubling because methane has a high global warming potential
right after it is emitted, and because anthropogenic methane emissions could be leading to
enhanced natural emissions from wetlands and soils [1].

There is no faster way to reduce warming and the effects of climate change than to reduce
methane emissions. Methane is responsible for at least 25% of today’s climate warming, and as
methane emissions increase, so will this proportion [2]. Anthropogenic sources of methane
include venting from coal mining activities, landfills and other waste sources, cattle and rice
agriculture, and oil and gas production and use [3]. Recently, the international community
realized the importance of reducing methane to keep global temperatures within reach of Paris
Agreement goals, introducing the Global Methane Pledge for countries to develop plans for
methane reduction in agriculture, waste, or energy sectors (www.globalmethanepledge.org).

Methane emissions from the oil and gas sector are likely the easiest to mitigate [4]. A spate
of studies investigating methane emissions from the oil and gas supply chain over the past
decade identified that more than half (58%) of emissions are from producing wells, with an
additional 20% from systems that gather oil and gas from these wells [5]. More recent work
closely examined emissions from wells in different categories of production [6,7]. About 80%
of the wells in the United States produce less than 15 barrels of oil (or the natural gas equiva-
lent) per day [8]. Although these “marginal” wells are the most abundant type of well in the
country, they produce less than 10% of annual oil and gas output [8]. Our research shows that,
although marginal wells have very small production rates, they are emitting methane at levels
disproportionate to their production. A recent synthesis indicated that, despite the low contri-
bution of these wells to national energy, they are responsible for about 50% of emissions from
oil and gas production [7].

I propose a policy or incentive to shut in marginal wells to reduce methane emissions. In oil
and gas industry parlance, “shutting-in” refers to the process of turning off the production of a
well; for marginal conventional wells through turning off a pump and/or closing a valve on the
production line. Measurements from my own group have shown that shut-in wells have a meth-
ane emissions rate that is significantly lower than actively producing marginal wells (Fig 1).
Data from my own research clearly show that shutting in marginally producing wells from the
lowest production category (0 to 1 barrels of oil equivalent per day) will reduce methane emis-
sions from these wells by 10 to 100 times (Fig 1). Marginally producing wells may be responsible
for up to 4 Tg per year of methane emissions nationally [7]. EPA estimates oil and gas systems
emit about 166 MMT of CO,-equivalent of methane annually, or about 6.6 Tg of methane [9].
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Fig 1. Methane emissions from shut in and marginally producing wells. Data from shut in wells are from Texas [10], and
Colorado, and Utah [11]. Data from marginal wells represent the production class of 0 to 1 barrels of oil equivalent per day
and are from Ohio [6].

https://doi.org/10.1371/journal.pcim.0000151.9001

Research from our group has also shown that the plugging process is effective in mitigating
methane emissions from oil and gas wells [11]. Incentive programs to encourage plugging of
orphaned wells without known owners are currently underway in the United States now,
although orphaned wells account for less than 5% of methane emissions from the oil and gas
supply chain nationally [5,11]. However, establishing these well plugging programs will help
create a just transition for oilfield workers as oil and gas resources are exhausted and through
the coming energy transition. It is important to establish a robust system for well plugging and
restoration as marginal wells are abandoned so that these wells are not left behind to become
orphaned. But the plugging process is slow, whereas shutting in wells can be accomplished
quickly — with little to no infrastructure needed, at low cost, and with a very large reduction in
methane emissions.

My work has shown there are marginal wells on federal land, which could be a preliminary
target for this policy. There are marginally producing wells in every oil and gas producing
state — they are by far the most abundant type of oil and gas well in our country. Because of the
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very small production rate of marginal wells, any shortfall in oil and gas supply resulting from
shutting-in marginal wells could be eliminated by drilling a much smaller number of new
unconventional wells, which emit methane at much lower proportions [12]. Possible benefits
for operators to shut in marginal wells could include tax credits or other incentives; marginal
well production credits already exist at the state and federal level [13], which may help keep
these wells operating past their viable lifespan.

We need an immediate solution to the global problem of growing methane emissions. We
are also past the point of starting a global transition away from fossil fuels. The United States
should show leadership in shutting in marginal wells right away, to rapidly reduce methane
emissions and begin the energy transition.
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