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What are natural geologic
methane emissions?

Defined as emissions of fossil
methane (natural gas) from mud
volcanoes, onshore and offshore

gas and oil seeps,
microseepage, volcanoes, and
geothermal areas.

According to recent studies,
microseepage is thought to be
the largest natural source.

Microseepage is diffuse seepage =7 S g > 2 .
of methane over large areas. A &
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Why do we care?

Understanding how much fossil methane is being emitted
naturally can help quantify how much is being emitted by
the fossil fuel industry.

This can guide emissions regulations and improve the
understanding of the atmospheric methane budget.
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Motivation For This Study

To resolve discrepancies between
bottom-up and top-down
estimates of natural geologic methane emissions
The current estimate for natural geologic emissions is uncertain:

Top-Down estimate
from “C-methane measurements from
ice cores indicates

Bottom-Up estimates
extrapolated from ground

measurements range from VS
= 40-60 Tg CH,/yr 0-6TgCH,lyr

(e.g., Etiope 2019) (Hmiel 2020)

An order of magnitude difference!
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Expand the number of
methane flux
measurements in the
US to explore this
discrepancy

Sample basins with
varying levels of

seepage
Get a representative
picture of microseepage
Appalachian, Michigan,
San Juan, Raton,

_ Denver-Juulesburg,
[]Selected Basins < 100

Etiope et al. (2019) ™ < 1,000 Williston, Ventura basins
[ToltaI-CH4_ < 10,000
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Predictive Features

Known Seeps

Prior Soil Gas Measurements
Seismic Activity: Faults and Earthquakes
Shale Outcrops and Bedrock

Elevated Methane in Groundwater
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Seeps

Inactive
* Pilot Study Sample Points § Unknown Activity
arthquakes in the Past 10 Years Active
Egliites D Observations of Seepage
Soil Gas Measurement (Methane,
Ethane, Propane, etc.)
Me/th_a‘ne in ppm/Unit Volume of Soil Gas Mixture
() 400
levated Methane Concentration in Relative Magnitude of Concentration
roundwater (Pre-Drilling) O 100

|Methane Concentration in mg/L (Lower end of =
1,000

Ethane Present in Measurement
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Gasport_Transect

CH4_dry
@ -0.025077 - 1.800000
1.800001 - 2.100000
2.100001 - 5.000000
5.000001 - 40.000000
20.000001 - 600.000000
345.980342 - 3190.862113
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Kilometer:

Expanded Project Sampling

* Points

[Earthquakes
Magnitude

. *
O Soil Gas Surveys, Seeps, and
Qil/Gas Fields

@ Methane in Groundwater

Elevated Methane in
d Groundwater 1960s

Gas Accumulation

‘Oil and Gas Fields by
Formation

== == = Faults

- Structural Lineaments
Bedrock Geology

Antrim Shale

Utica Shale

- Other Shale

Surficial Geology
Thin drift over bedrock

Bedrock outcrop

Bedrock outcrop within
polygon
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San Juan and Raton Basins

San Juan
Natlonal

Santa Fe
o

C)Albuquerque
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Denver-Julesburg Basin
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Denver-Julesburg Basin
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