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FRACTION REMAINING

Climate implications of methane

METHANE AND CARBON DIOXIDE DEGRADATION
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Total GHG emissions

20-year impact
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Radiative forcing from venting
methane rather than flaring It

Over 20 years Over 100 years



U.S. contribution to net radiative forcing

20 YEARS 100 YEARS

FUEL MIX

40% reduction in coal
half to natural gas and
half to zero emitting fuels
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EDF’s Approach:

Acquire the Data, develop the
regulations necessary to
minimizing leakage based on that
data
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EDF methane leakage study modules
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Scope of Study

The Natural Gas Production, Transmission

Distribution System
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Source: L5 Energy Information ddminlctration.

Environmental Defense Fund, with different groups of companies and study teams, are engaged in
projects addressing the rest of the supply chain for natural gas



Key elements of each study

* Led by academic researchers

* Deploy multiple methods of measurement

« External peer review

* Released through publication in peer-
reviewed journal

 All data made public
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A New Approach

* A Unique Partnership
 Direct Access
* First measurements
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CENTER FOR ENERGY AND

ENVIRONMENTAL RESOURCES

Direct source measurements

(methane emission measurements were made directly at the emission point,
capturing the entire flow)

v;ég"; ,;‘y’// .. ' ’
Many of the
measurement systems

were controlled 10-20 m
from the sampling point




Multiple production regions were
sampled

Appalachian

Midcontinent

Gulf Coast —
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= AT AUSTIN =

Completion flowbacks: Comparison of EPA national
methane emission inventory for natural gas
production to estimates based on this work

Emi,SSiO"S reported in 2011 greer.lhc_ause gas Emissions estimated based on measured
inventory (654 Gg annual emissions, Guta o this woik . 18 G o
inventory released in 2013)
Well Well
completion completion
flowbacks flowbacks
26% 1%

74% Other
67% of the completion flowbacks that were sampled captured or combusted 99% of potential methane emissions

For the 33% of completion flowbacks without controls or capture, the vented emissions were low (comparable or
lower than many of the completions with capture or control)
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== AT AUSTIN =

Pneumatics: Comparison of EPA
national methane emission inventory for natural gas
production to estimates based on this work

Emissions reported in 2011 greenhouse gas Emissions estimated based on measured
inventory (389 Gg annual emissions, data from this work, 648 Gg
inventory released in 2013) !
Pneumatic

pumps and Pneumatic

controllers pumps and
15% controllers

29%

Emissions per pump were within 10% of potential emissions estimated using EPA methods

Emissions were higher for intermittent controllers (29% higher) and low bleed pneumatic controllers (270% higher)
than estimated using EPA emission factors

National emission estimates are sensitive to the assumed populations of low-bleed, high bleed and intermittent devices



CENTER FOR ENERGY AND

ENVIRONMENTAL RESOURCES

Equipment leaks: Comparison of EPA national
methane emission inventory for natural gas
production to estimates based on this work

Emissions reported in 2011 greenhouse gas Emissions estimated based on measured
inventory (191 Gg annu§| emissions, data from this work, 291 Gg
inventory released in 2013)
Equipment Equipment
leaks leaks
measured in measured
this work in this work

8% 13%

Emissions of methane per well from equipment leaks were ~50% higher than net EPA estimates
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— &T ALISTIN —

Natural Gas Production: Comparison of EPA national methane
emission inventory to estimates based on this work (Gg/yr)
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2008 inventory (reported in - 2009 inventory (reported in -~ 2010 inventory (reported in @~ 2011 inventory (reported in This wark
2010) 2011) 2012) 2013)



Stay tuned for lots more data

Across the natural gas supply
chain

Diversity of methods
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= AT ALISTIN =

Natural Gas Production: Comparison of EPA national methane
emission inventory to estimates based on this work (Gg/yr)

Production emissions reported in 2011 Production emissions estimated based on
greenhouse gas inventory (annual measured data from this work, 2300 Gg/yr
emissions in Gg, inventory released in
2013), 2545 Gg =
completion

flowbacks
Well 1%
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