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POUND FOR POUND METHANE TRAPS
MORE HEAT OVER 20 YEARS
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Current technologies — economic and effective

Reciprocating Compressor
Fugitives--LDAR $2.79/Mcf,
14.2 Bcf

Compressor Stations
(Transmission)--LDAR
$2.79/Mcf, 2.8 Bcf

High Bleed Pneumatic
Devices--Low Bleed
$2.59/Mcf, 0.8 Bcf

Total = 37 Bcf

Transmission Station
Venting--Gas Capture
$1.27/Mcf, 5.9 Bcf

Intermittent Bleed
Pneumatic Devices--Low
Bleed $7.35/Mcf,0.7 Bcf

Pipeline Venting--Pump-
Down $0.53/Mcf, 4.2 Bcf Centrifugal Compressors
(wet seals)--Gas Capture

$0.27/Mcf, 6.7 Bcf

Emissions Reductions for the Gas Transmission Segment
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Economic cost benefit
analysis

Industry input included

Main finding:
Cut emissions 40%
at $0.01/McF reduced

OGil provides reliable and
proven means of
detecting leaks

EPA White Paper — IR
cameras and mobile
monitoring can effectively
detect major leaks at
reduced cost

CO, OH, WY allow OGlI
cameras to comply with
LDAR requirements




An Improved Approach to Leak Detection

Advances in IR camera technology and operation
protocols have improved detection ability

Innovations:

Continuous detection

Diffuse scale remote sensing — fixed and mobile
Advanced data analytics — location and quantification
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Methane Detectors Challenge — Innovation?

Define user needs,
pilot technology
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Innovate!

« Colorado start-up
* Fortune 500 company
Chinese laser company

« Two US academics

Petroleum Corporation
Shell
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Bringing tech innovators to the source

Open Path Reflection Laser
Methane Detection System

Powered by Solar Panels . ]
Integrated continuous sampling system for low

parts-per-million (PPM) methane
and hydrocarbon detection

Infrared Laser-Based Gas-
Sensing System




Barriers to Innovation and LDAR

« Market design

— LUAF
— disaggregation

« Regulatory

— Emission
control
standards
needed

S/Mcf Methane Reduced

s LDC Meters and Regulators--LDAR
Well Fugitives-LDAR
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High Bleed Pneumatic Devices--Low Bleed

| |—lReciprocating Compressor Fugitives—-LDAR
Compressor Stations (Transmission}--LDAR

Compressor Stations (Storage)--LDAR
Kimray Pumps-Electric Pump

Total 163 Bef methane reduced
\_|Transmission Station Venting--Gas Capture 40% of onshore emissions

) Net cost -5150 M/year -50.92/Mcf of methane reduced
Centrifugal Compressors (wet seals)--Gas Capture

| Less than $0.01/Mcf of natural gas produced
Pipeline Venting--Pump-Down

Bcf Methane Reduced




