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Natural Gas Industry

Methane Emission
Reduction Examples



GHG Reductions
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« Essentially Efficiency Improvements
— Energy Use Efficiency
— Product Delivery Efficiency

* Not a Historical Focus for Upstream Operations
— Paradigm of “Free” Lease Gas

* Focus is Changing Due to Environmental
Considerations, Knowledge, Competition and
Profit Enhancement

« Efficiency = Cost Reduction/Product Sales



Example Projects
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 Three Project Examples
— High Bleed Pneumatic Controller Replacement

— “Green” Completions
— “Smart Automation” Well Control for Ligquid Unloady

e Cumulative Delivery
— Over 47 BCF of Natural Gas Sold Rather than L.e80% of one
day of US consumption)
— More than 15 MM Metric Tonnes of CO2e GHG Reduction
Equivalent to taking more than 3 MM cars off thaddor an
entire year



Pneumatic Controller
Replacement
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* Replacement of “High Bleed” Pneumatic Instruments
With “Low or No Bleed” Instruments

« ~11,500 Level Controllers Replaced in 8 States
e Began in 1999 and Complete in 2002



Pneumatic Controller Results

e 3,358,000 MCF of Gas/Yr Saved
o Capital Investment $4,071,000.00

e More than 1.2 MM Metric Tonnes of
CO2e’s Reduced Annually



Green Completions

 Well Clean-up and Completion 1 Comventionsl
W/O Flaring or Venting o S

e Changes in Fracture Design e IRE
e Changes in Surface Completion TR e 20
Equipment ¥
. . 9.5 ppg E E
* Changes in Paradigms and Flow-  tcc«g
Back Procedures ! |
+ Piloted in 2000; Operational 2001 Q|
F O rwal’d g(l)i?f’ Sgﬁ\;z i i Air/Mist/Foam

4 1/2” at 7600 ft

e Has Spread Widely Through
Industry



Green Completions - Results

e Capital Investment of ~ $2.2 MM
e Operating Costs of ~ $500,000 Annually

e Cumulative ~7.5 BCF of Gas Sold Rather
Than Flared/Vented

e Cumulative ~142,000 Bbls Condensate Sold
Rather Than Flared

* ~ 1.2 MM Metric Tonnes of CQ).. Not
Emitted




“Smart” Automation
Well Venting Optimization

 PLC based Automation System ~ 2,200 Wells
o With “Smart Lift” Algorithms to Optimize:

— Plunger Lift Cycles

— Well-Shut-in Cycles

— Well Vent Cycles & Time

— Well Production

* Includes “Vent Time” Monitoring and Recording



Southern San Juan Quarterly Vent Volumes
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El Paso Automated Monthly Production & Vent Minutes
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“Smart” Automation
Results

¢« ~$12 MM Capital Investment
« ~14.2 BCF of Gas Not Vented

 Reduced to Date: ~4.9 MM Metric Tonnes of
COZe’s

o Corollary Benefits:
— Better Well Control
— Production Uplift

— VOC and Other Hydrocarbon Emission Reductions



