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System Boundary and Key Parameters of 
Petroleum Pathways 
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System Boundary and Key Parameters of Natural 
Gas Pathways 

 Share of conventional and shale gas in the U.S. NG mix 
 Methane emissions from 

– Well completion and workover 
– Liquid unloading 
– Well equipment 
– NG transmission and distribution 

 NG recovery efficiency 
 NG processing efficiency 
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Significant Uncertainty in Methane Emissions 
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Key Parameters on per-well-basis 
Uncontrolled methane emissions from well completion, 

workover and liquid unloading 

Occurrence 
during well 

lifetime 

Estimated ultimate 
recovery (EUR) 

Key Parameters on per-mmBtu-basis 
Controlled methane emissions from well completion, 

workover and liquid unloading 

% of vented CH4 
after recovery 

and flaring 



Argonne has Examined Renewable Natural Gas 
From Landfills and Anaerobic Digesters  
(RNG-based CNG and gaseous H2 shown as example) 
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Demo 
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Case 
No. Fuel 

Share of Oil 
Sands Products 

in Crude Oil 
Blend 

NG 
Feedstocka 

Share of 
Shale Gas in 
Natural Gas 

Supply 

Share 
of LFG 

for 
RNG 

1 U.S. average 
gasoline and NG 9.4% 1 22.6% 100% 

2 Gasoline from oil 
sands 100.0% 1 22.6% 100% 

3 Shale gas 9.4% 1 100% 100% 

4 Landfill Gas 9.4% 4 22.6% 100% 

5 AD Gas 9.4% 4 22.6% 0% 

a 1:North America Natural Gas; 4: Renewable Natural Gas 

Default 



Demo Results 
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