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Outline: 
1. Shale gas production increasing – need 

top-down estimates of CH4 leak rates 
2. Southeast Nexus (SENEX) 2013 flights 

to three of the largest shale gas plays 
3. Quantification method: mass balance 
4. CH4 emissions from these regions 
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Flux calculation method [White et al., Science, 1976] 

• ideally, steady wind field and a well-mixed boundary layer (BL) – assumptions to verify 

net CH4 flux= v • cos(α) •  𝑛𝑧 𝑑𝑧  𝑋𝑚 𝑦 𝑑𝑦
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Emission rate, and its uncertainty, calculated from: 

CH4 emission rate = wind speed × air column density × CH4 enhancement 
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NOy – Birmingham urban plume 

applicable to area sources: 
• O3 and aerosol production from  
      St. Louis, MO [White et al.] 
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• NOy from Birmingham, AL [Trainer et al.] 

 
• CH4 from Uintah Basin, UT, oil and gas  
      operations [Karion et al., 2013] 
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Conclusions 

• NOAA P-3 flew to three of the largest shale gas 
producing regions of the U.S. in June and July 2013 
and determined maximum CH4 emissions 
attributable to oil and gas exploration 
 

• One-day natural gas leak rates from all three shale 
plays are less than 
• 3.2%, immediate net climate benefit for use as 

power plant fuel vs. coal [Alvarez et al., 2012] 
• 3.7%, net climate benefit in 20 yrs [Ibid.] 
• 8%, net climate benefit in 100 yrs [Ibid.] 
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