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CO2 and Short-lived 
Forcers 3.6 ° F 

7.2° F 

Reduce Methane and CO2 



Atmospheric lifetimes affect climate 
change rate and magnitude 

More details in notes 

Short-lived Climate Pollutants 
(SLCPs) 

 
Immediate impact for days to 

decades—doesn’t accumulate 

Long-lived Climate Pollutants 
(LLCPs) 

 
Persistent climate impacts over 

centuries to millennia—
accumulates over time 





“I think you need to be more specific in step 2” 



United States 



U.S. National Methane Emissions 
Estimates 

 
• Miller et al. 2013 

– analysis of national atmospheric data 
– top-down 1.5X higher than EPA GHG Inventory 
 

• Brandt et al. 2014 
– meta-analysis 
– top-down 1.25 – 1.75X higher than EPA GHG 

Inventory 
 
 
 

 
 
 
 

 
 



EDF STUDIES BY U S SUPPLY CHAIN SEGMENT 

 
 
 

1. NOAA Denver-
Julesberg 

2. NOAA Barnett 

4. UT Phase 1 

5. UT Phase 2 

6. HARC/EPA 

7. CSU Study 8. CSU Study 13. WVU Study 

14. Pilot 
Project 

15. Gap Filling 16. Project 
Synthesis 

 

Results public 
 

 
Submitted, not yet public 
 
 

Not yet submitted 

3. Coordinated 
Campaign  

11.  WSU 
Multi-City  

9. Methane 
Mapping 

10. Boston 
Study 

12. Indianapolis 
Study 



“Fat Tail” of well pad emissions 



“Fat Tail” of well pad emissions 

60 % reduction 

Requires action 
at 10-20% of sites 



Barnett Shale  
October 16 – 30, 2013 



Bottom-Up 
 

• Accurate data at the source  
• Expensive to sample many sites 
• Emission sources may be missed 
• Sites may not be representative 
• Activity data may be incomplete 

Different approaches have pros & cons 



Barnett Campaign 
• Bottom-up direct component measurements 

– West Virginia U. → 5 compressor stations 
– Washington State U. → 13 local distribution M&R 

stations 

• Ground-based near-field measurements 
– Picarro → 186 well pads 
– U. Houston →  152 well pads, midstream facilities, 

& landfills 
– Aerodyne →  224 well pads, midstream facilities, & 

landfills 
 

 



Spatially-Resolved Activity Factors 
• EPA Greenhouse Gas Reporting Program 

• EPA National Emissions Inventory 

• TCEQ Barnett Shale Special Inventory (2009) 

• TCEQ Permits 

• Drillinginfo DI Desktop 
 
 
 

 

 Google Earth 



-confidential: do not cite or distribute- 



Proportional Methane Emissions versus 
 Absolute Methane Emissions (log-log) 

Production Sites – Barnett Region 

Data confidential – do not share or reproduce  



Top-Down 
 

• Total emissions from large area 
• Difficult to distinguish sources 
• Typically from short time period 

Different approaches have pros & cons 

 
photo credit: U. of 
Texas 



Barnett Campaign 

• Aircraft-based near-field measurements 
– Purdue → 8 midstream facilities & landfills 
– Princeton/UT-Dallas (remote-control model aircraft) →                 

repeat measurements of one compressor station 
– Sander Geophysics/Shell Global Solutions → locations & 

emission rate of sources in survey areas by Markov Chain 
Monte Carlo analysis  

• Aircraft-based top-down regional measurements 
– NOAA/CU/Scientific Aviation/U. Michigan/Penn State →                 

mass balance estimates on 8 days 
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Top-down flight footprints 



  

Reconciling top down and Bottom up  
methane emissions  

5 1 







Area under the curve 
Measured in ppm*meters 

Maximum CH4 concnetration ppm 

Peak length, meters 





Leak rate estimation 
• We conducted controlled release 

experiments 
– Varying methane release rate between 0.5 and 

40 liters/minute (=1 to 84 cubic feet/hour). 
– Drove vehicle through plume to develop a 

statistical relationship between release rate and 
observed methane patterns 

• Leak rate estimate not precise, but can tell 
Low (0-6 L/min), Medium (6-40 L/min) High 
(>40 L/min) 
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Methane Detectors Challenge – Innovation2 

Define user needs, 
pilot technology 

 
 

Convene and  
catalyze 

 
 

• Colorado start-up 
(Quanta3) 

 
• Fortune 500 company 

(Honeywell w/SenseAir) 
 

• Chinese laser company 
(Dalian Actech) 

 
• Academic 

(U of Colorado w/NDP) 
 

Innovate! 
 

Advise 
…and more… 
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Thank You 
 
 
shamburg@edf.org 
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