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Fayetteville Shale Gas Production
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Ambient air monitoring
► Well sites at different 

stages of completion
► Stationary/transect  

measurements
Emissions Inventory

measurements 
►Pollutants 

measured:

► Arkansas Oil & Gas 
Commission data

► emissions factors measured:        
NOx, VOCs, CH4

► emissions factors  
based on Armendariz

► Industry input► Industry input
► Pollutants estimated: 

NOx, VOCs, PM, SO2, CO2,  
CO, CH4





2008 emissions from the Fayetteville Shale2008 emissions from the Fayetteville Shale

Source CategorySource Category NONOXX VOCVOC PMPM1010 COCO SOSO22 CHCH44 COCO22

Compressor Compressor 
EnginesEngines 3,3813,381 787787 7979 3,2583,258 106106 13,83313,833 1,225,6431,225,643EnginesEngines

Well Drilling & Well Drilling & 
CompletionCompletion 1,6211,621 166166 595595 119119 2222 58,03358,033 67,75667,756

Fugitive EmissionsFugitive Emissions 2323 41,01141,011 3,9723,972

Total EmissionsTotal Emissions 5,0025,002 977977 674674 3,3773,377 128128 112,877112,877 1,297,3711,297,371
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H d li F i Si (3) D illi Sit (6)Hydraulic Fracturing Sites (3) Drilling Sites (6)

Compressor Stations (4) Control Site (1)

Mike Keckhaver





Portable Air Monitoring Equipment

ppbRAE

AreaRAEAreaRAE

M t St ti SapphireMet Station Sapphire
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►Which site type had the 
highest NOx recorded?highest NOx recorded?

►Which site type had the 
highest CH4 recorded?

►Which site type had the►Which site type had the 
highest VOC recorded?



► Which site type had the 
highest NOx & CH4 recorded?

► Trick question – nothing was recorded 
above Minimum Detection Limits

► Which site type had the► Which site type had the 
highest VOC recorded?

►► DrillingDrilling site monitors measured up to 
678 ppb daily avg. & 13 ppm 5-sec avg.



AGFC 10-16 1-2H11
(35.5449069, -92.6540498) 

V B C tVan Buren County
Monitored during Hydraulic Fracturing

BHP (formerly Chesapeake)
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Wind Rose Plot 
(blowing from) and 

Maximum & AverageMaximum & Average 
Values of ppbRAE

Transects by 
Perimeter Side

Max[VOC]  Avg.[VOC]

Perimeter Side

(Values in ppb)



Cove Creek CPF‐4
(35.349136, ‐92.399876) 

Van Buren CountyVan Buren County
Compressor Station

DeSoto, SWN
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Cove Creek 4/5/2011
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Cove Creek 4/5/2011
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Cove Creek  4/5/2011 Wind Rose Plot 
(blowing from) and 

Maximum & Average13          0.4 Maximum & Average 
Values of ppbRAE

Transects by 
Perimeter Side

Max[VOC]  Avg.[VOC]

Perimeter Side
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Cockrell 7-13 1-12H
(35.249596, -92.330398) 

Faulkner CountyFaulkner County
Monitored during Drilling

Nomac Rig 104, BHP
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Cockrell  4/29/2011
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Cockrell  4/29/2011
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Cockrell  4/29/2011
270W

15 minute moving average of wind direction and 
VOC concentration of ppbRAE & AreaRAE monitors
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Wilcox 4/13/2011
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Wilcox 4/13/2011
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Wilcox 4/13/2011
270N

15 minute moving average of wind direction and 
VOC concentration of ppbRAE & AreaRAE monitors
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Wilcox  4/13/2011
893           67

   
   

 3
89

91          

M
ud Tank

76
16

   11

k

2851          93



Emissions – Elevated VOC at drilling sites

Equipment –
CH4 & NOx concentrations 
were lower than MDLs

Mud Tanks – Probable source of VOCsMud Tanks Probable source of VOCs

Future Lower detection limits & VOCFuture 
studies –

Lower detection limits & VOC 
speciation; more representative 
sample including flowback venting
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www.adeq.state.ar.us/air/pdfs/q p
fayetteville_shale_air_quality_
report pdfreport.pdf
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Contact info:Contact info:
Toby ChuToby Chu

chu@adeq.state.ar.uschu@adeq.state.ar.us
501501--682682--00640064


