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Emission Sources of Oil and Gas Development 
 

  



Uintah Basin Methane – VOC Relationships 

Helmig et al., ES&T, 2014 
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According to World Health Organization and the U.S. EPA, lifetime 
exposure to benzene of 1.7 mg/m3 (0.5 ppb) increases one’s risk 
of cancer to 1 in 100,000 (EPA, 2013; WHO, 2010).  
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0.67 – 2.3 0.03 – 0.87 

*Warnecke et al., 2012 

2013 Erie, CO, Air Quality Study 
 
(Thompson et al., Elementa, in 
press) 



 Surface Ozone - Elevated Levels can cause: 

• Shortness of breath 

• Chest pain when inhaling deeply 

• Wheezing and coughing 

• Increased susceptibility to respiratory infections 

• Inflammation of the lungs and airways 

• Increased risk of asthma attacks 

…..                                        (American Lung Association) 

 

 

  Increased risk of death 

~ 0.9% increase in mortality for 10 ppbv 
increase in ozone (Bell et al., Epidemiology, 
2005; Ito et al., Epidemiology 2005) -> 
Thousands of people die in US prematurely 
every year due to elevated ozone. 



 

US:           75 ppbv 
Canada:   65 ppbv 
EU:            62 ppbv 
NZ:            50 ppbv 



Edwards et al., Nature, 2014 



Los Angeles – Uintah Basin Comparison 



Ozone State Implementation Plan, CDPHE, 2008 

Back Trajectory Model Analysis of Ozone NAAQS Exceedances at Four 
Colorado Front Range Monitoring Sites 



Ozone State Implementation Plan, CDPHE, 2008 

Spatial Relationship between Ozone NAAQS Exceedance Air Transport 
Region and Oil and Gas Production Region in the Colorado Front Range 

Active Oil and Gas Wells 



Air Quality Impacts of Oil and Gas Development 
Summary 

 
- Highly Elevated Levels of Volatile Organic Compounds in 

Ambient Air in Oil and Gas Development Regions 
 

- Levels of Aromatic Compounds (Benzene) Exceed 
Recommended Health Thresholds 
 

- VOC Emissions from Oil and Gas Operations play a major 
Role in Photochemical Ozone Production and Exceedance 
of the Ozone National Ambient Air Quality Standard 

 


