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Roadmap 

Å Unconventional O&G Development 

 
ï Background and potential health impacts 

 

Å Public Health Questions: 

 
ïPopulations:  Whoôs exposed, are they vulnerable, and  how risky is the 

process? 

ï What health effects/concerns have been associated with extraction? 

ï What approaches can be used to minimize population health impacts? 

ï What are the key knowledge gaps? 
 





Context:   The Unconventional O&G 

Boom in the US 

ÅWall Street Journal, October 25, 2013 

ïñMore than 15 million Americans live 

within a mile of a well that has been 

drilled and fracked since 2000.ò 









Population Health: 

What is Public Health in This Context? 

ÅOptimize the health of populations over time 

ïWorkers and Communities 

ïHighly dependent on activities, hazards and exposure 
mitigations 

ÅNot just about standards for what is ñsafeò 

ïTechnology-based standards and Health-based 
standards are context dependent 

ïLinks to Best Management Practices and Process 
Improvements need to be explicit and have teeth 

 

 



http://www.garfield-county.com/environmental-

health/battlement-mesa-health-impact-assessment-

ehms.aspx 



AJPH June 2013 



Potential Adverse Effects 

Å Acute (e.g., respiratory tract irritation)  

Å Chronic  (e.g., asthma  exacerbation)  

Å Cancer risk 

 

 

Å Traffic and other accidents 

Å Noise, light, vibration 

Å Catastrophic risks 

 

Å Changes in Place Attachment 

Å Decreased physical activity 

Å School enrollment turnover 

Å Decreased social engagement 

Å Psychosocial stress 

CHEMICAL 

 

INDUSTRIAL 

ACTIVITIES 

 

COMMUNITY 

CHANGES 



Air Quality During Well Completion 

ÅMckenzie et al, 2012.  

ïHuman Health Risk 

Assessment 

ïLimited number of 

ñflowbackò samples as 

well as area samples 

ïRisk of sub-chronic and 

chronic non- cancer 

health effects and lifetime 

excess cancer risk 

 

 



Human Health Risk Assessment 

Å ñScreeningò Risk Estimates Using EPA methods 
ï EPA Reference Concentrations (RfCs), inhalation unit risks, and other 

health-based guidelines when RfCs or cancer potency estimates not 
available 

ï Scenario-based chronic and subchronic assessments for nearby 
residents 

ÅQuantitative Risk Assessment 
ïNon Cancer (Systemic):  Hazard Index 

ÅRatio of estimated exposure to RfC and/or health-based guidance level 

Å Index sums potential effects of multiple chemicals 

ÅAre these greater than 1? 
 

ïCancer:   Lifetime Excess Cancer Risk, multiple chemicals  
ÅAre risks greater than 1 in a million ? 

ÅAre risks greater than 1 in 10,000  ? 

 



Hazard Indices by Health Endpoint:   Near 

Wells, 20 Month Exposure Scenario 
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End Points 



Risk Assessment Summary 

ÅResidents living near well completion activities 
potentially exposed to substantial levels of air toxics 

ÅEstimated cancer risks and chronic non-cancer 
hazard indices are greater for residents living 
nearest the well pads, but are within generally 
acceptable range. 

ÅSubchronic non-cancer cumulative and endpoint 
specific hazard indices are greater than one for 
residents living near well pads. 

 



Retrospective Cohort Study 
McKenzie, L, et al.  2014. In Press, Environ Health Perspect; [Online January 28; DOI 

10.1289/ehp.1306722]. 

 
Explore the association between a motherôs 

proximity to natural gas development while 

pregnant and birth outcomes using: 

ïBirth certificate data 

ïBirth defects surveillance data 

ïGeocoded well locations 

ïInformation on spud dates and gas production 



Birth Outcomes 

ÅCongenital Heart Defects 

ÅNeural Tube Defects (anencephalus and spina 
bifida) 

ÅOral Clefts (cleft lip and cleft palate) 

ÅPreterm birth (less than 37 weeks of pregnancy 
completed) 

ÅTerm Low Birth Weight (less than 2500 grams ~ 
5 pounds) 

 



The Cohort 

Å124,832 infants born between 1996 and 2009  

ÅRural areas and towns with populations less 

than 50,000  
Å Excluded:  Denver-Metropolitan area, El Paso County and the cities of 

Fort Collins, Boulder, Pueblo, Grand Junction and Greely 

ÅWhite Hispanic and Non-Hispanic Mothers 

ÅSingleton live births 

 



Located all gas wells that existed in the infantôs 

birth year within 10 miles of where the mother was 

living on the birth date of her infant 

Ten Miles 
Ten Miles 

Exposed Unexposed 



Measured the distance of each gas well from the 

Motherôs home 


