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Part One: Health Impact Assessment 
 
Preface 
 
HIA is used to evaluate objectively the potential health effects of a project or policy before it is built or implemented. 
HIA can provide recommendations to increase positive health outcomes and minimize adverse health outcomes. The 
HIA framework is used to bring potential public health impacts and considerations to the decision-making process 
for plans, projects, and policies that fall outside of traditional public health arenas, such as transportation and land 
use. - Centers for Disease Control 1 
 
The health of an individual human being is determined by a complex interaction of social, 
economic, genetic, and environmental factors which he or she experiences throughout life.  
Income, access to clean drinking water, unpolluted air, social support from friends and family, 
healthy food, access to education, and a whole host of other factors combine to have a profound 
effect on the health of an individual. 
 
Similarly, when social, economic, and environmental conditions are common to a group of 
people, those conditions can influence the health of the population as a whole.  Public policies 
have the potential to impact an individual’s and a population’s health.  While there are public 
programs and policies designed to influence population health (e.g. food safety regulations), 
population health is not accounted for in all or even most of the policies that can impact health.  
To improve the accessibility and utility of existing scientific knowledge as it applies to program 
and policy development, public health researchers have developed the Health Impact Assessment 
(HIA) approach.  While HIAs vary in their goals and methods, the general approach is consistent 
across HIAs:  A group of public health experts works with community stakeholders to identify 
the potential health risks and potential benefits to public health of a proposed policy, program, or 
project.  The HIA team then collects information to assess how likely public health will be 
impacted.  Based on the potential impacts and the estimated likelihood of those impacts, the HIA 
team offers recommendations to maximize public health gains and minimize negative effects of 
the program, project or policy at hand.  
 
While the goal of an HIA is to anticipate and provide recommendations that advance public 
health, it cannot be expected to prevent all negative health impacts of a given decision.  A HIA is 
an approach to incorporating public health into decision-making processes.  As opposed to costly 
retrofitting and remediation, HIAs are proactive and preventive public health tools that have the 
potential to save health care costs in the long-term.  HIAs are open processes that necessarily 
include stakeholder participation, review, and input as an essential part of the methods.  Through 
this open dialogue, the HIA seeks to generate realistic and broadly supported recommendations 
to protect public health.  
 
A HIA differs from a scientific epidemiological study in that an epidemiological study typically 
evaluates the effects of exposures on populations after the exposures have occurred, whereas, a 
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HIA is conducted before a project or policy is started, with the ultimate goal of identifying 
potential exposures and determining if there are needs to mitigate their impact on health.  Both 
kinds of investigations provide valuable information to those concerned with understanding and 
protecting public health.    
 
Regarding Ozone and Human Health 
 
The impact of ground level ozone and ozone precursors are not included in this HIA.  The 
Antero project itself will contribute ozone precursors (volatile organic compounds (VOCs) and 
nitrogen oxides), however, it is the sum of the ozone precursors produced in the county that 
contributes to ozone levels county wide.  Ozone can cause important negative health effects and 
should be the considered when discussing public health in Garfield County. However, the impact 
of Antero’s contribution to ozone on the health of Battlement Mesa citizens is not discussed in 
this assessment. 
 
Regarding Climate Change and Human Health 
 
This Health Impact Assessment does not account for the potential health effects of climate 
change.  There is reason to believe that fossil fuel combustion has changed the global climate2.  
There is also reason to believe that climate change will impact human health2.  However, it is in 
the opinion of the HIA authors that while this specific natural gas development contributes to 
climate change, is not likely to influence the global climate enough to have a measurable impact 
on the health of Battlement Mesa residents. 


	Preface
	Regarding Ozone and Human Health
	Regarding Climate Change and Human Health
	1 Introduction 
	1.1 Antero’s Plan to Drill within the Battlement Mesa PUD
	1.2 Community Concerns
	1.3 Initial Responses to Community Concerns
	1.4 Battlement Mesa Health Profile
	1.4.1 Measures of Physical Health
	1.4.2 Measures of Community Health


	2 Information Gaps
	2.1 Information Gaps and Implications
	2.2 Remedies

	3 Findings and Recommendations
	3.1 Findings and Specific Recommendations from Air Quality Assessment
	3.2 Findings and Specific Recommendations from Water and Soil Quality Assessment
	3.3 Findings and Specific Recommendations from Traffic and Transportation Assessment
	3.4 Findings and Specific Recommendations from Noise, Vibration, and Light Assessment
	3.5 Findings and Specific Recommendations Related to Community Wellness
	3.6 Findings and Specific Recommendations from Economic and Employment Assessment
	3.7 Findings and Specific Recommendations Related to Health Care Infrastructure
	3.8 Findings and Specific Recommendations from Assessment of Accidents and Malfunctions

	4 Summary of Assessments on Health in Battlement Mesa
	4.1 Summary of Health Assessments

	5 Assessment of Health Impacts 
	5.1 Assessment of Air Quality on Health in Battlement Mesa
	5.1.1 Air Quality and Health
	5.1.2 Current Air Quality Conditions  
	5.1.3 What We Know and What We Do Not Know 
	5.1.4 Human Health Risk Assessment
	5.1.5 Antero’s Best Management Practices

	5.2 Characterization of the Air Quality on Health
	5.3 Assessment of Water and Soil Quality on Health in Battlement Mesa
	5.3.1 Water and Soil Quality Impacts on Health
	5.3.2 Water and Soil Quality and Natural Gas Operations
	5.3.3 Current Conditions of Water and Soil Quality
	5.3.4 Antero Drilling Plans in Battlement Mesa and Water and Soil Quality
	5.3.5 Characterization of the impact on Water and Soil Quality

	5.4 Assessment of Transportation and Traffic on Health in Battlement Mesa
	5.4.1 Traffic and Safety 
	5.4.2 Current Traffic Conditions 
	5.4.3 Antero Drilling Plans in Battlement Mesa and Traffic
	5.4.4 Characterization of Traffic Impacts on Safety

	5.5 Assessment of Noise, Vibration, and Light Pollution on Health in Battlement Mesa
	5.5.1 Noise, Vibration, Light pollution and Health
	5.5.2 Current Noise, Vibration, and Light Conditions  
	5.5.3 Antero Drilling Plans in Battlement Mesa and Noise/Vibration/Light
	5.5.4 Characterization of Noise, Vibration and Light Impacts

	5.6 Assessment of Impacts on Community Wellness 
	5.6.1 Community Wellness and Health
	5.6.2 Natural Gas Industry and Community Wellness
	5.6.3 Garfield County and Battlement Mesa during the Garfield County 2003-08 Boom
	5.6.4 Current Battlement Mesa Community Amenities and Services
	5.6.5 Current and Possible Anticipated Impacts to Community Wellness from the Antero Project
	5.6.6 Characterization of Community Wellness Impacts

	5.7 Assessment of Economic and Employment Impacts on Health in Battlement Mesa
	5.7.1 Ways Economic Activity can Influence Health
	5.7.2 Past Natural Gas Economic Impacts in Garfield County
	5.7.3 Antero Drilling Plans in Battlement Mesa 
	5.7.4 Characterization of the Economy, Employment and Property Values Impacts on Health

	5.8 Assessment of Impacts to Health Infrastructure in Battlement Mesa
	5.8.1 Private and Public Health Services and Health
	5.8.2 Current Health Infrastructure Conditions 
	5.8.3 Antero Drilling Plans in Battlement Mesa and Healthcare Infrastructure 
	5.8.4 Characterization of Healthcare Infrastructure Impacts

	5.9 Assessment of Accidents and Malfunctions Impacts on Health
	5.9.1 Accidents, Malfunctions and Health
	5.9.2 Current Conditions for Accidents and Malfunctions  
	5.9.3 Antero Drilling Plans in Battlement Mesa and Accidents and Malfunctions
	5.9.4 Characterization of the Impact from Accidents and Malfunctions


	6 Conclusions
	7 References
	APPENDEIX AA
	1 HIA Methods
	1.1 Screening
	1.2 Scoping
	1.3 Assessment
	1.4 Recommendations
	1.5 Reporting
	1.6 Implementation
	1.7 Evaluation

	B1  Geology
	B2 Energy Development in the Piceance Basin:  Past
	B3 Energy Development in the Piceance Basin: Present
	B4  Antero’s Plan in Battlement Mesa
	2 Site Description of the Battlement Mesa Community
	2.1 The Battlement Mesa Community
	2.1.1 Parachute
	2.1.2 Demography116
	2.1.3 Economy


	C1  Measures of Physical Health
	C1.1 Methods
	C1.1.1  Cancer Data Methods
	C1.1.2 Inpatient Hospital Diagnoses Data Methods
	C1.1.3 Mortality Data Methods
	C1.1.4 Birth Outcomes Data Methods

	C1.2 Population/Demographics
	C1.3 Vulnerable populations
	C1.4 Cancer, Death, Birth, Hospital Inpatient Data
	C1.4.1 Cancer Data
	C1.4.2 Inpatient Hospital Diagnoses Data
	C1.4.3 Mortality Data
	C1.1.4 Birth Outcome Data

	C.1.5 Health Data Gaps/Limitations
	C1.5.1 Cancer data
	C1.5.2 Inpatient hospitalization data
	C1.5.3 Mortality Data
	C1.5.4 Birth Data


	C2 Measures of Community Health
	C2.1 Education/School Enrollment
	C2.2 Crime 
	C2.3 Mental Health, Substance Abuse and Suicide:  
	C2.4 Sexually Transmitted Infections 
	C2.5 Limitations of Social Determinants of Health
	C2.6 Summary and Conclusions for Social Determinants of Health


