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Roadmap

A Unconventional O&G Development
I Background and potential health impacts

A Public Health Questions:

I Popul ati ons: Whoo0Os exposed, are tFf
process?
T What health effects/concerns have been associated with extraction?

I What approaches can be used to minimize population health impacts?
I What are the key knowledge gaps?
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Context: The Unconventional O&G
Boom In the US

AWall Street Journal, October 25, 2013

I N1 Mo than 15 million Americans live
within a mile of a well that has been
drilled and fracked since 2000. 0
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Neighborhood Wells

A Wall Street Journal analysis looked at oil- and gas-well locations and population data in 11 major energy-

producing states. Some of the findings:
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Johnson County, Texas, near Fort Worth, saw one of the largest drilling booms in the nation. Prior to 2000,
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there were only a handful of wells in the county. Now there are more than 3,900.
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Sources: Drillinglnfo; Census Bureau; Ohio Dept, of Natural Resources

Analysis by Tom McGinty, araphic by Rende Rigdon/The Wall Street Journal
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Potential Public Health Hazards, Exposures and Health Effects from
Unconventional Natural Gas Development

John L. Adgate,*ﬁ Bernard D. Goldstein,* and Lisa M. McKenzie'

TColorado School of Public Health, University of Colorado Denver, 13001 E. 17th Place, Campus Box B119, Aurora, Colorado
80045, United States
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United States

ABSTRACT: The rapid increase in unconventional natural gas (UNG) development in Global

the United States during the past decade has brought wells and related infrastructure Regional

closer to population centers. This review evaluates risks to public health from chemical

and nonchemical stressors associated with UNG, describes likely exposure pathways and o‘:’;;;:y Local

potential health effects, and identifies major uncertainties to address with future research. Traffic

The most important occupational stressors include mortality, exposure to hazardous | Noise

materials and increased risk of industrial accidents. For communities near development D::,'"y ous

and production sites the major stressors are air pollutants, ground and surface water ' Ao e
contamination, truck traffic and noise pollution, accidents and malfunctions, and Johs  Social é‘m:lv )
psychosocial stress associated with community change. Despite broad public concern, Disruption y
no comprehensive population-based studies of the public health effects of UNG operations 4
exist. Major uncertainties are the unknown frequency and duration of human exposure, _ 1":2,//

future extent of development, potential emission control and mitigation strategies, and a

paucity of baseline data to enable substantive before and after comparisons for affected populations and environmental media.
Overall, the current literature suggests that research needs to address these uncertainties before we can reasonably quantify the
likelihood of occurrence or magnitude of adverse health effects associated with UNG production in workers and communities.
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Population Health:
What is Public Health in This Context?

A Optimize the health of populations over time
I Workers and Communities
I Highly dependent on activities, hazards and exposure
mitigations
ANot just about standards

I Technology-based standards and Health-based
standards are context dependent

I Links to Best Management Practices and Process
Improvements need to be explicit and have teeth
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GARFIELD COUNTY

how our business for do it :
do1? towns here seniors  online SEARCH

I Departments: Choose -

ENVIRONMENTAL HEALTH

public health | preparedness

Battlement Mesa HIA/EHMS
Battlement Mesa Health Impact Assessment (2nd draft)

- The Battlement Mesa Health Impact Assessment (HIA) is a document that provides
pages objective information and evidence-based recommendations to increase the resources
potential health benefits of natural gas drilling in the Battlement Mesa PUD, while
Garfield County home minimizing potential health risks. On March 1, 2011, the second draft of the HIA We! EHMS Final Design
Emvironmental Health home became available for stakeholders in the community to review We invited e —

Public Health home community stakeholders, including stakeholders in government, citizen groups,
academia and the private sector, to submit gquestions, criticisms and comments that

L B I e they may have about the HIA.
Air emissions study

Health Impact Assessment
2nd draft

http://www.garfield-county.com/environmental-
health/battlement-mesa-health-impact-assessment-
ehms.aspx



| FRAMING HEALTH MATTERS |

AJPH June 2013

The Use of Health Impact Assessment for a Community
Undergoing Natural Gas Development

| Roxana Z. Witter, MD, MSPH, Lisa McKenzie, PhD, MPH, Kaylan E. Stinson, MSPH, Kenneth Scott, MPH, Lee 5. Newman, MD, MA,

and John Adgate, PhD, MSPH

2012.301017)

Many regions of the United States hold large
natural gas reserves." Colorado is one of the
states experiencing rapid natural gas develop-
ment. Applications for permits to drill rose from
1939 in 2003 to 7870 in 2008 and natural

The development of natural gas wells is rapidly increasing, yet little is known
about associated exposures and potential public health conseguences. We used
health impact assessment (HIA) to provide decision-makers with infoermation to
promote public health at a time of rapid decision making for natural gas
development. We have reported that natural gas development may expose local
residents to air and water contamination, industrial noise and traffic, and
community changes. We have provided more than 90 recommendations for
preventing or decreasing health impacts associated with these exposures. We
also have reflected on the lessons learned from conducting an HIA in a politically
charged environment. Finally, we have demonstrated that despite the chal-
lenges, HIA can successfully enhance public health policymaking. (Am J Public
Health. Published online ahead of print April 18, 2013: e1-e9. doi:10.2105/AJPH.

natural gas wells in the community, some of
which would be approximately 500 feet from
homes. The well development phase would
be 5 years, followed by a 20- to 30-year

production phase.

“complete physical, mental, and social well-
being™ and understanding that living envi-
ronment is a determinant of health,'® we
addressed a wide range of potential exposures
from natural gas development and the sub-
sequent effects these exposures could have on
public health. Because we conducted the HIA
before the project had begun, site-specific data
for exposures were not available; instead we
used exposure data from other local sites where
natural gas development had occurred and
medical literature to deseribe the known health
effects of such exposures. Throughout the
HIA process, we worked closely with county
public health professionals and received tech-
nical guidance and support from experienced
HIA practitioners. The full HIA and supporting
documents are available on the county Web
site.!™



Potential Adverse Effects

CHEMICAL >

INDUSTRIAL >
ACTIVITIES

COMMUNITY
CHANGES

A Acute (e.g., respiratory tract irritation)
A Chronic (e.g., asthma exacerbation)
A Cancer risk

A Traffic and other accidents
A Noise, light, vibration
A Catastrophic risks

A Changes in Place Attachment
A Decreased physical activity

A School enrollment turnover

A Decreased social engagement
A Psychosocial stress



Air Quality During Well Completion

A Mckenzie et al, 2012.

I Human Health Risk
Assessment
— w*?’o @ @

I Limited number of ;L) 8
fflowbackd s ampl e § 4
well as area samples N

I Risk of sub-chronic and
chronic non- cancer
health effects and lifetime
excess cancer risk
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Human Health Risk Assessment

AMScreeningo Risk Estimates

I EPA Reference Concentrations (RfCs), inhalation unit risks, and other
health-based guidelines when RfCs or cancer potency estimates not
available

I Scenario-based chronic and subchronic assessments for nearby
residents

A Quantitative Risk Assessment

I Non Cancer (Systemic): Hazard Index
A Ratio of estimated exposure to RfC and/or health-based guidance level
A Index sums potential effects of multiple chemicals
A Are these greater than 1?

I Cancer: Lifetime Excess Cancer Risk, multiple chemicals
A Are risks greater than 1 in a million ?
A Are risks greater than 1 in 10,000 ?
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Hazard Indices by Health Endpoint: Near
Wells, 20 Month Exposure Scenario
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Risk Assessment Summary

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

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

A Subchronic non-cancer cumulative and endpoint
specific hazard indices are greater than one for
residents living near well pads.
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Retrospective Cohort Study

McKenzie, L, et al. 2014. In Press, Environ Health Perspect; [Online January 28; DOI
10.1289/ehp.1306722].

Expl ore the associati on
proximity to natural gas development while
pregnant and birth outcomes using:

I Birth certificate data

I Birth defects surveillance data

I Geocoded well locations

I Information on spud dates and gas production
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Birth Outcomes

A Congenital Heart Defects

A Neural Tube Defects (anencephalus and spina
bifida)

A Oral Clefts (cleft lip and cleft palate)

A Preterm birth (less than 37 weeks of pregnancy
completed)

A Term Low Birth Weight (less than 2500 grams ~
5 pounds)
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The Cohort

A 124 832 infants born between 1996 and 2009

A Rural areas and towns with populations less
than 50,000

A Excluded: Denver-Metropolitan area, El Paso County and the cities of
Fort Collins, Boulder, Pueblo, Grand Junction and Greely

A White Hispanic and Non-Hispanic Mothers
A Singleton live births
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L ocated al l gas well s th
nirth year within 10 miles of where the mother was
Iving on the birth date of her infant

Exposed Unexposed



Measured the distance of each gas well from the
Mot her O




