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Abstract

Unconventional oil and gas (UOG) extraction (fracking) has increased in the United States, as well as interest in the
associated risks and benefits. This study’s purpose was to qualitatively examine residents’ perceptions about UOG devel-
opment in their community. Fifteen interviewees involving residents of Garfield County, Colorado, a drilling-dense region,
were transcribed and analyzed. The study found six themes: (1) health concerns, both human and animal, (2) power struggles
between government and industry/between industry and residents, and (3) perception and some acceptance of increased
risk. Less common themes were (4) reliance on science to accurately determine risk, (5) frustration with potential threat
and loss of power, and (6) traffic and safety concerns. Community perceptions of UOG development are complex, and
understanding the position of community members can support the need for additional public health research and impact

assessments regarding community exposures from UOG drilling operation exposures.
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Introduction

Unconventional oil and natural gas (UOG) extraction,
which combines directional drilling and hydraulic frac-
turing (commonly called “fracking”), has recently been
on the rise in the United States as well as globally." The
UOG process combines horizontal drilling of deep rock
layers with hydraulic fracturing of the rock via high-
pressure injection of a mixture of water, sand, and
other chemicals.” This method of oil and gas extraction
allows for increased development of shale formations, as
well as extraction from formations that had been previ-
ously unviable.®> This capability has led to increases in
both the production and export of fossil fuels by the
United States.**

Approximately 70 percent of actively producing wells
in the United States are comprised of UOG wells.’
Nearly eighteen million people live within a mile of an
active oil or gas well, and half of these wells have been
drilled since 2000 in the United States.®’ Minor and
major wastewater spills are common with 1375 reported
in Colorado in 2014 by the Colorado Oil and Gas
Commission.® An analysis of UOG wells in Colorado,
New Mexico, North Dakota, and Pennsylvania from
2005 to 2014 found 6632 spills associated with 21,300

unconventional wells, or one in three wells.” These
spills release chemicals that can seep into the groundwa-
ter or runoff into the surface water ultimately used by
residents for their drinking water.” !' Due to the com-
plex nature of the mixtures of both UOG drilling intro-
duced chemicals and the released natural minerals and
chemicals in the geology and air at UOG drilling sites,
there has been increased interest in the associated risks
and benefits.'?

Research has focused on the environmental and eco-
nomic impacts of UOG drilling.'*'* Environmental con-
cerns revolve around water treatment and disposal, as
well as local ground and surface water contamina-
tion, !> 2% associated UOG drilling-related traffic, and
air pollution.”’ ?* Reports of the potential economic
impact of UOG drilling have been mixed, some
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indicating high levels of financial returns, while others
focus on the “boom-bust” cycle of energy development.®

Community members have voiced support and con-
cern related to the economy of this nonrenewable
resource.”* Several studies have engaged residents
living near industrial or mining areas® *® or UOG dril-
ling areas'>'***?*3% and have suggested that the per-
ceived environmental degradation associated with
industrial development is linked to increased psychoso-
cial stress.”>>>34 In the literature that has discussed
community responses to UOG drilling, a focus on the
issue of personal and community power in particular has
been described. For example, participants reported a
sense of powerlessness and anxiety over their changing
community, as well as a mistrust in their leadership.
They described this powerlessness as their “community
was coming apart” and “they have been failed by the
decision-makers of their community.”***!

In this paper, we interviewed fifteen local residents
regarding their feelings and experiences living close to
this UOG development. Our primary data come from
the community in Garfield County. This county has
experienced substantial development of unconventional
gas extraction with more than eleven thousand conven-
tional and unconventional gas and oil wells.® Transcripts
of the interviews were analyzed for recurring themes
without consideration of any theoretical foundation.
For example, Creswell states, “In a qualitative research,
one does not begin with a theory to test or verify.”** The
following were the most commonly found themes: (1)
health concerns, both human and animal, (2) power
struggles between government and industry/between
industry and residents, and (3) perception and some
acceptance of increased risk. Less common themes
were (4) reliance on science to accurately determine
risk, (5) frustration with potential threat and loss of
power, and (6) traffic and safety concerns. Though the
data collected from these interviews are not necessarily
generalizable, these discussions from rural residents
living near UOG drilling operations are likely similar
to discussions of residents in other states where UOG
drilling has been conducted. We believe that the data
and our analysis can support the need for additional
public health research and impact assessments regarding
community exposures from UOG drilling operation
exposures. This body of literature is needed to strength-
en inclusion of public health concerns during UOG
development decision-making processes.

Methods

Participants

From a preliminary study conducted in 2010 to assess
endocrine activity from collected water samples in

Garfield County, a relationship with four landowners
proximal to drilling sites was established. To expand
this pilot research for a larger water sampling survey
in 2014, a snowball technique was used in which the
original landowners referred the study team to other
residents who might be willing to provide water samples,
including members of citizen groups convened to under-
stand the UOG development in their region, and a high
school science teacher, who teaches water quality assess-
ment techniques to students. At the time of gathering
water samples for the 2014 survey, residents were
approached to talk about their perspective on UOG
development. One citizen group of four people agreed
to discuss their perspectives.

A total of fifteen individuals shared their perspective
in seven interviews conducted over a one-week period.
All interviewees were residents in Garfield County. To
maintain the anonymity of participants, few descriptors
of the interviewees are provided. Most participants lived
in communities with high-density UOG wells.
Representatives from two local groups concerned
about impacts from the increase in UOG development
also participated in the interviews. Among the residents,
three lived in Garfield County for two years or less; the
remaining were long-term residents. Among the partic-
ipants, three had worked in some capacity for the UOG
drilling industry and/or as a member of the government.
All participants voluntarily participated in the interviews
and were not compensated for their time or information.
Oral consent was given to record the interviews, and
they were approved by the University of Missouri’s
Health Sciences Institutional Review Board.

Data Collection

Data were collected from seven separate interviews of
local residents over a period of four days. Five of the
interviews took place at the participant’s residence,
where researchers led unstructured, one-on-one discus-
sions regarding UOG drilling in the area while collecting
water samples for analyses of endocrine bioactivity,
organic contaminants, and characterization of minerals,
metals, and isotopic tracers. The remaining two inter-
views took place with groups of participants (including
residents and local leaders). The interviews of these
larger discussion groups were also unstructured. All dis-
cussions were audio-recorded and transcribed before
analysis.

Data Analysis

The interview transcripts were analyzed using an induc-
tive approach to qualitative research. Three members of
the research team (J. M., M. C., A. Z.) independently
analyzed the interview transcripts and developed an
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initial codebook. The research team then met to discuss
and refine code definitions, deciding on a final list of six
different codes: (1) human and animal health concerns,
(2) power struggles between government and industry/
between industry and residents, (3) perception and some
acceptance of increased risk, (4) reliance on science to
accurately determine risk, (5) frustration with potential
threat and loss of power, and (6) traffic and safety.

After finalizing the list of codes, M. C. and A. Z.
independently coded the transcripts. They then met in
person to determine intercoder reliability (i.e., the per-
centage of instances in which the two coders indepen-
dently selected the same code for the same segment of
data.*® They achieved satisfactory (i.e., >90 percent)
intercoder reliability for all codes on the first attempt.
The study findings are described in detail below.

Results

Theme One: Human and Animal Health Concerns

Area residents had perceived negative impacts on the
health of themselves, friends, and extended family, as
well as that of animals in the area.

A guy from Texas, wanted to get away from Texas,
moved to Colorado-his 40 acres of paradise on
Porcupine Creek and it’s just a beautiful area and then
[unconventional gas and oil drilling boom] came along
and just destroyed his life. He was the poster child for
what could go wrong and, you know, the truck traffic
and then odors, so then people would come to visit his
home and after a couple of hours would have to leave
[be]cause they had eye irritation and skin irritation, nose-
bleeds, whatever. (Interviewee #1)

This was a cause for concern as the industry’s presence
has increased locally. Warnings had been placed in some
areas cautioning residents to not drink or ingest the
water. Residents expressed an increased concern as
both people and animals were getting sick and residents
questioned whether or not the water was being properly
treated. One resident described a warning he received
that the trihalomethanes in the drinking water were
too high. Another reported recognizable changes in her
health but was unable to determine a cause for the
change:

I mean, this all kind of came about with me in the last six
months or something—as far as realizing there could have
been something going on with my health and everything
I went through. [There was] no reason I went through
menopause at 39 and that’s when I was walking five
miles a day around here and breathing this stuff.
So I was healthy, and getting healthy but, you know,

and then we had a hellacious spill down here that
nobody wants to talk about what happened. It took
them six months to clean up. And I mean, it’s just
kind of funny like when you talk to people, a lot of
women have been affected. 'm not saying no men
because Male A was one of them but you know, it’s
just a lot of weird things that women talk about—I"ve
got growths in my thyroid, growths in my uterus, growth
in my lung. (Interviewee #2)

Residents also associated increased traffic from the
UOG industry with poorer local air quality. One resi-
dent described a situation with a neighbor. She claimed
the entire family used nebulizers and had to have various
breathing treatments due to the increased exhaust in the
air (from the trucks used by the unconventional gas and
oil drilling industry). The same was said about another
resident’s grandson. They reported that he cannot go
outside without his breathing medication. They try to
limit the child’s exposure because of the risks.
Participants reported that local farmers and veteri-
narians had also seen an increase in defects in animals,
rare cancers/diseases, such as canine glucocarcinoma, as
well as premature death and inability to conceive. They
reported that for several years animals living near UOG
well sites and/or with rigs in their own yards had been
born with deformities. One local farmer explained the
struggles of fertility and birth among his livestock:

Since ‘97. Started slipping colts. Mares would slip a colt
between five and seven months. They’d drop a fetus on
the ground, basically abort. Okay, that started in ‘97.
And then the same problem with the goats. First it’d
be one out of three still births or one out of four, and
then it became two out of four and two out of three, and
three out of four. Her sister [doe] had died the year
before during birth, but she’d had a mass in her left
udder for two years and my other doe died in January
of 2011. She had uterine cancer, ate her up pretty bad,
and that last one, she developed cancer in her right udder
in late 2010 is when her sister died. In 2011 she had two
stillborn and she had that one black and white Billy
goat that’s kind of dwarf. He’s the shortest one.
(Interviewee #4)

Theme Two: Power Struggle Between Government and
Industry/Industry and Residents

This theme was more obvious in discussions with mem-
bers of local advocacy organizations. An imbalance was
noted between government and industry, especially
when cleaning up from pumps and sites no longer in
use. One resident described his encounter with pump
removal (and complying with the official Site
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Investigation and Remediation Work Plan, submitted to
the director of State of Colorado Oil and Gas
Conservation Commission—Form 27 as the protocol
in safely removing the pumps) and the fight between
government and industry:

When they decided they were gonna take the pumps out,
we told them to pump the stuff out, the really bad stuff
... their Form 27 said, they should pump it for three
months. And XX (government official), and Y'Y (indus-
try official) have their private meeting over in Denver
and we get this notice on Friday afternoon that we’re
pulling the pumps out on Sunday [without extensive
pumping]. And so what do we do? What are our options?
It’s a Friday night. We can’t contact any government
official. Our lawyer is off for the weekend. ZZ calls a
local resident who works for the government and said
“What’s going on with all this stuff,” and so this person
writes a letter to [industry] [be]cause the letter came from
the industry, said that “Well, you’re not gonna pull the
pumps [be]cause this doesn’t meet the Form 27" even
though the middle manager, this person’s supervisor,
told them, “Yeah, you can go ahead and pull them.”
So it was a week later; it was actually on a holiday week-
end and the same scenario [happened]. On a Friday
night, they says “We are gonna pull the pumps on
Tuesday” or whatever, same old, same thing again.
And it’s like well, gosh, if you guys are honest and
open, why weren’t we included in that meeting [about
when and the protocol for removing the pumps]?
(Interviewee #6)

Another also voiced frustration with the university locat-
ed close to the county indicating a belief that the univer-
sity was working with the industry. He felt the university
researchers disregarded the health of local residents and
were not providing enough research and information to
the residents, which felt like the university was giving
power away to the industry and supporting the indus-
try’s endeavors.

Like that county air quality study they [university
researchers] did, and it seems like right when it was
about to get concluded, they pulled the plug on it
because from what I can understand they didn’t want
citizens to draw wrong conclusions to the data they
found. They didn’t give us the data they found. So
every time citizens bring up that there is air or water
quality problems, they start to do studies and then
seems that they always get washed under the table or
they’re not finished right or this data they come up
with isn’t So even
though there’s plenty of people standing up saying
there’s issues in the community with the water and air,

scientific enough, whichever.

it’s really hard to get the scientific data, to get real data.
(Interviewee #10)

Theme Three: Perception and Some Acceptance of
Increased Risk

Despite participants noting either information about
negative impact of the industry or acknowledging expo-
sures to chemicals emanating from the UOG industry,
many participants shared their cognitive strategy to
accept this exposure. The idea that “it is what it is”
and “nothing is going to change, so I may as well
stay” dominates many of these interviews at one point
or another. Many residents shared that they buy bottled
water from a different town to drink or fill containers
with water from other areas. The behavior indicates that
the residents do not accept the water as safe to drink and
use strategies to resolve this perceived hazardous
exposure.

Some residents who have voiced concerns do not take
precautionary measures to protect themselves or believe
their simple precautions are acceptable. One resident
described her need to hold her breath when passing the
UOG drilling containers as her strategy to protect her-
self from exposure. One resident described how she feels
about currently being pregnant:

So, I mean, all the studies that we’ve seen they say that
it’s when you’ve been here for a long time that it will
cause birth defects or anything. So I’'m not really worried
about it. Yeah. See, I was freaking out when I was first
pregnant because there was this article in the newspaper,
but then my mom [said],”Well, you’ve lived there a long
time so it could affect you first,” so I don’t think it’s
really had a chance to affect me much if it has at all
yet. If there’s anything wrong [with the pregnancy],
I wouldn’t do anything about it. (Interviewee #7)

In another case, the resident thought about leaving
Colorado to move back to her home state when they
start a family.

When I drove my husband out to his school in California
we actually drove by Rifle, and I remember driving by it
and thinking I hope I never live there ... And then oh,
no, [ can’t believe I'm actually gonna live here. So I think
eventually we want to move back to [my home state]
before we have kids. I mean, it’s a great place to be
and explore but in the back of your mind the health
risks and studies coming out saying that there’s a
higher incidence of birth defects around here and stuff
like that—something to think about. (Interviewee #8)
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On the other hand, another common position is
acknowledging the importance in the economy of the
community. As one resident stated, “nearly 75 percent
of Garfield County’s funding came from the unconven-
tional gas and oil drilling industry” (Interviewee #1).
One of the local advocacy groups stated they are not
against UOG drilling, despite the negative impact it
has had on the residents of the county. They feel it is
all part of the growth and development of the area:

I don’t think you can call [local advocacy] members
fracktivists. It’s part of life, you know, it’s the Wild
West. People come here to hunt Bambis. We're used to
that kind of development. We just want it done right,
and the spills are the reason why they keep bulldozers at
drilling sites to cover up the stuff that’s spilled. It’s not to
moonscape their sites. So we’ve always been concerned
that there’s a lot of chemicals leaching into our ground-
water, from the top, not coming out from the bottom.
(Interviewee #11)

Even though some business owners expressed concern
about UOG drilling in their community, some set that
concern aside to do business with the industry. For
example, after a spill, one concerned business owner pro-
vided materials to assist with the clean-up efforts. He
said, “Well, let’s help them get it cleaned up.
Everybody makes mistakes, let’s get it cleaned up and
move on” (Interviewee #6). In addition, some residents
may find the royalties from the well pad placement was a
boon for their finances.

The only people are the old timers that the only reason
they’re still here is they’re collecting a royalty from
family land that they’ve owned for a couple hundred
years, and they’re all pro gas cause they live in town,
out of it now, but they get that check every month
from that old abandoned farm out there. I was telling
you about my dad. He got more for the first pad than he
paid for the whole place so to him he thought the farm’s
finally gonna make a profit. (Interviewee #2)

Some residents expressed concern over the large industry
boom in the area in 2004. Despite expressing concern
with a range of emotional responses, overall, residents
have awareness of the impact of UOG in their area:

So our community was, you know, a lovely retirement
community. My wife and I moved there when we retired
[in 2004], nice golf course, big rec center, different kinds
of housing units or villages for the middle income to
upper income homes, shopping, churches, schools, a
great community. And right before the big boom, and
so we’ve experienced that boom and we started getting a
little concerned when we saw all this activity around us

and we thought well, gee, I wonder if they’re gonna be
doing anything where we live, and people said, “Well,
you don’t own the mineral rights on your property.” We
don’t? Is that something I should own? You know, most
home owners have no idea, and we went back and
looked at our closing papers and oh, yeah, there’s a
piece of paper that says you don’t own your mineral
rights and somebody else owns them. We started getting
a little nervous. We talked to the developer. He said “Oh,
don’t worry about it. Somebody drilled a well here years
ago and it wasn’t very productive and so, its never gonna
happen.” So that made us feel a little better, and course
then hydraulic fracturing came along and it changed
everything. (Interviewee #9)

There is continued recognition of the impact of UOG
and its effects on the area and people, and there does not
seem to be a mass exodus from the UOG areas. For
example, the percent of people staying in Garfield
County based on U.S. census 2013-2017 migration sta-
tistics was at 84 percent nonmovers. This positions res-
idents at the median level of nonmovers among all
Colorado counties with and without UOG activity (non-
mover range with UOG activity: 79-95 percent; non-
mover range without UOG activity: 78-92 percent).**

Theme Four: Reliance on Science to Accurately
Determine Risk

It is clear from most interviews that residents believe in
and rely on science. In other words, science will tell res-
idents everything they need to know to make informed
decisions. Many seem so sure that the lung conditions,
the cancers, and the hormone imbalances can be
explained through research. One resident says:

Fracking’s a more recent technology but oil and gas has
been there forever ... We didn’t have the technology
[tools to determine contamination levels] earlier to be
able to disaggregate this information and we perhaps
didn’t understand the level of contamination and now
we do. It doesn’t matter how long we’ve been dealing
with this; it’s time for us to step forward and make sure
that our citizenry is safe. (Interviewee #5)

Another resident expressed the importance of science in
figuring out this issue:

That’s why I really appreciated AA [consulting firm]
because they were up front. It’s like what’s science?
Science is the pursuit of truth. It’s like spirituality.
What’s spirituality? It’s the pursuit of truth. You find
the truth and then you make decisions, but it’s the
truth that comes first. And, that’s why science, the art
of science is you have a theory and then all the messy
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stuff of science is proved or disapproved; the theory and
create a new theory if it doesn’t meet the facts,
and so that’s a tough part if you come in with a bias
and already you’re lost. You might as well just give up.
(Interviewee #6)

Local organizations interviewed also believe science will
provide them with vital answers to health-related ques-
tions. An air quality study being conducted through the
university was described by a local organization as being
very important. Data obtained from that study would
enable them to make informed decisions about their
health. A local resident was allowing a meter to be
placed on their land so local officials could conduct reg-
ular readings on levels of various chemicals in the water.
They believed these measurements would be shared and
could inform them about their water quality:

They said they were having trouble with people agreeing
to it [placing monitoring device] and I said, “Well, heck,
no, I want to get it.” We agreed immediately to having it
put there and they’d come in and sampled at least three
times and probably partly our fault that first of all we
didn’t think we were gonna have to chase that informa-
tion down. [We] thought that they were gonna help us
out by us allowing them to put it right there.
(Interviewee #3)

Most participants had very high expectations of scientif-
ic studies providing definitive information for informed
decision-making.

This reliance on science as a trustworthy source of
knowledge was also indicated in a recent study.
Specifically, a study asked 390 Colorado residents
about a hypothetical nearby oil and natural gas project
in which a third party’s “green certification” of a pro-
duction company’s activities would be obtained. This
situation resulted in substantially increased levels of sup-
port for UOG development in their area.*’

Theme Five: Frustration With Potential Threat and
Loss of Power

Residents expressed dissatisfaction in the process about
proving safety or harm associated with UOG drilling.

“[We] Can’t prove nothing.” (Interviewee #2 and #4)
One interviewee continued, “Well, you can’t prove noth-
ing cause they ain’t nobody tested nothing. Even the
people that are supposed to test don’t do no stinking
testing. So how do you prove anything? And they keep
it that way. They do it deliberately”. (Interviewee #4)

In contrast, most new processes and developments in the
United States are introduced without proof of safety,

and individuals and groups are responsible for proving
harm.*® This burden was implicit in many of the inter-
views and their description of the community and gov-
ernment’s work to evaluate the impact of UOG drilling
on the environment.

We’ve been, it’s amazing how knowledgeable we’ve had
to become as citizens about the oil and gas industry,
about health, about water quality, about air quality.
We’re rounded up whenever officials or, or scientists or
politicians come through and want to hear ... So sur-
prisingly here, western Garfield County, we’ve done a lot
to put the spotlight on the concern of health.
(Interviewee #10)

Theme Six: Traffic and Safety Concerns

With the UOG industry comes the necessary increase of
truck traffic to transport the required water, chemicals,
and sand. Not only can the large presence of trucks be a
safety hazard, it can also act as another health hazard to
residents, as is mentioned in the human health section
above.?! Residents expressed concern over the dangers
of the trucks, including the hazardous driving and inat-
tentiveness to pedestrians. They also brought up the
added pollution to the air, and how it can affect air
quality.

One resident explained the industry was to get per-
mission before having the extra trucks brought in for
wastewater removal. Instead, industry implemented a
strategy of using two lines of trucks, instead of one
line of trucks to remove the wastewater. Another
described a near-miss incident for a local three-year-old:

When he was 3 years old. Truck company X about run
over him right there by that old bread bus right there. He
was riding his tricycle. He was on Grandpa’s place. He
had one of the tricycles with the great big tires on it, goes
anywhere. Hell, you could ride your bike anywhere on
Grandpa’s place; it’s Grandpa’s place. Well, he’s riding
around there and here comes Truck company X up the
hill. Twelve trucks—they didn’t slow down or see him.
He bailed off and jumped in between that shed and the
corral and they run over that tricycle. I caught their
pusher at the gate and I chewed his ass pretty bad
about it and not one of them seen the kid or the tricycle.
(Interviewee #4)

Not only was the safety of residents a concern, but the
safety of the drivers was a concern as well. One resident
described an accident,

This was really weird because when it happened all those
trucks, only one went over the cliff, and the guy goes,
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I ran out there to see if the guy was dead. I did not even
think about it; the truck’s gone. And I went out there
and I'm like, “Are you okay?” (Interviewee #2)

Discussion

This study offers insight into residents’ perception of
UOG drilling in a county known for intensive conven-
tional and UOG development with more than eleven
thousand oil and gas wells. This study identified six
themes that community members shared about their
experiences associated with the UOG drilling industry
in their community. Although only fifteen participants
were interviewed, these six themes have also been
reported by others experiencing UOG development in
different parts of the United States, as described
below. While the findings cannot be generalized to rep-
resent other communities or reflect the perspectives of all
Garfield County residents, they suggest important areas
to consider.

These residents felt tension between economic devel-
opment and environmental degradation as have resi-
dents from other communities.”**>* The tension
reflected a threat to a high standard of living.

Residents were cognizant of potential health impacts
on both animals and humans. In a recent thorough sys-
tematic review of health effects associated with UOG
development, Bamber et al.*® identified twenty epidemi-
ological studies. Health outcomes that have received
attention and are described in Bamber et al.’s*® review,
albeit often from only one study, include birth defects
and birth outcomes, cancer, respiratory health, neuro-
logical, and mental health studied. The Energy Policy
Institute at the University of Chicago calculated a net
benefit of $2000 per year for residents in UOG commu-
nities in their economic model; however, as noted, this
net gain would substantially decrease with the establish-
ment of significant health impacts.*’

With the intensification of well pad construction, dril-
ling, hydraulic fracturing, and production nearby, resi-
dents have had to adjust their view of what their
neighborhood looks like. As participants enumerated,
numerous wells situated near homes have disrupted the
pristine views and increased noise and concern about the
hazards with truck traffic and environmental degrada-
tion. All these factors are part of the environmental
quality that residents seek as a good place to live.
Another likely underlying fear is a reduced value of
their homes with nearby active well pads. Overall, the
weight of the published literature suggests that increased
density and proximity to oil and natural gas wells
decreases property values, °°>* although Apergis®
reported a positive effect on housing prices in
Oklahoma. The negative impact on property values

was found to be particularly notable for properties
with groundwater-dependent homes,> that did not
include mineral rights,>® after the initial boom
period,’” and closer to the mountains.>®

Another consistent theme was power imbalance
between the government or industry and residents.
Malin et al. interviewed one hundred landowners who
had negotiated leases for oil and gas wells and found
evidence that supports this theme. They described the
advantage of corporations in the context of “metapower”
that shifts the balance of power toward development and
limits authentic citizen participation.” This sense of pow-
erlessness by residents is further exacerbated for residents
who do not own the mineral rights on their land and
therefore have little legal standing to influence drilling.
Some residents did not realize the import of having min-
eral rights when they purchased their land. This is known
as “split estate” property rights in which mineral and sur-
face property rights are owned by different parties.
Surface owners experience much of the disruption and
environmental impact yet reap few of the direct financial
benefits of UOG development.®® Colorado law recognizes
that the UOG drilling industry may use as much surface
as is considered reasonable for UOG drilling develop-
ment.®! Residents have sought ways to ameliorate the
differential. Although attempts were described to commu-
nicate community concerns with both state and industry
representatives, many residents from this and other stud-
ies shared frustration with communication and lack of
response.’’

As described in one theme, residents have a strong
reliance on science to provide evidence of the safety or
harm from exposure to water contaminated and air pol-
lution by UOG drilling activity. Residents seem to place
trust in science to provide the evidence necessary to
adjust the imbalance. While UOG chemicals have been
associated with neurological and neurodevelopmental
outcomes,®® and epidemiological studies have reported
associations between UOG development and a number
of adverse health outcomes in nearby populations,®
there is an overall lack of safety information for many
chemicals. For example, more than one thousand chem-
icals have been reported to be used in UOG extraction
across the country, but a review of these chemicals
reported that less than 25 percent have reproductive tox-
icity testing data available.®* Other researchers have
reported that most UOG chemicals lack chronic oral
toxicity values for human health assessments.®® In addi-
tion, many chemicals remain proprietary and as such
have no information available on their potential toxicity.

Conclusion

The influence of the UOG industry on the local commu-
nity is undeniable and complex. Residents described the
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desire for both economic viability and environmental
quality for their county. In the communities with high-
density UOG development, such as the community
described here, a power imbalance has arisen with the
industry having a disproportional amount of the power,
and the local residents—especially those without mineral
rights—having significantly less power to influence the
decisions made concerning UOG drilling. This situation
may be changing with a new Colorado law enacted,
Senate Bill 19-181, on 16 April 2019 that directs the
Colorado Oil and Gas Conservation Commission to
“regulate the development and production of the natural
resources of oil and gas in the state of Colorado in a
manner that protects public health, safety, and welfare,
including protection of the environment and wildlife
resources.” Among its most crucial changes is granting
city and county governments the authority to regulate
drilling and other industry operations within their
borders.®¢

Understanding the perceptions of community mem-
bers can aid in improved communication among the var-
ious stakeholders. Examples of community engagement
strategies as a form of “social license” to operate seem to
be increasing.®”-°® Research that describes other sectors
of this community and other UOG drilling communities
will also provide a more comprehensive understanding
of the community’s needs.
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