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Abstract
Data collected from a random sample of individuals in two counties in the Eagle Ford Shale region of
South Texas to examine (a) respondents’ self-reported familiarity with the process of hydraulic fracturing
and (b) the associations between the contributions of information sources to self-reported knowledge
about hydraulic fracturing and self-reported levels of familiarity with the process of hydraulic fracturing.
The results of this study revealed that survey respondents in the Eagle Ford Shale region of Texas are more
familiar with the process of hydraulic fracturing than has been reported in other studies. Moreover, the
findings indicated that self-reported levels of familiarity with the process of hydraulic fracturing were
positively associated with certain sources of information. Among those sources that reached statistical
significance, the strongest contributor to respondents’ self-reported familiarity with hydraulic fracturing
was information from the oil/natural gas industry.
1. Introduction

The industrial process of hydraulic fracturing—frequently
referred to as fracking in the media, public discourse, peer-
reviewed articles, and popular press writings—has been, and
remains, a highly controversial topic in domestic and international
discussions regarding shale energy development. The controver-
sies surrounding hydraulic fracturing have sparked the conduct of
timely and salient research studies in the United States and abroad
by social, behavioral, and environmental scientists interested in
investigating the pros and cons of shale oil and gas development. A
rapidly growing body of domestic and international scientific
literature has contributed to increased understandings of the
multitude of objective and perceived issues associated with shale
development and hydraulic fracturing, including economic issues
(Considine et al., 2010; Kinnaman, 2011; Kelsey et al., 2011; Mason
et al., 2015), public health issues (Colborn et al., 2011; Finkel and
Law, 2011; Osborn et al., 2011; Schmidt, 2011; Shonkoff et al.,
2014), environmental issues (Macey et al., 2014; Qingmin, 2015;
Qingmin and Ashby, 2014; Olmstead et al., 2013; Jeff, 2012), and
sociological issues (Anderson and Theodori, 2009; Crowe et al.,
2015a,b; Davis and Fisk, 2014; Ellis et al., 2016; Hudgins, 2013;
Kreuze et al., 2016; Ladd, 2013; Perry, 2012; Theodori, 2009, 2013;
Weigle, 2011; Willits et al., 2013; Willow and Keefer, 2015).

Largely absent from the social scientific research conducted
thus far are empirical studies directed toward assessing stake-
holders’ knowledge and understanding of shale development and
the process of hydraulic fracturing itself. Of late, a small number of
researchers have begun to measure perceived familiarity—also
referred to “self-reported knowledge” or “perceived knowledge”(-
Ladwig et al., 2012:762)—with shale development in general
(Stedman et al., 2012, 2016; Willits et al., 2013) and hydraulic
fracturing in particular (Boudet et al., 2014; Theodori et al., 2014;
Willits et al., 2016a,b). Less empirical work has examined the
sources of information that individuals use to become educated
about shale development and hydraulic fracturing (Theodori et al.,
2014). Despite these studies, perceived familiarity with shale
development and hydraulic fracturing and the sources that
contribute to self-reported knowledge of these topics remain
underinvestigated (cf. Stedman et al., 2016). Paraphrasing recent
assertions by Stedman et al. (2016), additional research is
warranted to more fully comprehend the sources and processes
by which members of the general public do, in fact, become
informed. Robust research on such issues will result in an
improved understanding of individuals’ attitudes, behaviors, and
behavioral intentions with respect to shale development and
hydraulic fracturing. Moreover, the findings from such work has



Table 1
Contributions made by fifteen sources of information to self-reported knowledge about hydraulic fracturing.

Sources of Information n Contributions to Self-Reported Knowledge of Hydraulic Fracturing

None/Very Little Some/A Great Deal
Percentage

Newspapers 107 35 65
Oil/natural gas industry 106 36 64
Internet websites 104 39 61
Neighbors 104 42 58
Friends in community 106 43 57
Landowner groups/coalitions 106 53 47
Social media 106 60 40
Conservation/environmental groups 106 61 39
Regulatory agencies 104 64 36
Texas A&M AgriLife Extension 105 72 28
University professors 106 74 26
Elected county officials 104 74 26
Gasland and/or Gasland 2 (the films by Josh Fox) 104 77 23
Elected city officials 105 80 20
Religious leaders 107 85 15
the potential to affect energy policy, which has, and continues to
be, influenced by public opinion.

The purpose of this paper is to add to the social scientific
literature on shale development and hydraulic fracturing. Here,
building upon previous research in the Marcellus Shale (Theodori
et al., 2014; Willits et al., 2016a,b), we use data collected from a
random sample of individuals in two counties in the Eagle Ford
Shale region of South Texas to examine (a) respondents’ self-
reported familiarity with the process of hydraulic fracturing and
(b) the associations between the contributions of information
sources to self-reported knowledge about hydraulic fracturing and
self-reported levels of familiarity with the process of hydraulic
fracturing. Before describing the data, measurement, and findings,
previous studies investigating individuals’ familiarity with hy-
draulic fracturing are summarized.

2. Previous studies

Boudet et al. (2014) used data collected from a sample of United
States citizens to explore several issues associated with hydraulic
fracturing. These issues included: ‘top of mind’ associations,
familiarity with hydraulic fracturing, levels of support/opposition
for hydraulic fracturing, and possible factors that may be
predictors of support for hydraulic fracturing. In their study,
Boudet et al. (2014) measured familiarity with hydraulic fracturing
with a single question. The question asked: How much have you
ever heard or read about fracking? Response categories (as
reported in Table 1 in their manuscript, p. 62) included: (1) not
at all, (2) a little, (3) some, and (4) a lot. In the Findings section,
Boudet et al. (2014:63) reported that “13% did not know how much
they had heard; 39% had heard nothing at all; 16% heard ‘a little’;
22% heard ‘some’; and 9% heard ‘a lot.”'1 The results of their
hierarchical multiple regression analysis relating demographics,
geographic location, worldviews, political ideology, media use
frequency, familiarity with fracking, and ‘top of mind’ associations
to support/opposition for hydraulic fracturing revealed that
individuals who were more familiar with hydraulic fracturing
were more likely than their counterparts to oppose hydraulic
fracturing. Furthermore, their results illustrated that women,
individuals holding egalitarian worldviews, individuals who read
newspapers more than once a week, and individuals who associate
hydraulic fracturing with environmental impacts were more likely
1 A discrepancy exists between the response categories listed in Boudet et al.’s
(2014) Table 1 and their Findings section.
than their counterparts to oppose fracking. Concomitantly, they
found that older individuals, those with a bachelor’s degree or
higher, those who are politically conservative, those who watch TV
news more than once a week, and those who associate hydraulic
fracturing with positive economic or energy supply outcomes were
more likely than their counterparts to support the process.

Theodori et al. (2014) used survey data gathered in Pennsylva-
nia’s Marcellus Shale region to investigate individuals’ levels of
familiarity with: (1) the process of hydraulic fracturing; (2) the
management and disposal of frac flowback wastewater; and (3)
frac flowback wastewater treatment technology. In doing so, they
examined the contribution made to self-reported knowledge of
hydraulic fracturing by eight different sources and the amount of
trust in each of the same sources to deliver unbiased, factual
knowledge about the topic. Then, building upon previous research
on the public’s perception of produced water (Theodori et al., 2009,
2011), Theodori et al. (2014) assessed individuals’ level of
agreement that treated wastewater from hydraulic fracturing
operations could safely be used for eight selected purposes.
Theodori et al. (2014) also evaluated the associations between level
of familiarity with frac flowback wastewater treatment technology
and the proposed potential uses of treated wastewater. Differences
in the information reported by survey respondents living in high
well-density counties (20 or more wells per 100 square miles) and
their counterparts living in low well-density counties (fewer than
20 wells per 100 square miles) were examined.

In the Theodori et al. (2014) study, familiarity with the process
of hydraulic fracturing was assessed using a single survey item that
ranged from 1 (extremely unfamiliar) to 7 (extremely familiar).
Findings revealed the overall mean level of familiarity with the
process of hydraulic fracturing was 3.73 (SD = 1.91). Their
descriptive results indicated a more or less symmetrical distribu-
tion – 40% of respondents indicated having some level of
familiarity with the process of hydraulic fracturing (scores 5
through 7 on the 7-point familiarity scale); 43% of respondents
reported being unfamiliar with the process (scores 1 through 3 on
the7-point familiarity scale). Although they did not state a formal
hypothesis, Theodori et al. (2014) assumed there would be a
difference in the level of familiarity between residents in areas
with low and high levels of natural gas drilling activity. Such was
the case. As reflected by the results of an analysis of covariance,
individuals living in the high well-density counties were signifi-
cantly more familiar with the process than their counterparts
living in low well-density counties, net of control factors (high
well-density counties M = 3.90, SD = 1.89; low well-density coun-
ties M = 3.55, SD = 1.92 (p < 0.05)).



2 For detailed information on the characteristics of the sampled respondents
from Karnes County and La Salle County, see Theodori and Uzunian (2015a, 2015b).
With respect to the findings regarding sources of information
about the process of hydraulic fracturing, Theodori et al. (2014)
noted that respondents reported newspapers, the natural gas
industry, conservation/environmental groups, and landowner
groups/coalitions contributed more to their knowledge about
hydraulic fracturing than did regulatory agencies, Cooperative
Extension, university professors, or the film Gasland. Moreover, the
overall pattern of responses differed only slightly when it came to
whether or not individuals trusted those same sources of
information. There, conservation/environmental groups, news-
papers, and landowner groups/coalitions retained their designa-
tion as being in the top four sources of information, but the natural
gas industry was replaced by university professors.

Theodori et al. (2014) also uncovered statistically significant
differences between the respondents from low well-density
counties and those from high well-density counties with respect
to the contributions to self-reported knowledge made by two
sources of information and trust in the same two sources.
Residents living in the high well-density counties were more
likely than those individuals living in the low well-density counties
to report they gained some degree of knowledge about hydraulic
fracturing from the natural gas industry and regulatory agencies,
and that they were more likely than individuals in the low-well
density areas to trust these two sources of information to provide
unbiased, factual knowledge on the hydraulic fracturing process.

Drawing upon the data gathered in Pennsylvania’s Marcellus
Shale region (Theodori et al., 2014), Willits et al. (2016a,b) further
assessed issues associated with individuals’ levels of familiarity
with hydraulic fracturing. Willits et al. (2016a) addressed the
following two research questions: (1) To what extent do residents
report they are familiar with hydraulic fracturing and how does
reported familiarity differ depending upon the individuals’ socio-
demographic characteristics, primary sources of information,
density of well development in their counties, and the mode of
data collection? and (2) How does perceived familiarity with
hydraulic fracturing relate to residents’ support or opposition to
development of the natural gas industry in their area? Familiarity
with hydraulic fracturing was measured with a single Familiarity
Index. The familiarity index was calculated by averaging the values
for individual’s responses on three hydraulic fracturing-related
items. These included: (1) Natural gas development in the
Marcellus Shale relies heavily on the practice of hydraulic
fracturing. On a scale from 1 to 7, where 1 is ‘Extremely Unfamiliar’
and 7 is ‘Extremely Familiar,’ how would you assess your
familiarity with the process of hydraulic fracturing?, (2) The term
‘frac flowback water’ refers to water that returns to the surface
after a gas well is hydraulically fractured. On a scale of 1 to 7, where
1 is ‘Extremely Unfamiliar’ and 7 is ‘Extremely Familiar,’ how
would you assess your familiarity with the management and
disposal of frac flowback water in the Marcellus Shale?, and (3)
Technologies that remove contaminants from frac flowback
wastewaters in natural gas field operations currently exist and
continue to be refined. On a scale of 1–7, where 1 is ‘Extremely
Unfamiliar’ and 7 is ‘Extremely Familiar,’ how would you assess
your familiarity with frac flowback wastewater treatment tech-
nology?

Based upon their data, Willits et al., (2016a) concluded that the
majority of respondents had little or no understanding of hydraulic
fracturing (M = 3.2; SD = 1.7). The results of their stepwise
regression model revealed that information from the natural gas
industry was, by far, the strongest contributor to individuals’
familiarity with hydraulic fracturing. Other statistically significant
contributors to self-reported knowledge of hydraulic fracturing
included information from conservation/environmental groups,
gender, and education. With respect to the latter two variables, the
data indicated that men and those respondents with higher
education were more familiar with hydraulic fracturing than
women and those with less education. Moreover, Willits et al.,
(2016a) analysis illustrated that familiarity with hydraulic
fracturing was related to whether respondents stated an opinion
concerning their opposition to or support of drilling, but it was not
related to what the opinion was. In essence, they found that the
higher the perceived familiarity with hydraulic fracturing, the less
likely individuals were to indicate they ‘neither opposed nor
supported’ natural gas extraction and the more likely they were to
state an opinion. However, among those who stated an opinion, the
degree of perceived familiarity with fracturing was not signifi-
cantly related to whether they opposed or supported drilling.

Lastly, Willits et al. (2016b) used their aforementioned
familiarity index in an examination of possible correlates of
perceived safe uses of hydraulic fracturing wastewater and
individuals’ trust in selected sources of information about
hydraulic fracturing. Their multivariate logistic regression findings
revealed that the familiarity index was positively associated with
the perceived safe reuse of treated wastewater by gas and oil
industry operators and negatively associated with municipal uses
(e.g., watering of golf courses and city parks, etc.). Moreover,
multiple correlation/regression analyses indicated that the famil-
iarity index was positively related to trust in the natural gas
industry and environmental groups.

3. Data collection

Following a modified tailored design method (Dillman et al.,
2014), the data for this study were gathered using mail survey
techniques. First, in February 2015, an informational letter was
mailed to a random sample of 525 residents and absentee
landowners in La Salle County, Texas, and 525 residents/absentee
landowners in Karnes County, Texas. This letter informed sampled
individuals that their household was randomly selected for
participation in an upcoming study about public perceptions of
oil and natural gas development in the Eagle Ford Shale region of
Texas. Three sampled individuals from La Salle County and six
sampled individuals from Karnes County contacted the researchers
and requested not to participate in the study. These nine sampled
individuals were not replaced. Hence, the final sample size was
reduced to 1041.

In March 2015, a survey questionnaire was mailed to the
sampled individuals. To obtain a representative sample of
individuals within residences, a response from the adult who
most recently had his/her birthday was requested in the cover
letter. The survey questionnaire, organized as a self-completion
booklet, contained 39 questions and required approximately
50 min to complete. After the initial survey mailing and two
follow-up mailings during April and May of 2015, a total of 115
questionnaires were returned (44 from La Salle County; 71 from
Karnes County).2

4. Measurement

4.1. Self-reported familiarity with the process of hydraulic fracturing

Familiarity with the process of hydraulic fracturing was
assessed with a single survey item that ranged from 1 (extremely
unfamiliar) to 7 (extremely familiar).



Table 2
Zero-order and partial correlations between contributions of sources of information about hydraulic fracturing and self-reported levels of familiarity with the process of
hydraulic fracturinga.

Sources of Informationb n Self-Reported Familiarity with Hydraulic Fracturing

Zero-order Partial correlation

Newspapers 90 0.12 0.14
Internet websites 87 0.26* 0.23*

Gasland and/or Gasland 2 (the films by Josh Fox) 88 0.06 0.10
Texas A&M AgriLife Extension 87 0.11 0.09
Oil/natural gas industry 91 0.41*** 0.41***

Regulatory agencies 87 0.33** 0.35**

Conservation/environmental groups 89 0.22* 0.31**

Social media 89 �0.10 �0.10
University professors 88 0.13 0.16
Landowner groups/coalitions 89 0.09 0.02
Neighbors 88 0.14 0.12
Friends in community 91 0.16 0.05
Elected county officials 89 �0.07 �0.12
Elected city officials 90 �0.04 �0.05
Religious leaders 91 �0.10 �0.14

a Partial correlations were computed controlling for mineral rights ownership and personal/familial ties to the oil and natural gas industry.
b Sources of information are listed as they appeared in the questionnaire.
* Significant at the 0.05 level.
** Significant at the 0.01 level.
*** Significant at the 0.001 level.
4.2. Contributions of selected information sources to self-reported
knowledge about the process of hydraulic fracturing

Building upon previous work (Theodori et al., 2014), respond-
ents were asked to indicate the degree to which each of 15 sources
contributed to what they knew about the process of hydraulic
fracturing. The 15 sources included: (1) newspapers; (2) internet
websites; (3) Gasland or Gasland 2 (the films by Josh Fox); (4) Texas
A&M AgriLife Extension; (5) oil/natural gas industry; (6) regulatory
agencies; (7) conservation/environmental groups; (8) social
media; (9) university professors; (10) landowner groups/coali-
tions; (11) neighbors; (12) friends in community; (13) elected
county officials; (14) elected city officials; and (15) religious
leaders. Responses were coded as 0 = none/very little and 1 = some/
a great deal.

5. Analyses

5.1. Descriptive analyses

5.1.1. Self-reported familiarity with the process of hydraulic fracturing
In total, 7.7 percent of respondents reported being extremely

unfamiliar with the process of hydraulic fracturing, and an
additional 16.4 percent rated their familiarity at 2 or 3 on the
seven-point response scale. Conversely, roughly one of every ten
respondents (10.6%) indicated they were extremely familiar with
the hydraulic fracturing process and about half (50%) indicated
they had some familiarity (scores 5 and 6 on the response scale).
The mean level of familiarity with the process of hydraulic
fracturing was 4.65 (SD = 1.67).

5.1.2. Descriptive results: contributions of selected information sources
to self-reported knowledge about the process of hydraulic fracturing

The 15 sources that may or may not have contributed to what
respondents knew about hydraulic fracturing were ranked in
descending order by the percentage contributing “some/a great
deal” to self-reported knowledge (see Table 1). Newspapers were
the sources of information that contributed most to respondents’
knowledge of the hydraulic fracturing process, followed closely by
the oil/natural gas industry and internet websites. The movies
Gasland and/or Gasland 2, elected city officials, and religious leader
were the sources of information that contributed least to
respondents’ knowledge of hydraulic fracturing.

5.2. Bivariate and multivariate analyses

The associations between the contributions of information
sources to self-reported knowledge about hydraulic fracturing and
self-reported levels of familiarity with the process of hydraulic
fracturing were assessed using bivariate and multivariate correla-
tion/regression. As noted in Table 2, four bivariate associations
were positive and statistically significant. Respondents who
reported that internet websites, the oil/natural gas industry,
regulatory agencies, and conservation/environmental groups
contributed some or a great deal to their self-reported knowledge
about the process of hydraulic fracturing were more likely to
indicate greater levels of familiarity with hydraulic fracturing.
Respondents who reported that these same sources contributed
none or very little to their knowledge indicated lesser familiarity
with hydraulic fracturing.

5.2.1. Controlling for spuriousness
Tests for spuriousness using partial correlations were also

conducted. As in previous research (Theodori, 2012, 2013), mineral
rights ownership and personal/familial ties to the oil/natural gas
industry were included as control factors. Mineral rights owner-
ship (0 = does not own; 1 = owns) and personal/familial ties to the
oil/natural gas industry (0 = respondent and/or family members
not employed either part-time or full-time in an occupation
related to the oil/natural gas industry; 1 = respondent and/or
family members employed wither part-time or full-time in an
occupation related to the oil/natural gas industry) were both
dummy coded. In addition, self-reported levels of trust in each of
the 15 information sources to deliver unbiased, factual information
on hydraulic fracturing were included as control variables.
Respondents were asked to indicate the amount of trust in each
of the 15 information sources to deliver unbiased, factual
information on hydraulic fracturing. Response were coded as
0 = no trust/very little trust and 1 = some trust/a great deal of trust.
Table 3 provides descriptive statistics for the control variables used
in the analyses.



Table 3
Descriptive Statistics of the Control Variables.

Mineral Rights Ownership n Does Not Own Owns
Percentage

108 23 77

Personal/Familial Ties to
the Oil/Natural Gas
Industry

n Respondent and/or Family Members Not Employed Either Part-
time or Full Time in an Occupation Related to the Oil/Gas Industry

Respondent and/or Family Members Employed Either Part-time
or Full Time in an Occupation Related to the Oil/Gas Industry

Percentage

102 34 66

Sources of Informationa n Trust to Deliver Unbiased, Factual Knowledge on Hydraulic Fracturing

None/Very Little Some/A Great Deal
Percentage

Texas A&M AgriLife Extension 103 29 71
Internet websites 102 35 65
Friends in community 104 37 63
Newspapers 106 38 62
Oil/natural gas industry 107 43 57
Landowner groups/coalitions 104 44 56
Neighbors 105 45 55
Regulatory agencies 105 48 52
University professors 103 54 46
Conservation/environmental groups 104 62 38
Gasland and/or Gasland 2 (the films by Josh Fox) 103 66 34
Elected county officials 105 71 29
Religious leaders 106 72 28
Social media 104 73 27
Elected city officials 106 76 24

a Ranked in descending order by the percentage of “some/a great deal” of trust.

3 As noted by Tunstall et al. (2014), the 15 core counties of the Eagle Ford Shale
include: Atascosa, Bee, DeWitt, Dimmit, Frio, Gonzales, Karnes, La Salle, Lavaca, Love
Oak, Maverick, McMullen, Webb, Wilson, and Zavala. The six neighboring counties
include: Bexar, Jim Wells, Nueces, San Patricio, Uvalde, and Victoria.
As noted in Table 2, the results indicated that holding constant
the effects of mineral rights ownership, personal/familial ties to
the oil/natural gas industry, and trust in the corresponding
information source to deliver unbiased, factual information on
hydraulic fracturing had very little effect on the size or direction of
the bivariate correlation coefficients. Each of the control factors
consistently failed to reach statistical significance.

6. Concluding comments

In short, the purpose of this paper was to add to the expanding
social scientific literature on shale development and hydraulic
fracturing. Two primary conclusions can be drawn from this effort.
First, it appears that survey respondents in the Eagle Ford Shale
region of Texas perceive themselves to be slightly more familiar
with the process of hydraulic fracturing than those respondents in
the Marcellus Shale region of Pennsylvania (cf. Theodori et al.,
2014). Whereas 40% of respondents in the Marcellus Shale study
indicated having some level of familiarity with hydraulic fracturing
(scores of 5 through 7 on the 7-point familiarity scale), roughly 61%
of respondents in the present study reported some level of
familiarity with the process (scores of 5 through 7 on the7-point
familiarity scale). Second, the results of this study indicate that
self-reported levels of familiarity with the process of hydraulic
fracturing are positively associated with certain sources of
information. Like the findings reported by Willits et al. (2016a),
the strongest contributor to respondents’ self-reported familiarity
with hydraulic fracturing was information from the oil/natural gas
industry. Regulatory agencies, conservation/environmental
groups, and internet websites were also significant contributors
to respondents’ familiarity of hydraulic fracturing, but the strength
of these relationships was somewhat weaker.

Increased understanding of the public’s self-reported familiari-
ty/knowledge of hydraulic fracturing and the sources of informa-
tion that may contribute to such familiarity/knowledge should
prove beneficial to representatives of the energy industry,
community leaders, governmental and regulatory agency person-
nel, non-governmental and environmental organization represen-
tatives, and other stakeholders. Such information may shed
important insights into the contemporary anti-drilling/anti-frack-
ing and pro-drilling/pro-fracking campaigns. These insights may
also improve the efficacy of stakeholders’ messaging. By directing
dissemination efforts towards certain information sources, interest
groups can more confidently provide the nuances needed for a
thoughtful and evidence-based discourse of this controversial
process. Considering the findings presented here, though, future
empirical and theoretical research is warranted to provide a more
comprehensive understanding of self-reported familiarity/knowl-
edge with the process of hydraulic fracturing and the associations
between the contributions of information sources to such self-
reported familiarity/knowledge. Such studies might include other
familiarity/knowledge measures and additional sources of infor-
mation.

Lastly, despite the statistical significance of our findings, at least
two limitations of these data must be considered. First, the survey
was only conducted in two of the 15 core counties that comprise
the Eagle Ford Shale region. Recognizing county-level variations in
the intensity of the energy industry’s upstream activities, we
propose that future studies be designed and implemented to
collect data from additional core Eagle Ford Shale counties, as well
as from the non-core, neighboring counties.3 A second limitation of
this study dealt with the low response rate. Although less than
ideal, declining response rates are becoming increasingly com-
monplace in survey research (Baruch and Holtom 2008; Connelly
et al., 2003; Curtin et al., 2005). Recent studies have challenged the
presumption that lower response rates imply increased



nonresponse bias, suggesting that results from studies with lower
rates of response may differ little—if at all—from those with higher
rates of participation (Curtin et al., 2005; Groves, 2006; Keeter
et al., 2000; Gary, 2003).4 Comparisons of selected sociodemo-
graphic characteristics between the sample and Census data
indicated that the survey respondents were older and more
educated than the general populations within the two counties.
The sample data set also included slightly higher percentages of
non-whites and males than were reflected in the Census data. Due
to these limiting factors, caution should be taken when generaliz-
ing the findings of this study to the larger population of the Eagle
Ford Shale region and beyond.
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