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Abstract
The process of natural gas recovery by horizonthing) and hydraulic fracturing,
known as fracking, is a major scientific advancemeonventional energy development.
Attention has largely been focused on its econ@di@antages and potential negative
environmental repercussions, while less consideragjiven to its social dimensions. The
purpose of this study was to explore the sociakeqnences of fracking for communities
in the Appalachian Basin’s Marcellus shale. Redegtestions focused on the role of
stakeholders and the resource needs of localitiseaping public policy. This study was
guided by the tenets of the Boomtown theory aloitf ey issues in fracking research
such as environmental impacts, water resourcesicdwumalth and safety, economics, and
ethical concerns. An embedded case study reseasipdwas employed, using a
purposive sample of 8 economic and policy subjeatten experts from the 3 most
prolific drilling counties in Pennsylvania. Data mwecollected by semi-structured
interviews and were analyzed using open and ardihg with cross-case comparison.
Results suggested that positive economic sociaemrences of fracking involved
sustainability in providing generational and emphant stability. Negative
consequences, such as traffic, damaged infrasteyand housing shortages, were
temporary and manageable. Logistical and demograpfarmation were valuable
resources for community leadership, and stakehslidsored autonomy in decision
making. The implications for social change incliferming policy makers how to
prepare the local workforce to be adaptable, astablfficient infrastructure to support

change, and educate communities to leverage oppiyrin advance of new industry.
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Chapter 1: Introduction to the Study
Introduction

The Marcellus shale underlies eight states from Newvk to Virginia. As
horizontal drilling and hydraulic fracturing teclynies used in Texas’ Barnett shale are
successfully attempted in the Appalachian Basiopowentional energy development is
becoming more common (Theodori, 2009). These nelnieal developments have
facilitated economically viable recovery of natugak from deep, low-permeability
shales like the Marcellus (Weber, 2012). Cleanna&gas from unconventional shale
formations is expected to account for almost 50%.&. domestic onshore production
by 2035 (U.S. Energy Information Administration 129).

Public discourse has focused on the economic adgestof unconventional
energy development, increased energy independandegerceived negative
environmental repercussions. The involved statdgslam Environmental Protection
Agency (EPA) are in varying phases of regulatoryettgpment and fact-finding, while
localities remain largely without adequate scientiind public policy direction. As a
result, incompatible land uses (Blohm, Peichel,t8n& Kougentakis, 2012), additional
demands on public safety and infrastructure (Brasial., 2011), inequality among
residents, and consistent perceptions of envirotehéireats appear to conflict with the
potential for economic growth (Jacquet, 2012). &b#ity of localities and states to
move beyond perception, toward decision-making dbaseexperience and fact, is the
impetus driving this study. This research is ineshtb advance understanding of how

horizontal drilling and hydraulic fracturing hagexdted Marcellus shale communities,
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including how stakeholders and resources influelemsion-making and public policy
development.

Natural gas recovery from low-permeability shalerfations has been made
economically and technically feasible by the usbhafzontal drilling and hydraulic
fracturing. Horizontal drilling involves advancimgvertical borehole, and then trending
horizontally through a given geological formatidwydraulic fracturing forces water and
chemicals into the borehole using extreme pregsuegpose more of the formation to
the borehole, thus facilitating larger recoverythalugh these techniques have been
employed in Texas’ Barnett shale for more than déry, they are only just beginning to

be widely employed in the Appalachian basin’s MHnseshale.
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Figure 1. Vertical and Horizontal Extent of Appalachian BeShales (Milici & Sweeny,
2006).



As this new phenomenon has become more commouanttextain short and
long-term implications have raised social concam®ng the general public and
regulators alike. Because the phenomenon is sam#wve Marcellus shale, very little is
known about the associated social consequencesadinglhow they may be
characterized, how they alter communities, and policy-makers can most successfully
manage the effects. Social science research isteddmecause it can illuminate issues
and solutions for those potentially affected in bdius shale states and localities.
Researchers suggested that how stakeholders Haweniced public policy development
and the resources needs of localities in decisiakimg are central to a better
understanding the phenomenon.

The phenomenon has multidisciplinary outcomes whpdn environmental,
water resources, political, economic, ethical, pushfety, human health, regulatory, and
organizational dimensions, among others. Thesdhayes, in particular, should
comprise the conceptual framework for this studgues and developments within each
thematic category have the capacity to influenagasperceptions and impact quality of
life for communities. A sociological study of mulisciplinary consequences can provide
a better understanding of this phenomenon to effesitive social change. The resulting
positive social change across disciplinary bouregacan inform public policy and
illuminate additional research needs; it can alsggest relationships among the concept
areas, and be used comparatively in other geograpbas where the phenomenon may

exist.
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Armed with a better understanding of the socialseguences, stakeholder role
and resource needs associated with unconventiorade development, other
communities may be able to use that knowledge tdmae and safeguard resources,
prioritize social issues, and shepherd public golicis reasonable to expect that
negative social consequences can be mitigatedy@sitive outcomes can be leveraged
much earlier in the phenomenon’s evolutionary psecBecause these consequences are
likely to include environmental resources and pubkalth and safety, the repercussions
can be dire if not adequately managed. The sob&i@e implications of this study could
save lives, better ensure natural resources anereparably damaged, and protect the
quality of life in Marcellus shale and other comrmtias.

Chapter 1 is a summary of the background and parpbthis study, including
the research questions, nature of the study, conaeipamework, definitions, research
method and design, assumptions, scope, delimita#taod limitations, and significance of
the research within its epistemological context.

Background of the Study

Researchers of unconventional energy developmegested that both positive
and negative social consequences have been expatianthe local level. The role
stakeholders assume in the development and influehpublic policy is central to a
fundamental understanding of the phenomenon (Ande$sTheodori, 2009; Jacquet,
2012; McKenzie et al., 2012; Theodori, 2012; Theo&olackson-Smith, 2010;
Wynveen, 2011). Since 2011, Marcellus shale liteeahas been largely segregated

along disciplinary lines, including geologic, legatonomic, ethics, water resources,
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public health and safety, land use and planningrenmental, and alternative energy
constructs. Very limited multidisciplinary socialience research has been conducted in
the Marcellus shale because the phenomenon igeciyntly becoming widespread.

However, relevant social science research has cregoing in Texas’ Barnett
shale since 2008. Within the larger theoreticahieaork of boomtown theory, recent
Barnett shale researchers suggested several certhaptan reasonably be used to create
a contemporary conceptual framework for socialrsmeresearch in the Marcellus shale
(Anderson & Theodori, 2009; Theodori & Jackson-®m#010; Wynveen, 2011). The
extent to which the Barnett shale research findmgy directly translate to the Marcellus
shale is unclear; it is possible that the differgelogic, geographic, cultural, natural
resource extraction experiences, and temporal cteaistics create social consequences
that are decidedly different. As the phenomenondeg®me more commonplace in the
Appalachian basin, social consequences have bedumrecognized at the local level.

Weigle (2010) examined the social perceptions afirooinity resiliency and
adaptation, noting various factors influencing abdisruption; Liu et al (2012)
supplemented social disruption with findings sugiggscohesion within the community
as a result of social disorganization. Wynveen {30dentified social consequence
subthemes of justice and equality, quality of Ifemmunity identity, health and safety,
traffic and road conditions, citizen and stakeholdeolvement and power and politics in
Barnett shale communities. The gap in the liteetaddressed is an exploration of the
stakeholder role and an identification and assessofeesources need to manage social

consequences. This will lead to a deeper undernstgid the experience of local



6
decision-makers, lending breadth to the phenomemsucial consequences, generally,
and incorporating the experience with stakeholdadsresources components toward a
cohesive exploration of context built upon therhtere.

Problem Statement

The research problem in this study was focusechorased unconventional
energy development in the Marcellus shale, whearlen@logical advances in horizontal
drilling and hydraulic fracturing have outpaced lpipolicy. The economic and financial
advantages to be gained through widespread enekggtfapbment are opposed by
growing public concern over social issues suchn@g@imental resources protection,
land use planning, public health and safety, ahit&k principles of distributive justice,
among others (Anderson & Theodori, 2009; Robin20i.2).

Marcellus shale research to date reflects theseecns. Economic aspects were
explored by Kinnaman (2011) and Weber (2011), ahideboth researchers
acknowledged positive economic impacts from thenphgenon, how these benefits are
distributed and estimated appear to remain largeyypnd the scope of existing economic
models. Robinson (2012) found that economic ecodgiconomic theory should also
take into consideration democratic principles amstanability, and that social
perceptions and consequence management shouldeassume role in public policy.

The relationship between water resources, energlylaad use in the Marcellus
shale was also studied by Scott et al. (2011),IBazet al. (2011), and Rahm & Riha,
(2011). Their research discovered a disjointedleggry and public policy framework,

despite a demonstrable nexus among systems. Aasiladk of consistency between



public health and its role in policy-making wasetby McKenzie et al. (2011), and
Goldstein et al. (2012). Whereas public healthdraerged as a central concern for
Marcellus shale localities, public health professis were not represented on advisory
boards and commissions exploring this issue. Sitpjl&inkle and Law (2011) suggested
that adverse public health consequences are ltkehulative, and thus unlikely to
become evident for decades after chronic exposueesxperienced.

Background of the Problem

Brasier et al. (2011), Liu et al. (2012), Weigl@1P), and Jacquet (2012) took a
broader, multidisciplinary method in their Marcallshale research. This social science
research incorporated concepts of community resjiecboomtown effects, social
cohesion, population and location characteristiesiiral resource recovery experience,
and how these factors have influenced social p&oepof unconventional energy
development. This research provided the most rdoentdation for expanded study of
social consequences in the Marcellus shale byiigerg some potentially meaningful
contributors to social attitudes.

These researchers demonstrated the multifacetdlérmipes associated with
unconventional energy development in the Marcedhede, and highlighted the
importance of additional research across discipliB&cause | focused on the social
consequences, stakeholder influences, and respeects, | addressed a gap in the
literature and also informed ethical, legal, ecompmnvironmental, planning, and water
resources management aspects of the phenomenonthead& ger public policy

umbrella.
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This research builds upon the aforementioned Miaisshale research, but as a
case study, also has the potential to contributkedarger epistemology on the
phenomenon regardless of geographic location. &ke study method was specifically
intended to explore the relevance of context esates to the larger phenomenon. The
Barnett shale social science research complet&thbgdori (2009), Anderson and
Theodori (2008, 2009), Theodori and Jackson-Sn2i#i.Q), and Wynveen (2011) were
used to create the conceptual framework for thudystthe findings from this research
may also be compared to their findings toward aencomprehensive understanding of
the social consequences in the Marcellus shaleinaoither shale plays.

| addressed a meaningful gap in the current Marsedhale literature. The gap is
described as the social consequences of horizonilalg and hydraulic fracturing in the
Marcellus shale, including the stakeholder role wrsburces needs of localities in
decision-making and public policy development. §beial consequences, stakeholder
roles, and resource needs that influence the comtyrsiaxperience with the
phenomenon may be significant for other commundealing with unconventional
energy development in the Marcellus shale. Thesgunities can mitigate negative
consequences and leverage positive benefits ifuhdgrstand the successes and
shortcomings more practiced local decision-makeaxelalready experienced.

Purpose of the Study

The purpose of this embedded case study was torexgile social consequences

of horizontal drilling and hydraulic fracturing the Marcellus shale, including the role

stakeholders have assumed in influencing publicpaind the resources needs of
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localities for decision-making. This understandaighe local context and experience is
intended to assist other decision-makers as thegypdg with the challenges of mitigating
adverse social consequences and leveraging faeooabdomes in their own
communities. Augmenting previous case studieserlitarature, | also uniquely
examined both the stakeholder role and resourasgsn@uman, material, informational)
that are integral parts of decision-making procegggsuant to the phenomenon.

The “goodness of fit” of the case study method i existing literature has
informed this research design for consistency amdparative purposes (Anderson &
Theodori, 2009; Brasier et al., 2011; EPA, 2011 &f al., 2012; Jacquet, 2012;
Theodori, 2012; Theodori & Jackson-Smith, 2010; Waem, 2011). According to Yin
(2013), the case study method is an empirical ntetfianquiry, with a scope intended to
investigate a phenomenon in its unique contexttecdnal conditions are important in
creating new understanding (p. 16). Because theexband the phenomenon are not
easily distinguished from each other, the featofescase study should include: multiple
variables, multiple sources of evidence, and tudetgon of data to “guide data and
analysis” (p. 17).

The research purpose was exploratory as | sougééper understanding of the
phenomenon in its natural setting—the case thuarbedorizontal drilling and hydraulic
fracturing in the Marcellus shale; it also soughéxplore processes and relationships
which are unclear (context, stakeholders, resouites 2003). The case was comprised

of embedded subunits categorically connected hy $pecific characteristics and
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experience with the phenomenon at the center afetbearch (three localities within the
Marcellus shale).

The research design created the basis for broadestigation in order to
ascertain possible cause and effect of contextandepts toward a deeper
understanding of the phenomenon. The researchigunesought the how and what
dimensions of the phenomenon, supporting the eafmoy nature of the case study
method (Yin, 2003). A holistic case study with emidded units was selected to analyze
data within, between, and across the subunits ¢sefplly-selected individual localities)
for a richer understanding of the phenomenon thiaugss-case synthesis. In addition,
according to Stake (1995), the study was instruaies it was intended to obtain an
improved understanding of the larger phenomenorizbiatal drilling and hydraulic
fracturing in the Marcellus shale), and collectingofar as it was intended to aggregate
evidence to discern similarities and differencesagnithe embedded subunits and with
similar cases in the literature. The experiencesuanque contexts of the three localities
were explored individually (embedded) and collesliy(as a case) so | was able to
validate which factors of community, context, angerience emerged as significant
within, between, and across embedded subunits &hahvihe larger context of the
conceptual framework derived from the literatureallghgs, 2002).

A conceptual framework was developed from the ¢atahe case study research
in Texas’ Barnett shale (boomtown theory) compldted heodori (2008, 2009),
Anderson and Theodori (2009), Theodori and Jacl&maith (2010), and Wynveen

(2011), and the Marcellus shale case study on lsommsequences and their influences in
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Pennsylvania and New York by Brasier et al. (20The concepts comprising the
framework included: environmental impacts, wataortgces concerns, political,
economic, and ethical issues, public safety effdatsnan health worries, stakeholder
role(s), regulatory constructs, and decision-makespurces and tools for localities.
Environmental impacts refer to the concerns comtresihave with degradation of
environmental resources resulting from drilling daydraulic fracturing (groundwater
and surface water contamination, reduced air gudlit et al., 2012; Theodori &
Jackson-Smith, 2010). Water resources concerngdaakesource conservation and
sustainability (Bazilian et al., 2011; EPA, 201BH & Riha, 2011; Scott et al., 2011,
Weigle, 2010). Political influences are those feroeented by democratic principles,
including justice, equality, community, and ethidatision-making (Hughes, 2012;
Robinson, 2012). Economic issues have been defis@acreased employment, salary
incomes, tax revenue, and social benefits assdcoirgth improved public services and
local investment (Kinnaman, 2011; Weber, 2011). daorhealth worries are
characterized as both acute exposures and cuneikdiverse human health effects
(Finkle & Law, 2011; McKenzie et al., 2011). Dispta regulatory constructs are public
policy areas which may influence the phenomenselfjtor impact social consequences
(e.g. land use planning; EPA, 2011). Stakeholdeiside any group which has
experienced some degree of disruption from the inemon (Weigle, 2010). Decision-
making resources and tools will comprise publidgpoinstruments, physical and human
resources, and meaningful data needs that thatiodakms crucial to managing social

consequences.



12
Resear ch Questions
1. What are the social consequences associatedharittontal drilling and
hydraulic fracturing in the Marcellus shale?
2. How have stakeholders influenced public polieyelopment?
3. What resources are needed by localities forsa@timaking?
Theoretical and Conceptual Frameworks

A contemporary theoretical framework has not be&tely accepted for
understanding the 2kcentury social consequences associated with teisgmenon:;
however, boomtown theory has been informed in thetmecent social science literature
(Brasier et al., 2011; Wynveen, 2011). Boomtowrotlidnas been applied to extraction
of natural resources from the 1970s, when commasiti the western United States
experienced rapid industrialization as a resulht#nse development associated with
resource extraction (Brasier et al., 2011). Theotly suggests that communities
experience mixed social consequences with resoesdesction longitudinally as the
phenomenon evolves (Brasier et al., 2011). Witletioommunities undergo various
phases and attitudes of social disruption—enthosiascertainty, panic, and
adaptation—that shape their perceptions of negatinkepositive social consequences.
Whereas a central boomtown characteristic is rapgllation growth, recent studies
have suggested that a more contemporary theorapgdication of boomtown should
necessarily take into account modern social conmuex\Wynveen, 2011).

Within the boomtown theoretical construct, | usembaceptual framework that

considers a multifaceted, contemporary social &aitesearchers social science research
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in Texas’ Barnet shale suggested that relationsimpeng the following concepts:
environmental perception variables (Liu et al., 20Iheodori & Jackson-Smith, 2010),
water resources (Bazilian et al., 2011; EPA, 2(Rdhm & Riha, 2011; Scott et al., 2011;
Weigle, 2010), political and ethical issues (Hugl#sl2; Robinson, 2012), economics
(Kinnaman, 2011; Weber, 2011), public health arfdtgaoncerns (Finkle & Law, 2011;
Liu et al., 2012; McKenzie et al., 2011), and redgoity constructs (Anderson and
Theodori, 2009; Blohm et al., 2012; EPA, 2011; RaB611,; Scott et al., 2011,
Theodori, 2008 and 2009; Weigle, 2010). Questidimiastakeholder roles and decision-
making resources for localities are included i 8tudy so that a strategic approach to
managing resources and working with stakeholdeghifie accomplished in future
research; Theodori (2009), Anderson and Theod00%®, Theodori and Jackson-Smith
(2010), and Wynveen (2011) recognized the imporialetstakeholders assumed in
Barnett shale localities. Water resources resdaydbPA, 2011, Rahm and Riha (2011),
Scott et al. (2011) and Bazilian et al. (2011) alsggested that both human and
information resources are crucial to effectivelymaging the nexus among systems. Each
of the concepts in the framework related to thenph#enon, as each has been suggested
in previous literature as influencing public perttep. Inclusion of both the stakeholder
and resources concepts are uniquely included snsthidy’s conceptual framework
toward assisting other localities manage sociateguences.
Nature of the Study
The social constructivist worldview assumes thahaos construct their own

meaning of the world through individual, subjectimgerpretation; the context of the
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participants is therefore very important (Cressy&009). This meaning is a social
process which occurs in a community setting (Credis®009, p. 8-9). A qualitative
method is well-suited for the social constructivigtridview because it is exploratory,
inductive, and interpretive. The qualitative methusgés an emergent design, open-ended
guestions, observation, supporting data, and teate analysis to interpret patterns and
themes within and among the data (Cresswell, 2@@9gracteristics of qualitative
inquiry include: collecting data from participamtstheir natural setting to establish
context, the researcher as the data collectioruimsnt, use of multiple data forms and
sources, interpretation of participant meaning, amall accounting of the complex issue
being studied (Cresswell, 2009).

The exploratory nature of the design facilitatedearergence of themes, patterns,
variables, contexts, and issues significant to@xpd and understanding the
phenomenon (Cresswell, 2009). The data analystsepsathus became an iterative,
inductive procedure to develop a comprehensivefistieaning-making categories,
patterns, and themes reflective of participant'saniregs and relevant contextual
conditions (Cresswell, 2009). Within the qualitatapproach, an embedded case study
method was selected for this research becausebitaerd the complexities associated
with multiple variables, contexts, experiences, s@itings to elucidate similarities and
differences with a given phenomenon (Yin, 2003)e Thit of analysis is Marcellus shale
localities (the case), with three individual lotials as embedded subunits; this design
facilitated analysis within, between, and acrodsusits while also promoted a deeper

understanding of the larger phenomenon (horizatrthing and hydraulic fracturing;
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Baxter & Jack, 2008). This perspective/worldvievwséad orientation is made among
purposefully-selected communities who share a comexperience with the
phenomenon (Patton, 2002).

Neither existing theory nor valid quantitative rassh variables appeared
sufficient for these research questions becausphteeomenon is, as yet, unformed
(Cresswell, 2009). A review of the literature pred justification for the study,
supported the selection of the qualitative apprptdehembedded case study method, and
was a reliable source of data for constructingcthreceptual framework (Maxwell, 2005).
Key study concepts derived from the literatureudeld: environmental impact, water
resources concerns, political, economic, and dtigsaes, public safety effects, human
health worries, stakeholder(s) roles, regulatomstacts, and decision-making resources
and tools. The literature suggested that all afeHfactors have some influence on
perception of positive and negative social consece® for localities.

For this study, the case (unit of analysis) inctitteee embedded subunit
counties in Pennsylvania—Bradford County, Susqueaa&ounty, and Washington
County. In accordance with case study method, tloesdities were purposefully
selected and represented critical case samplingc&icase sampling is used to “permit
logical generalization and maximum applicationrdbrmation to other cases” (Patton,
2022, p. 243). In addition to critical case samgplisnowball sampling was used to
identify key informants with essential informatiabhout the phenomenon. These three
counties were chosen for several reasons: commenxjtgrience with the phenomenon,

widespread energy development, lack of promulgstat® regulations when drilling
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began, and consistency with the EPA’s 2011 stutigs& same three counties have been
selected by the U.S. EPA (2011) after a nationalcsefor their representativeness,
transferability of results from common, known imggaa@emographic similarities, and
because of the water resources component. EPA’slssymationale suggested an
increased ability to regionalize and nationalizmals) finding from using these three
counties as study participants.

The purposeful sampling strategy was used to cdridycinformant interviews
with local government officials, county managersiooissioners, economic development
directors, and planning commission members whostegsional duties are directly
related to decision-making about this phenomendheir respective communities.
These participants had the principle responsibititydealing with the local challenges of
the phenomenon, including crucial decision-makegponsibility, interaction with
energy companies, interface with community stakedérsl, and reliance on resources
(informational, data, human, equipment) to devedablic policy and make decisions on
behalf of their communities.

Semi structured interview data was supplementeablsgrvation of community
infrastructure improvement/degradation to apprdglyaallow for further analysis of
impacts to the community. Local publications wdss avaluated for articles pursuant to
the phenomenon and used to further contextualidecipant responses.

Data were managed using the aid of a computer aoftpackage. Data analysis
occurred concurrently with data collection and@ssrcase synthesis of data was

employed. Coding was a phased approach beginnitigopen coding, followed by axial
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coding, culminating with selective coding (Cresdw2007). A priori categories
comprised of the conceptual framework was initigilgployed, but through open coding,
emergent themes developed. Axial coding was usegstacausal relationships,
intervening conditions, and similarities among dipen coding categories to identify
patterns in the data. Selective coding was usednaect the first two sets of coding in
support of an explanatory coding paradigm/modebs€icase synthesis across embedded
subunits extended the study to a higher leveljrigsliidentified in the patterned data
were synthesized to extract a better understarafititge broader unit of analysis,
Marcellus shale localities (Yin, 2013). Consistpatterns among the data related to
significant issues and emergent factors associsitthdnitigating negative social
consequences and leveraging positive outcomesiassbavith the phenomenon.

Definitions

Key technical concepts in this study related toamventional energy
development in low-permeability shale formationd #me phenomenon of horizontal
drilling and hydraulic fracturing. For the purpos#ghis research, the following
definitions applied to the technical concepts:

Unconventional energy development: Unconventional natural gas resources refer
to the reserves of natural gas “in coalbeds, shalé tight sands” (McKenzie et al., 2012,
p. 79). For the purposes of this study, unconveatienergy development will be more
narrowly applied to the low-permeability shale fation of the Marcellus shale where

natural gas resources are extracted using horizamilang and hydraulic fracturing.
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Permeability: The ability of a material to move through a medilimthe case of
low-permeability shale formations, natural gas nmeggat through the shale is naturally
constricted, requiring artificial means to incre#ése ability for gas extraction (Lee et al.,
2011). By using horizontal drilling and hydraulr@éturing, the inherent permeability of
a formation can be markedly increased, allowingefmnomically efficient resource
recovery.

Horizontal drilling: Advancing a vertical well down to a discrete dejtingling
the drill bit until it becomes horizontal withindlshale, and continuing to advance along
the horizontal plane. This drilling technique exg®snore of the shale to the drilling
process, connecting various fractures, joints,rance surface area in the formation with
the well bore (Weigle, 2010).

Hydraulic fracturing: Injection of pressurized water, chemicals, and paops
(e.g. sand) into the borehole forcing open fraduj@nts, and bedding planes in the
shale to allow natural gas to flow more freely {&h 2011).

Social consequences: The result an activity may have on the social fabfithe
community and the quality of life of individuals iderson & Theodori, 2010).

Stakeholder: All individuals or groups with a “legitimate in&st” in an activity in
order that they may “obtain benefits and that thereo priority of one set of interests
and benefits over another” (Filipovic, Podrug, &<€o, 2010, p. 1229).

Resources. Human resources, systems, equipment, and dataiafmn related to
the phenomenon that a locality believes are impbttaconsequence management and

decision-making.
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Assumptions
The ontological and axiological assumptions in gtigly included
acknowledgment that each respondent experienaamgprised of a subjective personal
viewpoint and a professional viewpoint derived fromtis/her role in the community. As
a result, it was important to distinguish betweerspnal bias and professional
perspective. Participants were asked to clarifyl@ag that may exist, either personally
or professionally. Interview questions involvee tecision-making experiences,
processes, stakeholder roles, resources needspamdunity consequences from the
individual's professional perspective. Clarificatiand interpretation of such bias was
considered both during the interview process arid data analysis.
Scope and Delimitations
The specific focus of this study was toward an esgilon of the positive and
negative social consequences, stakeholder inflseace resources to support decision-
making processes for Marcellus shale communitiag fbcus was selected because it
filled a gap in the literature and can be evalu@gédmploying several analytic
strategies. Trustworthiness of findings was accahpt through clarification of bias,
triangulation of data (multiple sources), reflekyyiand participant validation of
interpretations. Additional evaluative strategiesthis study included use of quality
descriptive narratives, presentation of discrepaontmation, and peer review
(dissertation committee; Cresswell, 2009). Procaldiependability was achieved by:
audiotaping interviews with key informants, maintag detailed journals and field notes,

and applying quality, consistent coding to the datalysis portion of the research.
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The boundaries of the study were comprised of tmeeptual framework from a
thorough literature review, a purposeful samplitrygtegy consistent with the U.S. EPA
(2011) study, and identification of key informamtso are uniquely aware and involved
in the Marcellus shale decision-making procesdHerr communities. Although the EPA
(2011) acknowledges that study findings from tlasipling population are not widely
generalizable, they are likely to be broadly repngéative of similar Marcellus shale
communities and the challenges these communiteebkaly to encounter with the
phenomenon. The locations EPA selected went thrauggorous national nomination
and prioritization process, with decision critdsesed upon: magnitude of the
phenomenon, proximity and characteristics of paputaand natural resources
infrastructure, health and environmental concediv&rse stakeholder input, land use
considerations, and the knowledge gap that couldlee (p. 59). Although the findings
from this study may be unique to Marcellus shalmmmnities, it is reasonable to assume
that some findings may be similar to those disceden Texas’ Barnett shale (Anderson
& Theodori, 2010), and may be relevant to otherggaphic settings, as well.
Comparative analysis of findings across cases @gatibns yielded some crucial
similarities and differences. In accordance withddln and Guba’s (1985) application of
transferability, the reader will ultimately detemaithe appropriateness of transferability
of findings.

Limitations
The disadvantage of the case study method isitidihfis may not be broadly

generalizable, because of the comparably limitedosiag population and the in-depth
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nature of the inquiry. A case study was intendeeljalore a specific case (or cases) to
attain a contextually rich understanding about @ngimenon as opposed to facilitating
broad generalizations (Brower, Abolafia, & Carrp0p. 371). The relationships among
key variables in the conceptual framework cannafummntified according to statistical
norms. For this phenomenon, the unique charaat=rist Marcellus shale communities
and the exploratory nature of inquiry supportedsélection of a qualitative case study
method. It was reasonable to expect that theredvoeilsimilarities and differences in the
experiences of the sample localities (embeddedrstg)uand it was precisely these
similarities and differences that led to a bettederstanding of social consequences
among them and with other cases in the literature.

A guantitative analysis of relationships among kagiables was premature at this
time. What key variables may be, and what relatiggssmay exist among them was in
the formative stage for social consequences othotal drilling and hydraulic fracturing
for this phenomenon in the Marcellus shale. Forveaqualitative research at this point in
the phenomenon’s evolutional process may suggestom variables between the
Marcellus shale and the Barnett shale that carsed for future quantitative and
gualitative unconventional energy development netea

Respondent bias was qualified at the onset of kiymant interviews.
Trustworthiness of the study hinged on the accurateeyance of decision-maker
experiences and perceptions representative ofrth@iuanalysis (the community)—if
these perceptions were unduly influenced by petdmas, then it could undermine the

guality of the findings. Researcher bias was alaofied. | have worked professionally



22
as a geologist in the environmental industry farhe30 years. That could have
suggested a bias toward environmental activisnresaurce protection, or conversely, a
bias toward responsible drilling and hydraulic ftaimg. Reasonable measures were
employed to characterize and describe persongbeanidssional bias for the researcher
(reflexivity) and respondents, alike.

Significance

The problem statement focused on increased unctamahenergy development
in the Marcellus shale, where public policy hatefhto maintain pace with technological
advances in horizontal drilling and hydraulic friaatg (Jacquet, 2012). As a result,
perceived economic advantages have been progrigssp@sed by public concern over
social consequences (EPA, 2011). The nature amsifdhese social consequences are
not well understood, and the importance that stalkighs and resources assume in local
decision-making is not well-defined. The findingsrh this study better characterized
social consequences, stakeholder relationshipshendinfluences, and identify resource
needs advantageous to public policy developmentangdequence management.

The implications of this study are relevant for gamMarcellus shale
communities as they plan for increased unconveatienergy development and prepare
to address emerging social consequences. The fsgilygs may be appropriately
applied across geographic locations as the phenmmisrexperienced in other, low-
permeability shale formations across the globeefd understanding of the
phenomenon can assist individuals, businessesymoeats, and involved organizations

with decision-making and public policy developm#rdt mitigates negative
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consequences while leveraging positive outcomesitit?® social change has
multidisciplinary potential toward environmentasiice, adaptability of communities,
sustainable practices, economic advantages, efédetnd use planning, and improved
public health and safety, among others.

Summary

The advent of widespread horizontal drilling andfawlic fracturing in the
Marcellus shale has created opportunity, but nttaut resultant anxiety. A lack of
understanding on the part of the general publimkioed with a dearth of scientific
evidence, has intensified the necessity of techaitd social science research about this
phenomenon. This study was designed to exploreabe of the Marcellus shale locality
through cross-case analysis of embedded subumis @astrumentally and collectively.
The research identified what the social conseqieear®e how stakeholders have
influenced decision-making, and what resourcesaliky needs to develop effective
public policy pursuant to horizontal drilling angidraulic fracturing (the phenomenon)
(Stark, 1995).

Chapter 2 is a literature review and substantidothis study’s conceptual

framework and the selected qualitative method.
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Chapter 2: Literature Review

The research problem follows increased unconveatienergy development in
the Marcellus shale; while technical and scientfivances have facilitated widespread
horizontal drilling and hydraulic fracturing to @er natural gas resources, public policy
has not kept pace with technology. This is paréidylchallenging at the local level,
where the effects of this phenomenon are encouhtiagy. The research purpose was to
explore the experiences of localities toward advethderstanding of the positive and
negative social consequences, resource needstdtehelders influences, and other
forces that are related to the phenomenon andrthertance of context variables.

Social consequences are perceived individuallyvetidn the context of a
community. Social scientists studying the concémioomunity acknowledge that, at the
local level, people care about issues—the issueshwiersonalize their communities
(O’Connor & Gates, 2000). In this study, the pheeaon of drilling and hydraulic
fracturing was the issue, and a multifaceted onthad. It included scientific, economic,
legal, ethical, social, public safety, and enviremtal issues and implications, among
others. While each of these facets may influenceatperceptions, the literature within
tangential disciplines may not necessarily prowdt directly relevant to this study;
however, the literature which could reasonablyrimf@nd contextualize our
understanding of the phenomenon was herein included

A synopsis of the literature revealed that commesiin similar shale areas have
experienced both positive and negative social apresgces, and suggested that these

consequences may translate across geologic andagéacpl settings. A better
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understanding of the social consequences expeddnc®larcellus shale localities can
prepare and guide other Marcellus shale commurasgbe phenomenon becomes more
pervasive. | explored correlations across settiagd,identified the unique social
consequences and influential forces within Marsedibale localities, as a case study unit
of analysis.

Resear ch Strategies

Literature research was conducted using databaseh&s with certain keywords
as search terms, includiniglarcellus shale, drilling, fracking, hydraulic fracturing,
natural gas, andunconventional energy. Secondary search terms includewalkironment,
safety, water, andsocial consequences. Very few resources were located in the Walden
University library databases, so these searches pexformed using Embry-Riddle
Aeronautical University Hunt Library online databasincluding Elsevier, LexisNexis
Academic, EBSCOhost Electronic Journals ServiceQiBest Central, PsycINFO,
SAGE, Academic Search Premier/Complete, and Sd#rmneet. Government websites
were periodically examined to determine the stafugsearch by federal and state
agencies, including the U.S. Environmental Agenay Bepartment of Energy, and the
Commonwealth of Pennsylvania (the locus for the@arpopulation in this study).

Because the Marcellus shale is fundamentally aoggea! formation, much of the
scientific literature from 2008 through 2012 is pggical in content, including the shale’s
structural, geochemical, petrologic, physical, arnderalogical characteristics. In
addition, technical literature pursuant to the psses of horizontal drilling and hydraulic

fracturing were examined; however, both the gealagid technical literature is less
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relevant to this study, which is aimed at explorsogial consequences. Social, ethical,
economic, public health and public policy reseaatbing with environmental and water
resources studies, comprise meaningful sourcesdoavdeeper understanding of
Marcellus shale social phenomenon. The social seiessearch, in particular, examines
and predicts the evolution of positive and negatimesequences, describes how they are
prioritized by individuals and communities, andgigygestive of effective public policy
tools and strategies. It is the social sciencedlitee which is the most germane to this
study.

Theoretical Framework Defined

The theoretical framework for this study is the tmbawn theory which posits that
social consequences occur in stages with asso@#taedles including: enthusiasm,
uncertainty, panic, and adaptation to the phenomehextraction of natural resources
(Brasier et al., 2011). As a result, community dedision-maker attitudes evolve and
adapt longitudinally. In contrast to previous boowm literature, Brasier et al. (2011)
discovered that the Marcellus shale phenomenoruehidgncorporates population,
proximity, infrastructure development with tradited boomtown concepts of level of
development and extractive history (p. 55). Wynvyé€2011) expounded on the
boomtown theory to identify specific conceptualighles associated with horizontal
drilling and hydraulic fracturing in Texas’ Barnsttale. The positive and negative social
consequences included economic, social, and emagatal concepts, and recommended
that future research span geologic formations, ggagc boundaries, and community

characteristics (Wynveen, 2011).
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Conceptual Framework Defined

Within the theoretical framework of boomtown theorgntemporary social
science research on unconventional energy develapmas focused on the positive and
negative social consequences associated with mpalzdrilling and hydraulic fracturing.
Social science research in the Barnett shale hexs di@going since 2008, with similar
research initiated in the Marcellus shale beginmn2011. Key research findings from
the literature comprise the conceptual frameworkHhes study. The conceptual
framework included exploration of the following @apts and their relationships:
environmental impacts, water resources concernicpf economic, and ethical issues,
public safety effects, human health worries, stalagr(s) roles, regulatory constructs,
and decision-making resources and tools for IdealiBecause the research method is
gualitative, other concepts may emerge as sigmifidaring the course of this study.

For the conceptual framework, a definition of eaohcept originated from the
literature, and will be summarized in the followipgragraphs. Environmental perception
variables are common in nearly all social scierteedture associated with the
phenomenon, and have been characterized by Themubdackson-Smith, (2010) and
Liu et al. (2012) as the concerns communities hatle environmental degradation
resulting from drilling and hydraulic fracturingqumesses (groundwater and surface water
contamination, reduced air quality). Water resosi@@cerns are related to
environmental perception, but also include resoaoreservation and sustainability. The
EPA’s (2011) study, Rahm and Riha (2011), Scodl.e2011), Bazilian et al. (2011),

and Weigle, (2010) highlight the interdependencsaaial systems with water resources
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management, both in terms of water quality and tityaif hus, environmental and water
resources concepts will encompass both qualitygaiaahtity indicators.

Political influence guides public policy and deoisimaking at the local level and
has been related to positive economic and socradfiie derived from the phenomenon,
as well as ethical considerations. This study @efipolitical influences as those forces
oriented by democratic principles, including justicitizenship, equality, community,
and ethical decision-making (Robinson, 2012). Ehoonsiderations also include the
four mechanisms of injustice as defined by Hug2€4 2), including: political economy
of poverty, thick injustice, technocratic governanand institutional capacities.

Economic benefits are defined as increased employrealary incomes, tax
revenue, as well as the social benefits economiargeges facilitate, including improved
public services and investment at the local lewaiststent with the research completed
by Weber (2011) and Kinnaman (2011).

Public health worries are characterized as botkeasxposures (McKenzie et al.,
(2011) and cumulative adverse health effects reletehe phenomenon in all media (air,
water, soil) (Finkle & Law, 2011). These concerasdnbeen identified in the literature
and in public discourse, although very little atteta have been collected in this regard,;
it is reasonable to expect that public health vesrhave some influence on social
perceptions.

Disparate regulatory constructs were found to geifsicant in the social science
research (Anderson & Theodori, 2009; Blohm et26)12; Brasier et al., 2011; EPA

2011; Rahm, 2011; Scott et al., 2011; Theodori82afd 2009, Theodori & Jackson-
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Smith, 2010; Wynveen, 2011; Weigle, 2010). Forghgoses of this research,
regulatory constructs were defined as public paisas which may influence the
phenomenon, itself, or which may impact social eguences, including but not limited
to: environmental, land use and planning, publfetyaenvironmental, and social
policies at any level of government.

The specific inclusion of both the stakeholder{d® and decision-making
resources/tools in this study were purposefullgnied to augment the existing literature
toward a helping other localities strategically mg@ social consequences. Anderson
and Theodori (2009), Theodori (2009), Theodori dackson-Smith (2010), and
Wynveen (2011) noted the importance for futureaesgeto explore the influence
stakeholders may have on the phenomenon; WeigldjZ6und that competing interests
and priorities among community members contribttesbcial disruption. Thus, the
definition of stakeholder in this study included/aroup which has experienced some
degree of disruption from the phenomenon and thatshcompelling interest in the
phenomenon, as described by Weigle (2010).

Finally, decision-making resources and tools cosgatipublic policy instruments,
physical and human resources, and meaningful dedswhich the locality, either
moving forward or in retrospect, deemed criticatiezision-making and consequence
management. Policy instruments included land usei@s, zoning restrictions, and local
ordinances; data and resources included geograghimation systems, economic,

environmental, and demographic data, and equiprhantan, and financial resources.
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Initially, a review of research strategies was jpted to clarify the relationships
among the inter-disciplinary literature and to sisBiture researchers. This was followed
by an accounting of the seminal social sciencearebeused to construct the conceptual
framework of this study, and finally, other litaveg was summarized which can add
dimension to data analysis and interpretation. [lfeeture encompasses research from
2008 through November, 2014.

Seminal Social Science Literature

Seminal work on social consequences associatednarthontal drilling and
hydraulic fracturing has been completed by Andemwh Theodori (2009), Theodori
(2008, 2009), Theodori and Jackson-Smith (2010)pVegn (2011), and Brasier et al.
(2011). The work by Anderson, Theodori, Jacksont§naind Wynveen was set in
Texas’ Barnett shale. Although the setting is ddfe from the Marcellus shale, their
collective findings helped create a conceptual &awrk for this study because it is the
most in-depth social research on the drilling aydraulic fracturing phenomenon.

Anderson and Theodori’s (2009) work in the Barsbtile was a comparison of
two localities—one which had been drilling and raulic fracturing for more than a
decade, and one where the phenomenon was jushioegyimhe researchers found that
while similar consequences between the localitiesevmoted, the weighted effects were
perceived differently. Economic prosperity was fpiesly associated with the
phenomenon, and improvements in public servicesc@gn and medical, in particular)
were noted. As regards negative consequencesataevere categorized according to

public health and safety concerns, environmentgtatiation, and quality of life issues.
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The researchers discerned that significant pemeptiver the weighted benefits were
directly correlated with the site maturity of thegmomenon (length of time; p. 117). This
suggests that immediate economic benefits are lydavored in the locality where the
phenomenon was new, as compared to overwhelmimggtive perceptions in the
locality where the phenomenon was experienced fwerthan 10 years. Anderson and
Theodori recommended that this finding be expldtether; they also recommended that
different stakeholder perspectives be exploredcamipared, and that disparities among
wealth and power in local communities be examirkedierson and Theordori proposed
potential indicators of social disruption relateduhconventional energy development;
whether or not these indicators translate acrosgrgehic boundaries to the Marcellus
shale is something this study will inform.

Anderson and Theodori’s (2009) publication is ohsawveral social science
studies in Texas’ Barnett shale. In 2009, Theodsed random sampling of residents in
the same two localities to assess perceptionsobigms associated with natural gas
development (as opposed to actual consequencesparadoxical results suggested that
the general public disliked the social and envirental problems accompanying the
phenomenon, but had favorable attitudes aboutdbeamic and public service-related
benefits this same development brought to theirrnanities. In the locale where
unconventional energy development had been goirigrager, residents had more
positive attitudes toward economic and servicetedl®denefits (including poverty,
guality of local schools, fire protection, healtidamedical care, and the availability of

good employment). Theodori concluded that negatereeptions of the phenomenon
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could be somewhat mitigated by dispelling mispetioeg, creating partnerships with
stakeholders, clear communication, and public etituta

Theodori (2012) built upon his 2009 work by intrethg research variables of
mineral rights, personal ties to the industry, esgldency tenure in the locality.
Theodori suggested a strong correlation betweetiy@public perceptions and residents
with mineral rights ownership, whereas personal éied tenure had little statistical
significance. Resident support for more environraintriendly drilling practices,
natural gas companies going beyond minimal leggllegory requirements, and better
information sharing were among the most prevalesident perceptions of the industry.

Wynveen (2011) used Theodori’'s (2012) previous eyiresults in a qualitative
analysis of emergent themes. She discovered tloraenon thematic groupings:
economic, social, and environmental. With regarddcial consequences, emergent
subthemes included: justice and equity, qualitffefand community identity, health and
safety, traffic and road conditions, and citized atakeholder involvement, and power
and politics (p. 16). Wynveen cited implications $takeholders, which she
characterized as being comprised of community lesadedustry operators, and
residents. Community leaders must recognize anidatgt economic disparities and
serve as a liaison between industry and the gepaldic; industry must proactively
prevent adverse impacts and engage the citizeroggoing dialogue; and residents
should assume a more active position in seekirggnmdtion and communicating their
concerns to both government and industry. Wynveeammended that future social

consequence research be focused on identifying amhemes in other shale settings
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and how the unique characteristics of these saftoralities might influence social
consequences. This present study is intendeddonmthose questions within the
Marcellus shale setting, using a similar case stedgarch design.

Theodori’'s (2010) work with Jackson-Smith assesseddjacent county in
Texas’ Barnett shale. In comparison with previauslies of residents’ perceptions of
natural gas development, Theodori and Jackson-Smitid that social and
environmental perception variables were a key faotéormation of resident attitudes.
This central finding is significant because it Hights the need for better communication
among government regulatory agencies and energpaoies with key stakeholders; the
stakeholder role in shaping public perceptionsattitldes is something this research
intends to expound upon.

Resident perceptions of community and environmentpacts within the
Marcellus shale have been researched by Brasadr @011). Brasier et al. employed
longitudinal and comparative approaches to studybttomtown effects associated with
extraction of natural resources. Previous resesasatirethe boomtown mentality
identified four stages of changing attitudes amibogmtown residents: enthusiasm,
uncertainty, panic, and adaptation, within the bdmrat-recovery cycle associated with
this process (Jacquet, 2009). Brasier et al. notigdd social impacts associated with
early boomtown models, including decreased soalaésion and community
disorganization; inequities were also observed@astad with demographic
characteristics (e.g. age, gender, social clag®sé findings support the social disruption

model (Markussen, 1978, Merrifield, 1984, Park &tokowski, 2009). Later research
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(Anderson & Theodori, 2009, 2011; Gramling & Brabhd®86) challenged some of the
characteristics advanced by the social disruptiodeh) these may be attributed an
increasingly urbanized setting and/or the ability docality to absorb population
increases and adapt to change. In this study, &@rasal. examined four cases in
Pennsylvania and New York with contrasting expergeim both natural gas extraction
and levels of activity (from high to low). The rdétsudentified key factors which
contributed to differing perceptions among locastiincluding: population size,
closeness to transportation networks and major lptipa centers, level of infrastructure
development, and extractive history. Recommendatiiociuded future studies to
document both perceived and actual social consegsesmith consideration given to the
causes influencing these perceptions.

The difference in perceptions which may be reléteextraction history was
studied further by Liu et al. (2012) for 943 comntigs in Pennsylvania which had a
least one abandoned coal mine. The intent wasctrtam if a correlation existed
between coal mine experience and socioeconomicvagipn, social disorganization,
and physical disorder (three measures of commiinkgd to adverse health outcomes)
(p. 2). They noted that “healthy communities” aosipively related to social functioning
and material/institutional resources (p. 7). Thesearchers discovered that social
disorganization, characterized by the inabilityaafommunity to establish and maintain
effective social controls and realize common vao®ng its residents, is negatively
associated with environmental degradation. Thisarasurprising finding suggests that

adverse conditions may, in fact, create larger simmeamong members; it is also



35
possible, however, this finding could be a restikf@nomic inability of members to
relocate. The research may have relevance for Mascghale localities, to ascertain
what relationship may exist between the degre@ahtdisorganization, a community’s
perceptions of its health, and the extent of thenpimenon.

The opposite of social disruption is a communiglslity to adapt to change.
Weigle (2010) studied the social perceptions oiiddial and community resiliency and
adaptation in a 12 county region of Pennsylvaniar@lunconventional energy
development is occurring in the Marcellus shaleigiéadentified four main categories
related to public perceptions in the Marcellus shadcluding: socioeconomic,
environmental, government and planning, and healthsafety concerns (p. 9). The key
findings which emerged from Weigle's research ezldb access to information, personal
investment, political views, experience and invaheat with the phenomenon. Weigle
found that all study participants experienced sdegree of disruption from the
phenomenon, followed by change, and ongoing adaptgtersonally and as a
community). Weigle noted that disruption was peadiaed, creating competing interests
and priorities among community members, thus unaeng resiliency potential. But,
when perceptions of responsibility were juxtaposedhese concerns, meaningful
adaptation within communities and across governnemeis and agencies was
facilitated. Weigle concluded that financial compation, experience, and environmental
attitudes all, in some way, influence residentstuades toward natural gas extraction;
this further suggests that opposition toward thengimenon might be overcome by

providing compensation to individuals not direatlyolved in drilling (e.g. in the form
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of royalties to localities, school districts, et@hese study variables of proximity,
financial compensation, experience, and environatattitudes are forces which may
provide additional context for data interpretatinrthis study. Weigle recommends that
ongoing research focus on resiliency and adaptamliMarcellus shale localities so that
we can better understand the forces of changeiassdevith the phenomenon.

Unconventional energy development related to nhgas extraction can
reasonably be compared to other alternative enguggns. Solar and wind power offer
additional research constructs. In a comparatweysof resident attitudes toward natural
gas versus wind energy development in Pennsylvda@uet (2012) examined
relationships among the following variables: gepgra proximity, economic influence,
and environmental attitudes. Jacquet found negatiiedes related to intensive natural
gas development, and generally positive attitudes@ated with wind farm
development. He also found that landowner attitwde® more strongly associated with
one’s personal experience with an energy compaany dime’s proximity to the
phenomenon. This research can be informed by J8sdunelings.

Although there is no emergent theoretical frameworthe literature for this
contemporary phenomenon, the most recent socethaeliliterature related to
unconventional energy development has informed bowmtheory. As a result, this
research design employed a contemporary applicatibonomtown theory using a more
detailed conceptual framework. Some of the existimgronmental, economic or hybrid
(ecological economics) theories may prove to bevasit, but have not been thoroughly

explored during this study and are largely disogispecific. Systems, stakeholder,
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stewardship, economic and risk-related theoriesdesv examples of theoretical
frameworks which should be considered for futuse=egch.

Recent publications have explored social perceptadmisk, residents’ attitudes
of the phenomenon, and public policy developmerdskr et al. (2013) measured risk
perceptions associated with development and agstuelated to trust in various
institutions, agencies, and environmental grouppagsible for managing risk, along
with demographic and geographic characteristiaegpondents, education, length of
residency in county, and mineral rights variabéapng others. The researchers suggest
that individual risk assessment is a highly com@egeavor and that apprehension about
whether or not the energy industry will operateesa€ompetes with economic
opportunity and fear about adverse environmentphtts, among other factors (p. 14).
They noted that in the early boomtown stage, prabland perceived unethical practices
by the energy companies associated with leaseslmatieid to undermining trust in the
community; but that “participatory processes” andristructive dialogue” can build trust
with time among interested parties (p.15-16). Tagearch confirms findings in Brasier
et al. (2013), and supports these recommendatnsafticipatory dialogue, particularly
in the early stages of the phenomenon.

Schafft, Borlu, and Glenna (2013) studied the rehesthip between local
perceptions of risk and opportunity through theslehschool districts in Pennsylvania’s
Marcellus shale region. They confirmed a strongtp@sassociation between risk and
opportunity, but noted that school administrat@ws are that there are both negative and

positive perceptions of challenges and opportusife 160). Regarding boomtown
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theory, they recommend that drilling extent is timeost important scholarly contribution
to the theory—variability with time, intra-regiomalwith local development), and
therefore with differential community effects.

Another recent publication related to resident @evas a longitudinal study
(2009-2012) in Pennsylvania completed by Willita]dff and Theodori (2013). The
most significant finding from their study was timabre respondents appeared to have
enough knowledge gained during that short periathod to answer the survey questions
than they had during the previous survey. Additilynan both the 2009 and 2012
surveys, support for drilling was larger than oppos. 2012 respondents indicated
larger opposition to drilling, however, and respents in 2012 were more concerned
about environmental issues than were the 2009 nelgmbs.

Heuer and Lee (2014) examined stakeholder attitundébee Susquehanna River
basin in Pennsylvania across stakeholder sectongprafit, government, and private on
four categories, economic opportunity, health aafdty, preserving communities, and
achieving energy security (p.1). The researcharsddhat public concern ranked, in
order: health and safety, communities, economiodppity, and energy security (p. 15).

Public Health

Whereas proximity does not necessarily correlatecty with resident attitudes
toward the phenomenon, proximity has been tiedutdip health risk. A study conducted
by McKenzie et al. (2011) evaluated health risksoamted with exposures to air
emissions from a drilling and hydraulic fracturisite in Colorado. Samples were

collected from fixed monitoring positions duringriaus phases of the process (total 163
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samples). The analytical results suggest that tiseadarger risk for residents living
within a half-mile radius of this drilling site thdor those outside of that area. The
largest concentrations were measured over the-gdrontperiod when well completion
was performed. In addition, chronic exposure risis\iound to be larger for residents
within the half-mile radius over the long-term. Tiesearch recommended additional
studies on the short and long-term public healtbotf of the phenomenon, the influence
of meteorological conditions and topography on,restd potential medical surveillance
for those working at sites and residing/workingrbga

Although the results of the McKenzie et al. (20&R)dy suggested a statistically
significant relationship between proximity to thellrsite and increased health risk,
comparably little work has been conducted on theatds associated with air emissions
from drilling and hydraulic fracturing operatioris.fact, public health professionals have
been largely absent from the public discourse. §&eld et al. (2012) reported that public
health professionals were not represented on athegfrominent Marcellus shale
advisory boards, including the Pennsylvania Govesridarcellus Shale Advisory
Commission, the Maryland Marcellus Shale Safe iDglinitiative Advisory
Commission, or the Secretary of Energy Advisoryld&EAB) Natural Gas
Subcommittee. The article noted that the impetisniokethe formation of these advisory
boards and committees was the overwhelming pubhcern about adverse
environmental and health impacts, which public theptofessionals are in a unique
position to contribute to. Social consequencesaatsal with public health perceptions

and stakeholder involvement are part of this resedesign.
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To date, public health data has not been compreleynsssembled or analyzed;
Finkle and Law (2011), in the American Journal abic Health, enumerated some of
the more serious health hazards posed by the plammThe research focus was on the
chemical compounds associated with hydraulic frawogy) and the cumulative adverse
health effects which may not become evident forades after initial/chronic exposures,
including trans-generational transference. Theasthdvocated a “precautionary
principle” for regulators until actual health effecan be adequately assessed. Additional
public health research can help to quantify thiesrosed by the phenomenon, in all
media (air, water, soil). In the absence of comensive public health data, it is unclear
how relatively ambiguous public health concernsiaty influence social perceptions.

Water Resour ces

As unconventional energy development became matespread, public
concerns about health, safety, and environmentlltguncreased. As a result, in 2009,
Congress tasked the EPA with conducting a stuadnaed to determine what correlation
may exist, if any, between hydraulic fracturinggesses and adverse impacts to drinking
water supplies in the Marcellus shale (EPA, 20Atgording to EPA (2011, p. 1), the
study’s goal was to develop answers to two funddateuiestions:

1. Can hydraulic fracturing impact drinking watesources?

2. If so, what conditions are associated with thesential impacts?
The process by which EPA undertook this researcludied extensive stakeholder input,

consultation with government and private partnensl guidance from its Science
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Advisory Board (SBA) in a phased approach. Thel fieaport is estimated to be released
by the agency in 2014.

The findings of EPA’s study are likely to sign#iatly influence public
perceptions of the positive and negative sociabeguoences associated with drilling and
hydraulic fracturing. The conclusions may also g®the public policy landscape at all
levels of government.

Horizontal drilling and hydraulic fracturing prasses have a direct relationship
with water resources management in five specigasirwater withdrawal, chemical
mixing, injection, flowback and process water mamagnt, and wastewater
treatment/disposal (U.S. EPA, 2011, p. ix). EPALgly is intended to explore these
relationships, but other literature also contrilutethe existing knowledge of these
issues to some extent.

Drilling and hydraulic fracturing can influence t@aresources both above and
below ground; in addition, some events are cettawccur (necessary for production),
and others are considered probabilistic (unplamhgcharges, spills). Rahm and Riha
(2011) applied public policy alternatives to watethdrawal and wastewater treatment
scenarios in the Susquehanna River Basin of NeW ¥tate. They acknowledged that
drilling and hydraulic fracturing projects occurdifferent times and across regional
areas, but that these projects have a collectipadain They recommend an approach
which combines regional water resources planninbdavelopment with project-level
environmental oversight. They support this studytategic management approach for

minimizing adverse environmental consequences ealizing economic development
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benefits. The researchers proposed a combinaticggainal water resources
management and project-focused environmental groteegulation.

The relationship between energy development andrwesources public policy
has also been characterized as a “water-energyshbyiscott, et al. (2011). They used
case studies to illustrate the interdependencitgdas these two systems, while
determining a fundament lack of “tandem managerathoth resources” (p. 6622).
They suggested that energy and water relationsingsanaged on an input-output basis
without regard for the institutional scale of catrfurther, decision-making authority
does not correlate with consequence management evfezgy and water resources
management are not coupled. They proposed a newigar which employs a water-
energy nexus. This nexus redefines institutionaisien-making and public policy
development through a linking of social and envin@ntal impacts experienced at the
state/local levels with decision-making on naticswadl global scales. The authors’
recommendations suggest that the nexus shoulddbered further within a social
framework to determine how physical and socialdexctmay influence an expanded
demand for resources (p. 6630). The extent to wiiialcellus shale localities manage
resources independently and/or in tandem is songethis study will identify.

Scott’s (2011) water-energy nexus research firglimgre corroborated by work
performed by Bazailian et al. (2011). They expantthedvater-energy nexus by
incorporating a third variable, food. They discaathat single sector public policy
approaches fail to improve resource allocationeswhomic efficiencies, while also

failing to minimize adverse impacts associated wi#environment, human health, and
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economic development (p. 7906). They recommendsth@al consequences are better
managed in the long term by using a holistic actiagracross existing regulatory
constructs using tools which integrate resourcarptay.

The disjointed regulatory framework resource plagrraverses is clearly
evident in Texas. Rahm (2011) used Texas as artggnbof the future in her study of the
evolution of unconventional energy developmentmt).S. and worldwide. The absence
of a “cohesive” regulatory policy at the federaldehas had a domino-effect for states
legislatures, regulatory agencies, and local gawemnts (p. 2978). Fragmented regulatory
authorities in Texas were specifically associat&th environmental, mineral rights,
water (quality and supply), air quality and emissiopipeline eminent domain, and land
development planning. These incompatible areasmtral have resulted in social and
political conflict which supports the type of haitsresources planning and management
strategies proposed by other researchers. Witlmuprehensive directives from the
federal level, Rahm suggested that the cultureea&$ will be the primary impetus
controlling the future of unconventional energy elepment. How a state, region, or
local culture may influence the phenomenon is shingtthis research seeks to inform.

Disjointed public policy was specifically exploréat the Marcellus shale in a
study by Blohm et al. (2012). The authors usedaggohic information system to
identify land use patterns and their correspong@imglic policies on drilling and
hydraulic fracturing to create an accessibility s map was used to adjust existing
shale gas resource potentials based on spatiabdisin. By combining current land use

availability/patterns with public policy and regtday structures, the authors concluded
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that recoverable gas estimates have been overgstirng nearly double (p. 366). While
their research had limitations, including minerghts, homogenous distribution of gas
within the formation, open areas equated withiddlpotential, and well-specific
characteristics (e.g. length), its value to thislgtis related to public policy variations
based on geopolitical and land use choices, actefteof social perceptions and
decision-making at the local level.

Economics

The economic benefits associated with horizont#llrdy and hydraulic fracturing
has been widely reported, and summarized by Kinngi2d11). Kinnaman assessed
published studies from 2000-2010, and includedyaseslin Pennsylvania, New York,
Arkansas, Louisiana, and Texas. Conclusions abmsitiye economic impacts were
found to be largely overstated, failing to accdiantsuch factors of geographic
variability of where financial gains are both spantl received, and price differences
associated with time. Kinnaman concluded that thegesignificant flaws in the existing
econometric models for determining the economicachf the phenomena, and that
these inaccuracies are likely to mislead homeowiheisnesses, and government in
crucial decision-making processes.

A comparative study conducted by Weber (2011) assksconomic impacts
from resource extraction booms at the local len€d38 counties in Texas, Wyoming,
and Colorado. Weber suggested that the countiesewhsource extraction was focused
did experience increased employment and salarynespwhile adjacent counties saw

weaker growth. Weber recognized that economic gatitise local level were affected by
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the transitory nature of workers; thus it is difficto ascribe these gains to a particular
locale. State tax revenue generated by the phermmeas positively associated with
lower taxes for localities and an increase in gubdrvices and investment (p. 1587).
Like Kinnaman (2011), Weber discovered that estmaire widely overstated using
input-output economic models, but that economichtncan be a positive consequence
of the phenomenon at the local level. Weber ackadgad that economics positively
influence the pro-drilling political rhetoric assated with the phenomena, but that
economic estimates were only one indicator to a@rsirue costs and benefits are more
comprehensive, and should factor-in environmehedjth, infrastructure degradation,
and water resources quality and management inviagalb analysis.

Weber’s (2011) findings about the multidisciplinagture of the phenomenon
may suggest an ecological economic framework fatyans. By definition, ecological
economics integrates human and ecological dis@glithereby creating a trans
disciplinary epistemology. In this epistemologye #tconomic facet of social organization
is studied according to physical and social infeesn(Luzadis et al., 2010). Luzadis et al.
studied the content of ecological economic liter@tfuvom 1989 to 2004, and found that
although economic issues were better represenéedettological ones, a move toward
pluralism and trans disciplinarity in the field waxognizable. The authors
recommended that ecological economics, as a disej@hould strive for content which
is more balanced—to include more physical and $sciance foci that influence public

policy. Ecological economics may represent a realsientheoretical framework for the
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study of this phenomenon; the results of this s&lyuld suggest its possible relevance
for further research.

Ethics

In his study of ecological economics, Robinson.jregplored the epistemology
using the lens of political theory. Assuming theblegical economics may represent a
suitable framework for exploring unconventional ggyedevelopment, the use of political
theory might be important to public policy develogmhin this regard. Robinson found
that ecological economics fails to adequately ipooate some of the most fundamental
democratic concepts, including justice, citizenshgoimmunity, populism, and equality,
among others. The study questioned the congruenagfettered economic growth and
competition with sustainability, and employed denatic principles such as restorative
justice as a means of ascribing responsibilithheogopulace for the decisions it makes.
Robinson concluded that economic gains and unsadti@ human practices affixed to
ecological economics rely too heavily on new tedbgies to fix the problems of today
and the potential problems of future generatiomstelad, the political concept of justice
should orient ecological economic theory so thaiseguence awareness and
management is equally considered in today’s detisiaking processes. This approach
connects sustainability with democratic principkasd is relevant to this phenomenon as
it relates to social perceptions of consequencegoabtic policy development.

The concept of justice as it relates to planniegpurce management, and public
policy has also been explored by Hughes (2012)imvitie context of climate

governance. The fundamental mechanisms which pempitstice in climate
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governance may also have particular relevance ¢orwrentional energy development.
Hughes identified four mechanisms of injustice)Juding: political economy of poverty,
thick injustice, technocratic governance, and fngtinal capacities (p. 3-4). Political
economy of poverty describes the injustice in piagnrvhich excludes the economically-
disadvantaged from political decision-making preess thick injustice refers to deep-
rooted historical policy disparities and spatiaqnities which perpetuate economic and
political injustice. Technocratic governance, gautarly prevalent in environmental
policy-making, reflects an over-reliance on scintnd technical processes which are
not well understood by disadvantaged groups, aitgltéaincorporate input and
perspectives of these groups. Finally, institutiar@gacity refers to the very real
limitations of local governments, administrativeiiyancially, technically, or
operationally, to meet the needs of disadvantagesbps in the community. Hughes’
work connected ecological economic concepts witicetand democratic principles, and
provided tangible mechanisms of injustice which reafiance understanding of the
positive and negative social consequences assoaiatte this phenomenon.

Summary
The literature related to this phenomenon suggdleadesearch in Texas’
Barnett shale may reasonably inform social consacpiexperienced and community
perceptions in the Marcellus shale. The literatdeatified key themes from previous
case study research, including: environmental ingyaeater resources concerns,
political, economic, and ethical issues, publicltieaorries, stakeholder roles,

regulatory constructs, and decision-making res@uarel tools. These themes comprised
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the conceptual framework for this study. This studyadvance knowledge of the
phenomenon across disciplinary divides, and sugadsic policy approaches and tools
for communities to mitigate negative social consgmes while leveraging positive
outcomes associated with the phenomenon.

To date, the literature suggested that commurtie® experienced both negative
and positive social consequences associated vatpitbnomenon; however, the actual
social consequences experienced by Marcellus &iedsties are only just beginning to
be realized as the phenomenon becomes more widels{reis case study explored the
(embedded) case of three purposefully-selecteditiesamost representative of
Marcellus shale communities. By exploring the eigrere of these localities, a deeper
understanding of the community experience and blempmenon, itself, became
possible. This study also included the role of skettders and decision-making resources
and tools which were previously suggested as sagmif for future research in the

literature.
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Chapter 3: Research Method
Introduction

The purpose of this study was to explore the s@moakequences of horizontal
drilling and hydraulic fracturing, stakeholder inéince, and resource needs of Marcellus
shale localities (the case). The case was compoistaiee purposefully-selected
localities as embedded subunits of analysis. Tipoextory research design was applied
when there is no clear set out outcomes betweemgphenon and context (Yin, 2013); in
addition, this research was both instrumental atiéctive to gain a better understanding
of the general phenomenon and to aggregate evidenc#erpreting similarities and
differences across subunits and with the concetaisework derived from the literature
(Stake, 1995). Analytic generalization was posdsiblenravel the complex forces and
contexts central to the phenomenon, and to pertmmmyparative analysis among
embedded subunits and across cases externallyZ813). According to Yin (2013),
there are 5 components of the case study reseasitnd unit(s) of analysis, study
guestions, propositions, logic linking propositidoaghe data, and the criteria for
interpreting research findings (p. 29). Proposgiare not necessary for an exploratory
case study, so the research questions and theptaat&amework were used guide the
study. Each of the other components is includefii;ichapter.

Setting

The first component of case study research is ¢fiaitdon of the unit of analysis,

or the case (Yin, 2013). For this study, the caas #lefined as communities in the

Marcellus shale which have experienced widespreaddntal drilling and hydraulic
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fracturing. The embedded subunits of analysis caagrthree purposefully-selected
localities, a critical case sampling strategy cstesit with the EPA’s (2011) water
resources study. As an embedded case study, ssiarah will “yield the most
information and have the greatest impact on theldgment of knowledge” (Patton,
2002, p. 236).

The setting for this study comprised three Marcedibale localities purposefully
selected for their experience with the phenometiant widespread energy development,
the lack of promulgated regulations during thei@hphases of drilling and hydraulic
fracturing, and the water resources element (Brddfusquehanna, and Washington
Counties). These localities were consistent withdhgoing study by the EPA (2011),
and were specifically chosen after a national eatada for the increased ability to
regionalize and nationalize findings from thesdipalar participants (EPA 2011).

Key informants from each locality were selectedtfair experience with the
phenomenon; these individuals were local governmofiaials, county
managers/commissioners, economic development disg@nd planning commission
members whose professional duties were directitedlto decision-making pursuant to
the phenomenon. Their involvement in the decisi@king process for the phenomenon
in these localities provided a critical case sanmgpperspective for this exploratory study.
To date, unconventional energy development resdashbeen comprised of case
studies; thus, this research design was consigiimthe existing literature and could
facilitate comparison within, between, and acrbeseémbedded subunits herein, and with

other case studies in the literature.
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Resear ch Design and Rationale

The research questions are the second case stoghooent, according to Yin

(2013).
1. What are the social consequences associatedharittontal drilling and
hydraulic fracturing in the Marcellus shale?
2. How have stakeholders influenced public polieyelopment?
3. What resources are needed by localities forsawtimaking?

For this exploratory study, the case study methasd selected to answer the
research questions because it facilitated an emeegef themes, variables, and issues
that were significant to the experience and corwéxtie purposefully-selected localities
(Cresswell, 2009). According to Yin (2003), a casely is an appropriate method when
the contextual conditions are believed to be reiet@the phenomenon; but the
boundaries are unclear between the phenomenormarmntext (Baxter & Jack, 2008, p.
545). This collective case study explored nuan¢éiseovarious factors and contexts that
had a bearing on the local experience with the pimamon. The interpretive aspect of
data analysis allowed the dynamic, contextual dspgdhe focused setting, problem,
and participant group to emerge as significant. fEHagler may then decide whether or
not the findings may be transferable given the uaigharacteristics of the case and
embedded subunits individually and collectivelynSistent with boomtown theory,
perceptions will also be influenced longitudinadly phases of resource extraction evolve

(Brasier et al., 2011). These nuances were notpdra®f data analysis.
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Data collection for this qualitative research emplbsemi structured interviews
of key informants within their natural setting, tlesearcher as the data collection
instrument, categorization of data, interpretatbparticipant meaning, and a full
accounting of the phenomenon being studied (Crds20€9). Data collection included
the use of multiple sources of data toward a hol®invergence of sources to elucidate a
larger understanding of the phenomenon; multiplecs also supported study rigor
(Baxter & Jack, 2008). As with most qualitativegasch, data collection and analysis
occurred concurrently. Data analysis transcendsdrgiéion, and instead sought to
interpret how stakeholder roles and resources nesasinfluenced public policy
decisions. These experiences of the study cassudnahits can thus were contextualized,
characterized interpretively by the researcher,mamed within, between, and across
embedded subunits toward a richer understanditigedbroader phenomenon. This
cross-case synthesis also increased researchtyalidi

Role of the Resear cher

The role of the researcher in this study was as claltection and analysis
instrument. Toward bias, | do not live in the ate@s no friends or family involved in the
phenomenon, has no relationship with the partidggaand did not benefit financially or
otherwise from the study. | have worked profesdigres a geologist in the
environmental industry (public and private sectdos)approximately 25 years, but have
no firsthand experience with the phenomenon ongtpersonal opinions regarding the
research questions. | have also been involvedveldpment of state regulatory policy,

but not as it pertains to this phenomenon. Whikcbgnize there are both positive and
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negative consequences associated with the phenomletio not hold an overarching
judgment as to the positive or negative essentizegbhenomenon; instead, | bring a
scientific understanding of geology, horizontallohg and hydraulic fracturing
processes, and an appreciation of public policyeligment to the study.

To reduce the potential for researcher bias dutiegesearch process, thorough
documentation was employed to ensure credibiligngferability, dependability, and
confirmability of research findings. Reflexivity waocumented throughout using
reflexive journaling. There were no ethical issaésoncern associated with this study.
Incentives for participation in the research weseused, and there were no conflicts of
interest.

M ethodology
Participant Selection Logic

The three localities (Bradford, Susquehanna, andhiigton counties) were
considered to be critical because of their expegemith the phenomenon, widespread
energy development, lack of promulgated regulatauring the initial phases of drilling
and hydraulic fracturing, the water resources etdnend the fact that they were
identified by EPA after a national selection prac@sPA, 2011). Logical connections
were reasonably made among these embedded sulamttbetween this case and the
conceptual framework developed from the literature.

This purposeful sampling strategy incorporated ikéyrmants who are local
government officials with professional duties irdihg intimate knowledge of decision-

making processes associated with unconventionagygmievelopment and the opinions
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of their respective communities in the evolutiorthed phenomenon (selection criterion).
These key informants were known to meet the seledtiiteria based on local
government websites, initial telephone inquiriex] arior participation in the EPA’s
(2011) study. These criteria were relevant becthusgdefined the key informant as a
person possessing the knowledge and experiencatiet$e this study. Key informants
were interviewed, and then a snowball samplingesgsawith these informants was used
to identify additional colleagues for further intewing. This dual sampling approach
accomplished saturation of key local decision-mgkprovided information-rich
interviews, and in-depth insights into the locahtext and experience (Patton, 2002).
Interviewing continued until no new information wa@sveloped.

Recruitment telephone calls to persons identifig@BA and on the county
websites was performed concurrently to verify contaformation and the participant’s
role in the organization. Each potential reseatigipant was contacted telephonically
to solicit their involvement in the study, and tat@n recommendations of other
colleagues who may appropriately inform the redeé&nowball sampling). These
individuals were also recruited for the study telepcally. A follow-up written request
for participation, assuring confidentiality andanined consent, was sent by email to the
interviewees who verbally agreed to participatthm study. The sample for the study
included key local decision-makers who had beeboluad with the phenomenon in their
communities; this purposeful sampling strategy ezdgaturation for each locality

selected.
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The interview protocol necessarily involved prowglia context for and
explanation of the study purpose. To identify ptatdrbias on the part of key informants,
establishing a context for each respondent was itapo Each interview began with
context questions, including: role in the organaatresponsibility in policy
development/implementation, and longevity of inveshent with the phenomenon.
Personal background will also be relevant, inclgdifether or not the respondent is
directly involved in the phenomenon (e.g. has B dgi on his/her own property or has
refused to allow leasing) and length of residemcthe locality. This baseline information
was used to clarify respondent bias, establishesvnand how the respondent came to
possess the information he/she was sharing imtkeview (criteria, evidence, reasons,
and possible influence).
I nstrumentation

| used in-depth interviews with key informants whead direct experience with
public policy development pursuant to unconventi@mergy development (horizontal
drilling and hydraulic fracturing) in their commuieis. They had crucial experience
dealing with stakeholders and with resources ndadag the decision-making processes
on behalf of their localities. The interviews wangdiotaped to ensure credibility and
dependability. The interview protocol was charaztst as standard open-ended
interviews so that the same instrument was usesistently across participants, time
was maximized, and for ease of data analysis (R,a2f@02). Each participant was sent
the list of interview questions in advance of thee-to-face interview at the respondent’s

designated location. This approach served to magmesearcher bias, facilitate
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replication of the study, and ensured comparahilitsesponses among participants
(Patton, 2002).

The first interview question was grounded in therature (used by Anderson &
Theodori, 2009, in their seminal case study re$gaand the last two questions have
been developed by this author and were uniqueidcsthdy:

1. How has horizontal drilling and hydraulic fractugiaffected this community?
(The following prompts were used consistent with ¢tase study by Anderson &
Theodori, 2009):

¢ What local-level benefits have occurred becausearéased energy
development?

e What perceived negative impacts have accompaneedased
development?

e Have the benefits of development outweighed thé&s@ddow and why?

2. How have the community’s stakeholders influencedsien-making and public
policy development in this locality?

3. What resources do you think are important for deoisnaking associated with
the phenomenon?

Secondary data were not used to interpret or expéspondent interview data,
but were used to confirm the conclusions and recendations in this study. These data
included perspectives derived from local publicasio

Immediately following each interview, post interwi@nalysis consisted of

recording observations, impressions, and emergsigtits obtained during the interview
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process (Patton, 2002). Reflexive journaling atdtmived interviews. These helped to
ensure the academic rigor and trustworthinesseotitita collection process.
Proceduresfor Recruitment, Participation, and Data Collection

A combination of stratified purposeful sampling ambwball sampling was
employed to recruit study participants. No induceteevere used, confidentiality was
assured in writing, and reciprocity included a copyhe research findings. The
recruiting procedure began with telephone calbiiictions, and was followed by an
email thoroughly describing the research designiatetht (Appendix A). Another
telephone call confirmed participation, and at fh@int, an informed consent letter was
emailed to key informants (Appendix B); interviewsre scheduled as soon as informed
consent was obtained, and a confidentiality agre¢mvas emailed to the participant
(Appendix C). Walden University Institutional RewidBoard (IRB) application and
procedures were used (approval number 12-20-13312%4

Interviews of key informants were conducted in @loon chosen by the
respondent. Interviews required approximately 46ut@s. The interview protocol is
included as Appendix D. Minor note taking occurdenling the interview process, and all
interviews were audiotaped using an Olympus VN-TD2R)jital voice recorder. A
summary of the interview was emailed to the pgréot for verification. A contact
summary form was completed by the researcher imamtedgliafter the interview as the
first phase of coding (Appendix E). This form sunmined the question and response,
salient observations and associated themes, dogvfap questions or clarifications from

the study participant which were necessary for datdysis.
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Debriefing procedures included verification of theerview transcript and
follow-up questions, a reaffirmation of confideiiti)a and assurance that research
findings would be shared with the individual pagant. The secondary data used to
confirm the study conclusions and/or recommendatweare published, electronic data.
Data AnalysisPlan

In accordance with Smith’s (1999) guidance for glaphic case study, interview
transcripts were read several times so that | whesta get a sense of the data, including
the chronological facts of the case, categoriefatd by subunitsand meaning-making
of data within the subunits and the case. Condgisigh Yin (2013), data analysis
employed pattern matching and cross-case syntfe®snbedded subunits.

An iterative process returning to the conceptuaminiework provided a focused
analysis, offered alternative explanations forlrjm@positions, and increased confidence
in the study (Baxter & Jack, 2008, p. 555). Thetegnof the respondents’ words were
analyzed as they reflected the nature of the phenomand how emergent themes and
patterns connected within, between, and across @sheldesubunits and the conceptual
framework. | utilized a cross-case synthesis th tiata to the interview questions and the
conceptual framework. After a list of themes waseagated from each transcript, themes
were clustered to develop deeper meaning (Fadd, 20849). From the clustering,
superordinate and subordinate themes were compiles process was repeated for each
interview; as new themes subsequently emergediqu&interviews were revisited to

verify if the themes might have been overlookedhanfirst analysis (Fade, 2004).
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It was reasonable to expect that respondents hauimar organizational
responsibilities would have had a similar range>gderiences; however, if one
respondent’s data was discrepant, an analysiswfrbole may differ across
organizational structure was performed to helpaafy the discrepancy. Both manual
and electronic coding and data management wasiniseid study. NVivol0 was used to
manage data electronically, and to verify manudirop

Evaluative Criteria

In accordance with Lincoln and Guba’s (1985) eviaheecriteria, internal
validity, external validity, reliability, and obj&uity are alternatively considered as
credibility, transferability, dependability, andrdomability to ensure trustworthiness of
naturalistic inquiry in the positivist traditionhis section also addresses the final case
study component according to Yin (2013), the aatéor interpreting findings so that
rival explanations may be addressed through eve&iatethods.

Credibility refers to the authenticity of the stualy it represents one reality, or
various realities (Lincoln & Guba, 1985). Credityilwas achieved by using
triangulation, rich descriptions, peer review, gabjmatter saturation, bias clarification, a
comprehensive and descriptive accounting of ddtaatmn and analysis procedures,
comparison with conceptual framework (from theréitare), confirmation of accuracy
from study participants (member checking), explgmfternative explanations during
data analysis, and ensuring internal coherenceighrphased coding (Miles &
Huberman, 1994). Audiotaping interviews and mamtey detailed reflexive journaling

and extensive field notes helped document cretiof the research.
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Transferability of the research process and finsliagyoss cases,
geographic/geologic setting, and similar study tmass was also employed as an
evaluative criterion (Cresswell, 2009). According-incoln and Guba (1985), the
transferability of the research findings cannospecified by the researcher, but rather,
must be evaluated by the reader to other situatidosvergence and divergence was
used to contextualize findings and to assess teaisfity of findings.

Transferability in this study was addressed throexgplicitly described methods
and procedures, rich descriptions, data analysigsesees thoroughly documented, biases
reported, competing hypotheses considered, anati@teof study data for 5 years (Miles
& Huberman, 1994).

Further supporting the potential for transferapijlthe three localities comprising
the Marcellus shale case study sample populatioe sedected by the EPA (2011)
because their characteristics reasonably extemdsigeographic and geologic settings,
time, and evolutionary stage of the phenomenoadttition, the research design for this
study originated from the literature, specificallye work performed in the Barnett shale
by Anderson and Theodori (2009), Wynveen (20119, Bmeodori and Jackson-Smith
(2010); thus, some characteristics of the resedesign may accurately be compared
with similar studies in the literature and applieduture research.

The dependability of the research was ensureddritychnd consistency of
research questions and interview protocol, a thginalescription of the research design
and procedures, and peer review throughout thares@rocess. As research

participants were from three different localitig#syas important to establish parallelism
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across informants and contexts—this was establibiieédoroughly defining the roles
each assumed with the phenomenon, and documemtinsgstency of responsibility and
perspective (Miles & Huberman, 1994). In additidata quality checks were
implemented throughout the data collection protgsthe use of the contact summary
form.

The role of reflexivity in case study researchasdx upon awareness on the part
of the researcher to “subjective and experienspkats of research” (Gilgun, 2008, p.
184). These included the researcher’'s own dynarpergences during the research
process and the nuances of relationships betweersearcher and key informants.
Gilgun (2010) recommends reflexivity in three ardhe research topic itself, the
perspectives and experiences of the key informants$ the audience to whom the
research is directed. Reflexive journaling detgiline researcher’s progression of
thoughts, impressions, attitudes, connections,ogmaons in the three areas identified by
Gilgun (2010) was maintained throughout the reseprocess and considered during
data analysis.
Ethical Procedures

Agreements to gain access to participants ana@far fdllowed Walden
University’s IRB application process and protoddie treatment of human participants
was in accordance with the IRB ethical principlébeneficence, justice, and respect
(Walden University, 2010). For each participantfatentiality and informed consent

documents were obtained.
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Recruitment of study participants did not includducements. Data integrity and
confidentiality was ensured through the use of esidpt identifiers attached to study
participants. Electronic data storage employed M¥@rat the researcher’s home,
protected with passwords. Data will be archivedSgears.

According to Rudestam and Newton (2007), two céettzdcal concerns can be
attached to sociological research—"fully informexhsent” and an assurance that the
respondents will “emerge from the experience unledinp. 276). Because a study
participant’s professional standing may be harmedharing negative information about
the organization, confidentiality is of extreme ionfance. Thus, confidentiality was
ensured in writing. Individual responses and redpohidentifiers were stored
separately, only the researcher had access to dia¢seand the data will be destroyed
after 5 years. Dissemination of data among the paeew board did not include
individual identification information.

Summary

The research purpose was to explore the sociakqoesices of horizontal
drilling and hydraulic fracturing, how stakeholdéesve influenced decision-making, and
what the local resource needs may be for localitezding with unconventional energy
development in the Marcellus shale. This embeddsd study focused on a deeper
understanding of the phenomenon through analydiseo$imilarities and differences
within, between, and across the embedded subumdtthe conceptual framework (Stake,
2006). This approach was consistent with the cagly svork of similar sociological

studies in the literature. Academic rigor was sufgmzbby credibility, transferability,
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dependability, and confirmability achieved throwghariety of qualitative evaluative
strategies, and ethical concerns were sufficieaudiyressed through adherence to IRB
procedures and protocols. The purposeful samptnagegy, semi structured interviews,
multiple sources of data, inductive reasoning, eeds-case synthesis of this complex
issue facilitated an emergence of patterns, theamekyariables significant to the
experiences and unique contexts of localities (€ve#, 2009). The themes were used to
create a deeper understanding of the broader plermmas well as the relationships
between context and phenomenon, and can informgopialicy for other Marcellus shale

localities.
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Chapter 4: Results
Introduction

The purpose of this case study was to exploredbrisconsequences of
horizontal drilling and hydraulic fracturing, stddader influence, and resource needs of
Marcellus shale localities. The case was compradeldree purposefully-selected
localities as embedded subunits of analysis. E&tieccounties has a governing
commission comprised of three commissioners. Bafaegviews were scheduled, the
local board was contacted, and the commissionet kmasvledgeable about the
phenomenon in their particular locality was aslegadrticipate in the interview process.
In addition, snowball sampling was used to incladeurth key informant, and to bring
in subject matter experts to augment data colleclitlle Pennsylvania counties selected
for the research are Bradford and Susquehanna toatttheast and Washington in the
southwest as they have been the most prolificrmgeof Marcellus shale production in
the past 5 years. The research questions are: & #lte social consequences associated
with horizontal drilling and hydraulic fracturing the Marcellus shale? How have
stakeholders influenced public policy developmaéfft?at resources are needed by
localities for decision-making?

Chapter 4 comprises the results of the study, diety setting, demographics,
data collection processes, data analysis procedeveence of trustworthiness
(credibility, transferability, dependability, cormability), results, and a summary

section.
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Setting

The key informants were purposefully-selected,tel€ounty Commissioners—
one from each of the three embedded counties (€1C@), and a fourth key informant
recommended by two of the commissioners (SB1; salwbmpling). In addition,
snowball sampling facilitated interviewing of foadditional subject matter experts to
expand on the content, adding dimension to the ¢ésénom the key informant interviews
(SB2, SB3, SB4, and SB5).

All interviews were conducted on-site, at the platbusiness for each
respondent, but in a private meeting room or offidee interviews were privileged and
not influenced by the general public or other, éargrganizational influences during the
time they were performed. They were not held ana wwhen elections or appointments
were being conducted or other unique politicaluumstances could have manipulated
respondent opinions. Each respondent was aske@ndify his/her bias regarding the
phenomenon. All key informants indicated they wegenerally, favorably inclined
toward the phenomenon in their communities, bul wie caveat that they expected
accountability and responsibility on the part af #nergy companies. None were
personally involved or benefitted financially frdire phenomenon at the present time.

Community Demographics

The setting for this study comprises three Marcetlnale localities in
Pennsylvania purposefully selected for their exgrere with the phenomenon, their
widespread energy development, the lack of prontetheegulations during the initial

phases of drilling and hydraulic fracturing, and thater resources element (Bradford,
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Susquehanna, and Washington Counties). Widesprékagdn all three counties began
in 2008, and began to taper off in 2012. ThesdliliEaare consistent with the ongoing
study by the EPA (2011), and were specifically @moly the agency after a national
evaluation for the increased ability to regionabael nationalize findings from these
particular participants (EPA 2011). Table 1 is mmary of the demographic and key
economic characteristics by county.
Table 1

Demographic and Economic Characteristics by County

Codes Bradford Susquehanna Washington
Population 2013 62,316 42,286 208,206
Population % change A o 5 Ko 0
(April 1, 2010 to July 1, 2013) 0.5% 2.5% 0.2%
Median household income
(2008-2012) $44,650 $46,815 $53,326
Persons below poverty level % 0 0 0
(2008-2012) 14.1% 12.2% 10.7%
Industry Employment (2008-2012):
Agriculture 6.2% 7.3% 2.1%
Construction 7.2% 8.3% 7.6%
Manufacturing 20.4% 14.8% 11.1%
Retail Trade 11.6% 11.3% 11.8%
Transportatlon and . 6.2% 6.2% 5.5%
warehousing, and utilities
Professional, scientific, and
management, administrative, 5 304 6.3% 9.1%
and waste management
services
Educational services, health 24 6% 21 204 24 5%
care, and social assistance
Arts, entertainment, recreation,
accommodation and food 5.4% 7.7% 9.7%

service

NOTES: U.S. Census Bureau 2014 and American Contgn8arvey (ACS)



67

Bradford County is located in the northeast confeghe Commonwealth of
Pennsylvania where it shares a border with New YBri&dford County is governed by a
board of three popularly elected commissionersabletdifferences as compared to the
other two study localities are: the poverty levalsiigher between 2008 and 2012,
percentage of the population employed by the matwfiag sector was larger, and
median household income was smaller. As of Aug@sP014, the county ranked first in
number of unconventional gas extraction wells édilin the state (1,293) between
1/1/2000 and 8/1/2014 (Pennsylvania DEP, p. 1).

Susquehanna County is geographically positionedacately to the east of
Bradford County, also sharing a northern bordehWwiew York. Like Bradford, it is also
governed by a board of three popularly elected cmsioners. Susquehanna County was
the least populated of the three study countigsemanced the largest population change
between 2008 and 2012 (-2.5%), and has the |lapgeseéntage of its population
employed in the agricultural and construction sextads of August 19, 2014, the county
ranked third in the state in the number of uncotiveal gas extraction wells drilled
(996) between 1/1/2000 and 8/1/2014 (PennsylvaiR,p.1).

Washington County is the largest of the threeystialinties in terms of
population, and is geographically located in thetlswestern portion of the
Commonwealth near the city of Pittsburgh. It i©asverned by a popularly elected
board of three commissioners. Notable differenasssompared to the other study
localities, include: a population increase from @® 2012, as well as higher median

household incomes reported during that time, wighiBcantly lower percentage
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employed in agriculture with the highest employegiofessional/
scientific/management and arts/entertainment/réoreandustries. As of August 19,
2014, Washington ranked second in the state imtingber of unconventional gas
extraction wells drilled (1,104) between 1/1/200@ &/1/2014. According to the
Pennsylvania Department of Environmental Protedfice of Oil and Gas
Management database, there were a total of 8,2&8lueconventional wells drilled in
Pennsylvania during that time period (includes tivag plugged, reclamation complete,
etc.).

Data Collection

Initial data collection was comprised of semi stiwed interviews with key
informants in accordance with the interview proianoluded in Appendix D. Interviews
were conducted at the workplace of each key infotpeudiotaped using an Olympus
VN-702PC digital voice recorder, minor note takimgs performed, and a contact
summary form was completed by the researcher imatedgliafter the interview was
concluded to ensure credibility (Appendix E). Setamy data were used to confirm the
interview data, study conclusions, and recommeadsatiSubject matter expert
interviews were conducted to augment key inforniatetrviews (SB2/3 and SB4/5).
These interviews provided additional detail abogtl issues that key informants had
identified as significant (zoning, planning, nuisarproblems experienced across the
local levels of government). There were no unusualimstances encountered during
data collection. Table 2 is a summary the pertimgetview information conducted as

part of this study.
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Table 2

Key Informant Interview Summary Information

Date Time Duration Type
Cl 3/10/14 12:43pm  1:15:42 Audio
C2 3/11/14 10:03am  43:23 Audio
C3 3/12/14 09:31lam  55:32 Audio
SB1 3/10/14 08:48am 2:26:03 Audio
SB2/3  3/12/14 08:54am  33:21 Audio
SB4/5  3/12/14 13:11pm  35:34 Audio

The characteristics of key informants relevant dtudy include the job
position/responsibilities, the time each has semdus/her official capacity, and how
long each individual lived in/has had knowledgehef particular locality. These
characteristics are important for the context theyvide in how each key informant
comes to possess the knowledge shared, and theeueigs they provide the case.

County commissioner C1 has served on the commigsgbrover two years and
has been a resident of the county for more thayea@s. He worked professionally as a
successful businessman. His duties as commissiociade setting policy and
operational procedures for the county, budgetirdg@anning for various departments
including treasurer, courthouse, children and ypethergency services, jail, and sheriff.
C1 sees the energy industry as something thatddoeilgreat for our county but it has to
be administered well—accountability.” Because &flhiisiness background, C1 was very
knowledgeable about economic aspects of the phemamécluding regulatory
influences, finance and budgeting as essential teetf®e county becoming self-
sustaining with the phenomenon, and considers Hiiffisevard-thinking and business-

centric.” He reported having no personal bias amthiolvement in the industry.
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County commissioner C2 has served on the commigssbrover two years, lived
in the county “his whole life” and is a ®5generation” county resident. He described his
county commissioner responsibilities as “overality management.” C2 had a keen
general knowledge of the county’s history, inclgbusiness and agricultural
development, infrastructure, population, and heswof the industry’s progressive
influence over time in the community. He reportadihg a well under his property (not
operational), but having no personal bias.

County commissioner C3 described his respons#slifis “setting county policy
and procedures,” has served on the commissionOfgears, and “was born and raised
here.” C3'’s longevity in both the community andtba commission provides an
exceptional knowledge base as a key informant. &3am extensive background in
public service, is an avid outdoorsman, environ@lestt and resource conservationist.
As a county commissioner, he reported a positi@ecg toward the industry as a partner
in the community serving his constituency, but Bospnal bias for/against the industry.

The three county commissioner key informants reprethe broad spectrum
personally and professionally when compared tatmeeptual framework—political
diversity, background, interests, geographic, andessional experience although they
are all serving in essentially a similar capacttyhe present time as county
commissioners.

The fourth key informant, SB1, was recommendedritarviewing by two of the
three county commissioners because of his exteasigaletailed knowledge of the

phenomenon at both the county and local levelthémortheast region of Pennsylvania,
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the county commissioners and localities rely ondgisncy’s work to inform their
economic development, planning, infrastructure siagy and other social decision-
making strategies. He has been doing this worknfore than 20 years, and is uniquely
positioned outside of the political realm, unlike tcounty commissioners. He works with
government agencies at all levels, as well as gtneowners, energy company
representatives, non-profits, and businesses. ptetethat he does have moderate bias
in favor of the phenomenon because of the poditeresfits he believes it has brought to
the community.

Data Analysis

In accordance with Smith’s (1999) guidance for glaphic case study, interview
transcripts were read several times so that treareker was immersed in the data.
Interview transcripts were then transcribed intd fermat and entered into NVivol0 as
internal Microsoft Word documents. An iterative ess returning to the conceptual
framework provided a focused analysis, offeredra#tttve explanations for rival
propositions, and increased confidence in the s{Bdyter & Jack, 2008, p. 555). Thus,
the context of the respondents’ words were analgzaethey reflected the nature of the
phenomenon and how emergent themes and patterhs lbeigonnected within, between,
and across embedded subunits and the conceptoaviiark.

The nodes created in the software were consistiéntte conceptual framework:
economics, environmental (water resources was gmdbwith environmental as the
issue was not mentioned during any of the intergjeolitical issues, ethical issues,

public health and safety, and the regulatory coistiNodes represent issues and
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concepts derived from the conceptual framework,redme codes are pieces of data (text)
from the interview transcripts which relate dirgdth these larger concepts. The
occurrence of codes by node according to the slumhanty is provided in Table 3.

Table 3

Conceptual Framework Nodes and Codes by County

Codes Bradford  Susquehanna Washington
Economics 56 67 15
Environmental 7 8 10

Political issues 39 46 12

Ethical issues 11 21 8

Public health and safety 4 9 12
Regulatory construct 15 25 19

| used cross-case synthesis to link data fromritezview questions to the
conceptual framework and themes were clusteredveldp deeper meaning (Fade,
2004, p. 649). From the clustering, superordinatesaibordinate themes emerged. This
process was repeated for each interview and redi§itr prior interviews to ensure
consistency (Fade, 2004). A review of the intervagyestions and responses will
demonstrate how the codes and themes emerged dioeiniata analysis process, and
respondent quotations will support the importaricinese themes in the results section.

Articles from local publications were also reviewadquired through a
LexisNexis Academic database search comprisedradusasources including
newspapers, newswires, press releases, newsletggazines, law reviews, academic
journals, industry trade publications, web-basedlipations. In addition, the Daily

Review (Bradford County, Pennsylvania) and The Bfigbune (Susquehanna County,
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Pennsylvania) were also queried on search terms tihhe conceptual framework and
themes from the subordinate themes by county. NMae 2,545 additional data sources
(from 2010 to 20014) were used for triangulaticanirvarious local publications.

Table 4 summarizes the superordinate themes, escbasresponds to the
following: positive social consequences, negatiaa consequences, stakeholder role
in public policy, and resource needs; the subotditteemes are also identified below
each superordinate theme; the number of correspgrodides occurring within the data
are provided by source.

Table 4

Superordinate Themes and Subordinate Themes by County

Themes Bradford SusquehannaWashington Publications
Sustainability
Economic 56 67 15 381
Community identity 5 10 20 2
Family/generational stability 3 20 20 83
Value-added 12 12 0 51
Tax benefits 5 7 0 247
Training/education 0 0 5 64/93
Environmental 0 0 10 501
Adaptability
Nuisance issues 6 5 12 105
Infrastructure 9 1 6 150
Ethical issues 11 21 8 222
Autonomy
Planning and Zoning 2 8 19 108/40
Education
Information 28 30 6 405
GIS 3 3 4 3
Extraction history 0 0 5 63

A review of the interview question and responseh@following section will

reveal how the nodes connected from the intervianscripts to the conceptual
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framework cross-case, clustered into subordinamés, and began to shape the
emergence of superordinate themes.

Data Analysis- I nterviews

Positive Social Consequences Question-Sustainability Theme.

The first interview question began by inquiring geaaily “how has horizontal
drilling and hydraulic fracturing affected your comanity,” and more specifically, “what
local-level benefits have occurred because of as®d energy development?” Each
response among key informants to this interviewstjae was associated with the node,
“economics.” The differences in emphasis creatdubsiinated themes and the
similarities produced the superordinate theme asubility. Under “economics,” key
informants discussed: increased business develddfoerxisting and new businesses),
wealth creation, new jobs, reduced taxes, rippleeefrom royalty payments, economic
stability, sustainable employment opportunitieschhallowed the population to remain
in the area, support to the agricultural economkdsping land in large parcels, keeping
youth in the area providing generational stabiMglue-added products like compressed
natural gas, financial help to senior citizens wgidifficult economic times, and new
infrastructure in the community. The subordinaenles of community identity,
family/generational stability, value-added bendfigsived from the resource, tax
benefits, training/education, and environmentatgution were all related to the positive
social consequences under “economics” and wereppast of a sustainable economy

and sustainable future for these communities.
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Negative Social Consequences Question-Adaptability Theme.

The second interview question was “what negativeasaonsequences has the
community experienced?” The five other nodes frammdonceptual framework are
examples of potential negative social consequeaicésiata were coded accordingly.
The key informants consistently identified tempgnanisance issues and damage to
infrastructure as negative social consequencesidimg: traffic, congestion, noise,
damage to roads, a lack of adequate housing, érainsorkers, and slight increase in
crime. Ethical issues were also associated witbgieed unequal treatment of
homeowners by energy companies (leases and padtgiron costs, minimum
royalties). All key informants emphasized that tliegative social consequences were
temporary, lasting only during the “ramp-up sta{f&’12 months) when construction and
drilling begins in the community. The subordindterhes of nuisance issues,
infrastructure degradation, and ethical issuesat@ermanent, they are issues that a
community and its leaders can have some contral tives, adaptability is an
appropriate superordinate theme for negative scorequences.

Stakeholder Question-Autonomy Theme.

The next interview question sought to understand th@ community’s
stakeholders influence decision-making and puliccyg development. In the
Commonwealth of Pennsylvania, the decision-makhilitya of counties, cities,
boroughs, townships, and villages was believecetpdrticularly influenced by various
stakeholder groups because of the comparably fragudetate government-local

structure. This fragmented structure was a to@t ¢merged during each key informant
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interview. SB1 noted that “there are 2,700 munildigs in Pennsylvania in some form”
and “from the standpoint of autonomy” it is “botlstauggle and a benefit.” Responses
from the key informants were fully consistent—tht@keholders they considered most
crucial were the townships and municipalities wittheir counties. The subordinate
theme that emerged from all key informants wasmtamnand zoning, because these
issues relate most directly to controlling the piraenon at the local level (where the
wells are drilled). The emergent superordinate gnénom the stakeholder question was
autonomy; at both the local and county level inB3gtvania, the majority of the
citizenry prefer autonomy in matters related ts ffhenomenon. Subject matter experts
were subsequently interviewed pursuant to zonirgpdanning in one of the three
localities; the details of these interviews aredssed further in the Results section.

Resour ces Question-Education Theme.

The final interview question was intended to detemwhat resources are most
important for local level decision-making assoaiaéth the phenomenon. For this
study, resources that were considered as potgniigtiortant included equipment,
human resources, and informational resources. Bdbidinformation and education of
community decision-makers emerged as the mostfgigni needed resources in this
category. Key informant responses included: edanatnformation (economic and
demographic data), logistical and technical dadenfthe energy companies, and GIS to
know what infrastructure and data exists in the mamity. Information and GIS are
recommended resources for local decision-makegsitte public policy development

pursuant to this phenomenon. Extraction historg almerged as a significant subordinate
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theme for Washington County because that experienasea key resource. It enabled
Washington County to negotiate more effectivelynwite energy companies initially,
and to have more of the education and traininguress in place to support the industry
at the outset of drilling. Information, GIS, andmxction history support the
superordinate theme of education as the fundantgntgbortant key resource most
needed for local level decision-making.

The responses among the key informants were censisith the conceptual
framework and were consistent with each other. Aesalt, it was determined that there
were no discrepant cases among the data.

Evidence of Trustworthiness
Evidence of Trustworthiness

In accordance with Lincoln and Guba’s (1985) evieecriteria, internal
validity, external validity, reliability, and obj&uity are alternatively considered as
credibility, transferability, dependability, andrdomability to ensure trustworthiness of
naturalistic inquiry in the positivist tradition.

Credibility refers to the authenticity of the stualy it represents one reality, or
various realities (Lincoln & Guba, 1985). To aclaesredibility, | used rich descriptions,
peer review, subject matter saturation, bias otation, a comprehensive and descriptive
accounting of data collection and analysis procesiucomparison with conceptual
framework (from the literature), confirmation ofcaicacy from study participants
(member checking), exploring alternative explamaiduring data analysis, and ensuring

internal coherence through phased coding (Milesubétman, 1994). Audiotaping of
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interviews and maintenance of detailed reflexivgpaling and field notes have
documented the credibility of the research. | élemgulated the interview data with a
LexisNexis Academic database search comprised of than 2,500 articles from
sources including newspapers, newswires, presasesde newsletters, magazines, law
reviews, academic journals, industry trade pulibcest, web-based publications.

Transferability of the research process and finsliagyoss cases,
geographic/geologic setting, and similar study tass is also employed as an
evaluative criterion (Cresswell, 2009). According-incoln and Guba (1985), the
transferability of the research findings cannospecified by the researcher, but rather,
must be evaluated by the reader to other situatibramsferability in this study has been
addressed through explicitly described methodspaodedures, rich descriptions, data
analysis sequences thoroughly documented, biageged, competing hypotheses
considered, and the retention of study data foed&ry (Miles & Huberman, 1994).

However, further supporting the potential for tf@nability, the three localities
comprising the Marcellus shale case study samplelption have also been selected by
the EPA (2011) because their characteristics redmpmextend across geographic and
geologic settings, time, and evolutionary stagthefphenomenon. In addition, the
research design for this study originates fromliteeature, specifically, the work
performed in the Barnett shale by Anderson and @beq2009), Wynveen (2011), and
Theodori and Jackson-Smith (2010); thus, some ctarstics of the research design
may accurately be compared with similar studighéliterature and applied to future

research.
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To ensure dependability, clear and consistent reBepiestions and interview
protocols were employed, a thorough descriptiothefresearch design and procedures
was maintained, and peer review was used througheutesearch process. As research
participants have been from three different loesitparallelism across informants and
contexts has been established by thoroughly defithia roles each has assumed with the
phenomenon (Miles & Huberman, 1994). In additicetadquality checks have been
implemented throughout the data collection protgsthe use of the contact summary
form.

To ensure reflexivity, | maintained a reflexive joal documenting my awareness
of “subjective and experiential aspects of res€ai@iigun, 2008, p. 184) (to include the
research topic itself, the perspectives and expee of the key informants, and the
audience to whom the research is directed) throuigthe research process (Gilgun,
2010).

Results

The research question for this study is: What lagesbcial consequences
associated with horizontal drilling and hydrauliadturing in the Marcellus shale and
how have stakeholders and resources influencedideanaking and public policy
development at the local level?

Positive Social Consequences

When asked whether the benefits of energy developméweighed the costs,

three out of four key informants responded withatlyethe same word, “absolutely.” The

fourth key informant said, “Definitely.” When askegecifically about positive social
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consequences associated with the phenomenon, yhefeemants overwhelmingly
responded that the economic benefits are the nuartgepositive social consequence.
The economic benefits included such things as nesinbsses, job creation, tax
reduction, economic stability, homeowner investnaend spending, royalty payments,
infrastructure improvements and expansion, incre@asecial services, donations from
the industry to the community (e.g. new librariesspital, community college
investment, etc.).

Positive social consequences from economic beraftsiot purely comprised of
monetary “value,” however. The superordinate thessociated with positive social
consequences is sustainability. From the positbememic social consequences
described by the key informants, other positiveada@onsequences emerged, including:
training/job opportunities for youth to stay in theea thereby creating more generational
family stability, enhanced financial security f@msor citizens, the development of value-
added products for use in the community prior tpaek(quality of life), the
advancement of sustainable economic developmetith@nincreasing capacity of the
community to preserve its individual identity.

C1 explained, “The education in the area, mostesitgithat graduated high
school left the area to find work elsewhere, theyldn’t get a sustainable job here. I've
got some of them that are making $70,000-$80,0&¢hfout of high school they are
making more money than their parents have, geliamgfits and retirement. And they
stay home.” C1 also noted the economic benefitiihatoccurred by reduced heating oll

costs to senior citizens. “Because it's no longeha@ice do | buy heating oil or buy my
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prescriptions; now | can buy my prescriptions anthave that huge expense.” “So not
only the economic benefits but the opportunitiesgeople to stay in the area, for
families to stay together, children, grandchildnemr, have pride in employment now.”
The meaning from positive economic social consegeem this community is
sustainability of economic growth and stabilityfamilies for generations.

The sustainability theme was echoed by C2 for kengn business development
for his agricultural county. The industry has alemvfarmers “to update equipment,
update their operations, put money back into tha flhat they otherwise would have had
to borrow.” C2 noted “the business developmentsHanhg-term business development
taking place in our county because of the proxirtotthe resource is going to benefit us
years and even decades and probably even generatiorthe future.” The industry has
allowed his community to maintain its agricultuidéntity.

C3's focus on economics was somewhat differeng)yikhe result of his county’s
resource extraction history (steel mills and coaling) and different geographic location
(southwest Pennsylvania). He described the econbemefit to his county in terms of
“monetizing assets.” “| do not want us to lose country charm. And the gas and oil
industry has come in and allowed us to keep th&atWmean by that is, before, 10 to 15
years ago, the only way a farmer or person in gneatural community could monetize
their assets is by selling off to developers, pgtt strip mall on it, putting a housing
plan on it, or a parking lot. Now, they come in andnetize their assets—they are taking
an acre, pumping down, pulling out the money, deth t within 9-12 months, that

footprint is a well-manicured yard. And those peopie not developing that property
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into a concrete jungle. That's what | think is ariehe biggest assets that we are seeing
environmentally. We were raped and pillaged gommgdal and manufacturing steel. We
polluted our rivers and are still dealing with anithe drainage from the coal industries
in the 1920s and 1930s, we learned from that aischibt happening now.” He continued,
“not only from the monetary aspects, the increasgdnue it's brought in, the jobs it's
created, the wealth it's created, the employmeéntieated it has also helped us protect
our environment, | will be very blunt.” C3 was albdearticulate a similar sentiment that
C1 and C2 were referring to: “This industry is hetpus keep our identity—we are an
agricultural community. And there are farmers oertehithat own 100-200 acres and they
were dirt poor, and the only way they could moreettzat and the only way they could
live was working another job and then selling thiaperty off to developers and then we
end up having housing, parking lots, strip mallewNhis and you don’t have to do that.”
The issue of community identity was common to alf knformants but was most clearly
articulated by C3. C3 also discussed, from a pelgoerspective, his grandchildren and
passing environmental resources down to them (g8aeal/family subordinate theme).

SB1 was the most detailed of all key informantdweégard to the economic
development information. His primary focus was loa ‘tvalue-added” aspect of the
phenomenon, which is how communities are bengdittiom and using the resource
before it leaves the area. “Susquehanna Countyas@going to find, is number one on
the list—they have some of the most prolific walishe entire United States. For the
first time, they have a company coming in nhow aaaci¢hising areas and bringing pipes

into communities so that the new hospital has e, first high school has gas, and
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we’re looking at what we’re calling value added—urat gas distribution is value-added
in itself—CNG stations, coming up, used for velsclidat's really the value proposition
here. Communities are actually realizing the valiigne resource themselves.” “What
we're seeing right now with all these value-addemjgxts, are projects taking us to the
next level of sustainability as far as the dollaese, the jobs here, and the investment
being here, and none of them are cheap.” SB1 alwrfA lot of people had little local
businesses that got a good shot in the arm. Agzangave opportunities to keep some of
the youth in the area, we have a lot of youth kate the area, some education
opportunities were formed around it in the region.”

Negative Social Consequences

Negative social consequences reported by keynrdats were consistent, and
most of them related to issues associated withrémep-up stage” of drilling in their
communities (the first 9-12 months). These includeaific congestion, dirt, noise,
damage to infrastructure (roads), heavy equipnmavcomers (population increase),
transient workers, impacts to school systems, siigittease in crime, lack of adequate
housing and other adequate infrastructure (waggves and roads), lack of trained
workers to support the industry (1-3 years). Sofrtb@negative social consequences
did, however, also relate to unfair/unequal treatinoé homeowners by energy
companies (leases), post-production costs, andmaimiroyalties and some minor
negative environmental impacts.

C3 said that negative consequences are assowdlethe drilling phase of the

phenomenon, “anywhere from 9 months to 12 mont@8.differentiated between real
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and perceived negative impacts, “When they come drill with derricks and big
equipment, lots of traffic, lots of raw water trgckhat’s real; the traffic, the congestion,
that’s real. But it is embellished a little bit la@rse it's only here for a very short period
of time, it's temporary, and it's not constant. Weéked about traffic congestion, dirt that
is concentrated into maybe a month to 2 months.ré/ités concentrated, they do it
almost 24 hours a day, 7 days a week, so thaaldt it is embellished that it will be a
lifetime. It is not a lifetime, once you get thrdudg, it is done.”

SB1 also mentioned a fundamental lack of undergtgraimong property owners,
initially, and people signing “bad leases” becalse were neophytes.” “We didn’t
understand the industry. So people signed baddeasme leases that were not in their
best interests that were in the company’s bestsasts. They were written by the
companies. They weren't fair.” He also discus$edproblem with post-production
costs, and the increasing involvement of the coaatymissioners to make sure that
landowners are protected. He noted the problem pa#t-production costs being “a little
hidden clause minus, minus, minus, plus marketmerdraent which is another clause in
there, all ways for them to subtract money, whigkytcan do. But they really shouldn’t
subtract it out of the landowner’s share.” SB1 alescribed some of the perception
issues having to do with environmental impacts. SMoeople in Philly don’t want the
industry because they think it is polluting all g@undwater and streams and fish.
Again, it's a perception problem that our legistatm Philly have because they don't
have time to really understand what’s going on. Aadt is a forever-educational

process.”
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Stakeholders

The second research question is intended to deternow stakeholders and
resources have influenced decision-making and pylolicy development. This is
important because other counties faced with sinpiaitive and negative social
consequences may be able to work with their stdlehsy and having access to
resources, they could be better positioned to atkigiegative consequences and leverage
positive outcomes.

All the key informants included in the study chadeaized their key stakeholders
as their local level constituents—the represergativom the townships and boroughs.
Given the structure of the Commonwealth of Penraylv government, county
commissioners serve as a liaison between and atooalgmunicipal stakeholders and
state level government. Washington County alsaiotedl the local chambers of
commerce, the Penn State Coop, (who assist faimédesision-making), and local
conservation districts (watershed protection) afitewhal stakeholders. In Washington
County, these additional stakeholders primarilysdran educational and networking
role in the community.

C1 clearly expressed that his stakeholders detiregerate independently, and
he addressed zoning, specifically, saying thastakeholders were not in favor of
widespread zoning. “We did look, at one time, ohdca whole bunch of townships to
see if they wanted to do a coalition of zoning pedple said, ‘no, we don’t want more
rules.” Everybody wants that ‘special zoning’ tpattains to you but not to me. When

they start going through the process, the compebemplan, that's what you have to do
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to create zoning, when people start getting ité&d process that's when they say, ‘we
don’t want that.”

Like C1, C2 described how his county’s stakeholdirs municipalities, have
preferred autonomy in their planning and zoninggie$ pursuant to the Marcellus shale
and related social consequences. He said therensazemmon zoning problems or
planning issues among his stakeholders that thetgdas been asked to address. “To be
perfectly honest with you, there have not beert aflissues regarding (zoning and
related public policy) in our county, there jusshd.”

Planning and Zoning

Following interviews with key informants, it wasidgnt that the research
guestion about stakeholders and public policy veesmonly associated with issues of
zoning and planning. Using snowball sampling, | treglopportunity to interview subject
matter experts SB2/SB3 (together) and SB4/SB5 (tegebut in separate interviews.
These personnel are, respectively: a county dire¢tadministration, county
commissioner/former township supervisor, a coutdyniping commission director, and
an employee of one of the county planning commissidll have an opportunity to
interact with stakeholders on a daily basis, amalkrfirsthand, the
commonalities/differences in planning and zonirsyés among stakeholders in the
county. While these data may not be representativass all three counties in this study,
they may be applicable to other counties as deteunby the reader.

SB3 described the phased approach to construatdpm@duction as the impetus

behind many of the nuisance ordinances. “The tinisity is construction versus
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production, there are two phases. In constructlmere is a lot of turmoil because
something new is coming into a community—truckst, ednachinery, late night lights.
There is a whole change in the environment, whsolihat people normally react to.” He
described the steps as “educate, communicate egisldte.” The initial ordinance “was
very shallow because of the Oil and Gas Act, yataaally do too much at the local
level.” SB3 said, “From a county standpoint, we baip coordinate and educate, but |
don’t think anyone wants to step on the municipedittoes—they have their jobs to do.”
“However, as we look at what happened with Act @8 they challenged the local
ordinances and the zoning issues, which is a vgdige.” “Who knows the community
better than the local representatives? They shdtierefore, it should be a combination
of some broad guidelines of what you should noawld then let the local municipality
take it from there down to my area where do | wdailing in my area.” SB2 said, “I
think, on the county level, if we have a role, if®re of an advisory than it is legislative
one. We have so many different communities, rundl suburban, if the county came in
and tried to say, ‘this is what you have to dobaody likes that.”

The next interview took place with SB4 and SB5 fritia county planning
commission. These experts described the evolufitimecordinances across the county,
as the drilling activity has spread across the gousB4 described, “Some municipalities
have been reactive and now what we’re seeing tattbee are becoming proactive and
making sure that the ordinances are in place. Tarera lot more players, there is
legislation out there to provide them with the fungd so now, several years later, they

are making sure that their ordinances are up tecgsgdeocalities are in the process of
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upgrading ordinances and trying to get some cantroplace.” SB5 described the nature
of the commonalities among the ordinances as ktatésetbacks, nuisance issues.” SB4
explained, “Nuisance issues are the common thpgagenting nuisance, noise, dust,
storm water. Safety is the other thing, especidb contact information. That was one
of the things, home, emergency contact informatiow you have a list of all
subcontractors working on the site, so when youtssetruck out there you know it's
related to that site.” “Job training, public safeand emergency contact information.
Health and safety plan stuff is addressed by satebut locals want that information
too. So now the municipality gets tons of inforratiAnd it evolved to they are
responsible for the subcontractors. | think a fahem put that into their other industry
standards so it actually helped their old ordinagetebetter.”

SB4 suggested, “If you have some sort of ordinaatksast then, the companies
have to come to you and start that open dialoguetlzat’s just relationship-building as
municipal officials—that’s really the most importahing. It's nice to have the
ordinance, and you need to have protections yilbut you don’t just want to stand
behind that.” Both SB4 and SB5 emphasized the fmestakeholders to be proactive
about ordinance development before drilling becomegspread. They also emphasized
the importance of maintaining the following infortiea: well site locations, owner,
coordination with emergency services, mapping.

SB4 and SB5 also expressed concerns about sunfi@oceindments and zoning,

reclaiming well pads, drilling new horizontal welfump stations on private property
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and the effect these things will have in the futbmeeasements, zoning, and liability.
Many issues remain unresolved by public policyha time.

Resour ces

Regarding important resources needs for publicpalecision-making, all key
informants agreed that information is the most i@uesource. C1 replied, “The first and
foremost thing that has to happen is you have toine educated. The second step is
getting you to understand what the gas industayl isbout.” C2 answered the resources
guestion by responding, “Again, it goes back t@infation gathering, traveling, talking
to other areas of the country that have developedyy historically. You can’t get too
much information, study, study, study. Even theny’l learn only so much because it is
true, the technology is advancing such that theea&pce we have here is not the same
experience.” C3’s reply was, “The most importarsioerce for us to have globally is
information.”

SB1’s response to the resources question was, fifidtehing is good data. The
problem you have is fundamental demographic inféienmaabout our county during the
census was bypassed with this industry. This hagpen fast, back to the original issue,
that so much happened in such a short period @, tirmouldn’t have told you what the
population of this county was. All the fundamerdamographic information that was
useful to appeal to the powers that be, from ecgdtandpoint, well, we don’t have those
numbers. In many ways, the state said, ‘just tellvbat you need.” We told them what

we needed, but we couldn’t substantiate it wittadat
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All key informants indicated that information wadmtmost important resource for
public policy decision-making pursuant to the phaeaon. Additional subordinate
themes that emerged were GIS and extraction higfWashington County). GIS is a
resource for localities to consider, if possibt#, thanaging data. Extraction history is
another resource some localities can benefit frenabse it provides a level of existing
experience working with energy companies and adkaonk of reference for
environmental resources management.
Similaritiesand Differences

Similarities and differences among the embeddedusitb are observed with
several subthemes. Washington County noted traedlugation and environmental
among the positive social consequences, whereaghbe study localities did not; in
addition, planning and zoning (19) was higher taksholder issues, and extraction
history was noted for resources and was not mesdidor the other two study localities.
Washington County’s extraction history with coahmig and the steel industry is likely
to make training/education and (lack of negative)imnmental outcomes a positive
social consequence, planning and zoning a morensaiakeholder concern, and
extraction history a beneficial resource for pulplaticy development. In addition,
Bradford and Susquehanna Counties are just begjriairealize the positive value-
added advantages of utilizing the resource in tt@inmunities and the tax benefits,
while Washington County is farther along in theletionary cycle of the phenomenon.
Ethical issues and political issues have been sarent in Bradford (11) and

Susquehanna (21) Counties than in Washington CdBhtfifferences in the local
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experience, as observed with Washington County, atsybe attributed to its
geographical proximity to a major metropolitan afledatsburgh), confirming earlier
research findings by Brasier et al. (2011).

The similarities among the embedded subunits wemeistent in negative social
consequences with nuisance issues and infrastey&liihough there were minor
differences in emphasis on the severity of thesgels. This is reasonably explained by
the inherent political sensitivity attached to hiodividuals communicate negative issues
or problems to outsiders. Similarities also exisietbng the localities regarding
stakeholder autonomy, and in the need for inforomai resources for public policy
decision-making and the importance/necessity of &l& tool for localities. All agreed
that the benefits of unconventional energy develempnoutweighed the costs, without
hesitation.

Secondary data from publications (used for triaatyoih) suggested confirmation
of the primary thematic data. Additionally, thesegadreflected the media’s interest in the
phenomenon, particularly with respect to the sbceid politically sensitive issues such
as environmental issues (886), economics (381 heaefits (247), ethical issues (222),
the need for information (405), and training andaadion (249), planning and zoning
(108/40), family/generational stability (83).

The differences among the embedded subunits sugihedtextraction history is
an important factor in what resources a localitgdsefor public policy development; it
also appears to influence a community’s percepifquositive social consequences

regarding environmental outcomes and preparingvtir&force of the community to take
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maximize advantages of the phenomenon. The sitaneveal that all three
communities (who characterize themselves as priyiaural/agricultural”) regard
family and general stability and protection of tr@dmmunity identities as a positive
social consequence derived from the economic bsrafthis phenomenon, in particular.
Finally, the value-added benefits that Bradford 8adquehanna Counties are realizing
are comparably new, and are enabling those comiasindt achieve additional economic
advantages and quality of life benefits early othm phenomenon’s evolutionary
process.

Summary

The purpose of this embedded case study was belore the social
consequences of horizontal drilling and hydraulacturing in the Marcellus shale,
including the role stakeholders have assumed inanting public policy and the
resources needs of localities for decision-makKiite study found that the positive social
consequences are largely associated with econanifits. These economic benefits
then provide for other things. Communities are ifmgdhey are able to keep their unique,
individual identities through sustainable econogriewth and new business
opportunities which support families and bolstemayational stability; adding value to
the resource through distribution/usage systentisarcommunity enables residents to
enjoy the benefits of the resource in their commesiprior to export; residents realize
the benefits of reduced taxes, further facilitatamgeconomic ripple effect within the

community.
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The study also found that the negative social aqunseces are temporary, and the
key to managing them is a community’s ability t@jd Nuisance issues experienced
during the initial 9-12 months, and the ethical aaglulatory hurdles related to the
evolutionary stages of the phenomenon can be efédgimanaged using public policy
tools.

The stakeholder and resources aspects of the steidyintended to characterize
how each influenced the development of public palicthe study counties. The
emergent theme regarding stakeholders was thattohamy, in fact, stakeholders only
networked to the extent that it benefitted the dtgwment of their own policy. With
regard to the resources question, information Wwastnergent theme from key
informants, with each citing the need for data addcation as paramount for themselves,
their stakeholders, and their constituencies, paerly at the beginning of the
phenomenon’s evolutionary process.

How these study results relate to the literatuteatvihe implications are for
positive social change, and what these findings megn for other localities in the

Marcellus shale will be explored in Chapter 5.
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Chapter 5: Results
Introduction

The purpose of this case study was to exploredbrisconsequences of
horizontal drilling and hydraulic fracturing, stddader influence, and resource needs of
Marcellus shale localities. The study was condutesksist localities with the
challenges of leveraging positive outcomes andgatitng negative consequences. The
Marcellus shale is expected to account for neaalfydf domestic natural gas production
by 2035 (U.S. Energy Information Administration 129).

| found that the most significant positive sociahsequences are economic, and
are related to themes of sustainability. The pasisiocial consequences are sustainable in
many ways: in the types of employment the phenomdémimgs to the community, jobs
which enable youth to remain in the area, thusigig generational support to families;
new businesses that provide diversity to the lecahomy; the value-added aspects of
the phenomenon which enable the community to redliisthand, the benefits of the
resource and also provide long-term economic patlent

The negative social outcomes are temporary, widptadility being essential to
mitigation. Because these are temporary, the wlofithe community to adapt to the first
9-12 months of the “ramp-up” stage in the phenomé&nevolutionary process is
essential to mitigating the negative consequenidss.‘unethical”’ issues related to
leases, royalties, and regulatory hurdles aregfdhe “learning curve” of the community
as it adapts and learns how to negotiate with tieegy companies and develop public

policy tools to manage negative consequences.



95

| also found that stakeholders in the three coarfagored autonomy in matters of
public policy development, and that the most aiti@source key informants recommend
for a community new to the phenomenon is infornratithe education of decision-
makers and stakeholders is a vital first step enptocess when a community decides to
undertake horizontal drilling and horizontal frawbg on a widespread scale. The
information needed by decision-makers includes dgapmhic and economic data about
the community itself, and extends to planning agistical data from the energy
companies working in the area. Extraction histsrg resource some communities may
have and others may not, but it has been demoedttlaat experience is beneficial in
leveraging positive consequences and mitigatingimegyoutcomes.

Interpretation of Findings

In comparison to the seminal work on social coneegas in Texas’ Barnett shale
by Anderson and Theodori (2009), the findings o #tudy were consistent with positive
social consequences tied to economic prosperityraptbvements in public services for
communities where the phenomenon was new. The téhsparities among wealth
and power was not significant but mentioned as Guaétreatment” having to do with
leases, royalties, and post-production costs patdoa@nergy company agreements; the
theme of social disruption emerged as significack, &n fact, translated across
geographic boundaries to the Marcellus shale (@mewendation for future study). This
study also confirmed Theodori’s findings regardihgpelling misperceptions through
creating partnerships with stakeholders, clear camaation, and public education, and

also confirmed Theodori’'s 2012 study linking residsupport for industry when energy
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companies go beyond minimum legal/regulatory reguents and implement better
information-sharing practices. The significancelo$ study in confirming some of
Theodori’s findings is that they cross geograpluarmaries and geologic settings.

This study also confirms Wynveen’s Barnett shalekf@8011). Emergent
subthemes in her case study included: justice gadyg quality of life and community
identity, health and safety, traffic and road cdiods, citizen and stakeholder
involvement, and power and politics (p. 16). Irsteiudy, her themes were confirmed,
the most significant of which is community identifjhe reason this is significant is
because the geographic settings are differentieuémnphasis of the key informants was
the same. So, regardless of what the communitgstity might be, a community’s
interest is in seeking to safeguard that identityewfaced with challenges associated
with the phenomenon.

Theodori and Jackson-Smith (2010) found that $acid environmental
perception variables were a key factor in formatbnesident attitudes. Although this
study found that environmental perception variallese less important, it did confirm
that better communication among government reguilatgencies and energy companies
with key stakeholders does influence public percapand resident attitudes.

This study confirmed findings in social sciencerkvim the Marcellus shale
performed by Brasier et al. (2011), specificalhg tonsistent local economic impacts
and social impacts identified in the Pennsylvamanties included in that study. These
findings are not necessarily surprising, as twthefcounties (Bradford and Washington)

are similar between the two case studies but Syezat elapsed between when each
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study was performed. This study also confirmed éx#tactive history plays an
“important role” in the administration of countylgic policy regarding the phenomenon
(p. 55).

Because appropriate and reliable measures of selhealth outcomes and
environmental degradation were not a part of thidys these findings cannot inform Liu
et al.’s 2012 work. However, several of Weigle’81R) research findings on resilience,
community, and perceptions of Marcellus shale dgv@kent in the Pennsylvania Wilds
were largely confirmed by this study. The socioexoit concerns were fully validated
by all three counties included in this study, imthg: jobs, economic impacts, housing,
development, sprawl, infrastructure impacts, roagrddation, etc. The government and
planning concerns surrounding the fragmented natuREnnsylvania’s structure was
also a concern voiced by key informants in thislgtinowever, the theme emerging from
this study was autonomy. The stakeholder communitiere not looking for legislation
or guidance from state government, but rather gpredl to operate autonomously in
development of zoning and other public policy issiRegarding the other two
subcategories Weigle noted that environmental insp@aed health and safety, these were
not particularly noteworthy in this study. Weigkported that “environmental impacts
were also major concerns,” but this was not hecemfirmed (p. 9). Additionally,
adverse impacts to the health care systems amubtbatial for adverse impacts to the
health and safety of residents resulting from firead of infectious disease(s) was not a

concern expressed by key informants in this stpdiQ).
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Jacquet (2012) explored how natural gas extrac@onreasonably be compared
to solar and wind power alternatives, given vagalidf geographic proximity, economic
influence, and environmental attitudes. This stcaty confirm Jacquet’s finding that
“attitudes toward energy development tend to beemnegative during periods of intense
development” and that “landowner compensation pedence with an energy company”
is a “strong predictor” (p. 686) of attitudes.

This study cannot confirm or disconfirm any of heblic health literature
because no public health information was ascerdaiiueing the interviews. EPA’s study
of hydraulic fracturing and the potential impactdrimking water resources has not yet
been released for public comment and peer revid¥A(R2014). It is very likely that EPA
may influence public perceptions of the positivd aegative social consequences
associated with drilling and hydraulic fracturingsied upon the findings in the published
report.

Rahm and Riha (2011) studied public policy altaéues which support a strategic
management approach combining regional water reessumanagement; they
recommend regional planning along with project-leresironmental oversight. This
study confirms their findings, supporting some dguavel planning. However, the
stakeholders in the study preferred autonomy irter&bf zoning and other public policy
issues having to do with managing social consecgeparsuant to the phenomenon.
Therefore, the results are likely mixed, and furtstedy would be required on specific
issues to confirm or disconfirm findings. Presenthater and energy resources continue

to be managed independently.
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Scott et al. (2011) incorporated energy develograed water resources public
policy; those findings were confirmed by this stuBecision-making continues at the
most fundamental level, individual communities (noipalities/localities), which operate
autonomously. While some planning and networkingueg among them, and with the
county, these stakeholders prefer to develop pylglicy independently, at the local
level. Bazilian et al. (2011) incorporated a thradiable, food, to Scott et al.’s theory,
suggesting improved resources planning could beeaetl. This study did not confirm
nor disconfirm the results of that study as thedthiariable was not incorporated into this
study.

Disjointed regulatory structures and frameworkansther variable that has been
studied in the literature. Rahm (2011) examineddbk of a cohesive regulatory
framework in Texas for unconventional energy depelent, suggesting that fragmented
policy at all levels of government undermines haisesources planning and
management. Without a cohesive policy, a stateaal Iculture will be the primary
impetus controlling the future of unconventiona¢rgy development. This study
confirms Rahm'’s findings. The political, socialddincal culture of the counties and the
individual municipalities are dictating public pojirelated to managing social
consequences of the phenomenon.

Blohm et al. (2012) focused on disjointed publitigy and recoverable gas
estimates, has relevance to this study in so farrakates to public policy variability.
This study confirms that there is a fundamentat lafcconsistency among municipalities

and counties with respect to public policy, as tbimBlohm et al. However, this study
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found that the disparities appear to be by choiceividual municipalities prefer the
autonomy to make their own decisions with respeaoining and policy development to
manage social consequence issues.

Kinnaman’s (2011) research on the positive econamgacts could not be
positively confirmed nor disconfirmed by this studydvanced econometric modeling
was not performed as part of this analysis. Likewi&/eber’s (2011) comparative
analysis of 338 counties in Texas, Wyoming, ancd@alo could not be confirmed or
disconfirmed by this study. Luzadis et al.’s (20&0plogical economic study also could
also not be confirmed or disconfirmed by this stulli$hough positive economic social
consequences were part of the findings of thisystad advanced economic analysis was
beyond the scope of the study.

Robinson’s (n.d.) theory of ecological economicg/mepresent a suitable
framework for exploring unconventional energy depehent in the Marcellus shale.
This political theory posits that ecological econosrfails to adequately incorporate
democratic principles, that unfettered economiawtincand sustainability may not be
congruous, and that restorative justice may bepanopriate means of ascribing
responsibility to the populace for the decisionsdkes. It is unclear whether or not this
study confirms Robinson’s theory. The study coumntealized economic growth, but also
believe they have experienced sustainable growtleyevthe energy companies have
done damage (to infrastructure, for example), theaye made reparations; tax advantages
have extended to all residents regardless of whetheot they have drilling on their

properties. However, key informants also reporteethical practices by energy
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companies taking advantage of homeowners, cititaisg advantage of energy
companies in housing/rental property leases, amer anstances where reparations were
not/could not be fully made. In addition, althougk belief is that the economic growth
is sustainable, it is unclear at the present tirhetier or not this is accurate. Ecological
economics may be a suitable theory for unconveatienergy development, but this
study can neither confirm nor disconfirm Robinsaihsory. A more focused study
would be required to determine the appropriatenéssological economics as a suitable
framework for unconventional energy developmerthanMarcellus shale.

Hughes (2012) linked concepts of justice to clingdeernance, and identified
four mechanisms of injustice, including: politieonomy of poverty, thick injustice,
technocratic governance, and institutional capegifp. 3-4). This study can neither
confirm nor disconfirm Hughes'’s findings; a moredepth study of the deep-rooted local
political and socio-economic structures in the camities would be required to enhance
understanding of the injustices that may affectlipyinlicy development in the subject
counties.

Recent publications have explored social perceptadmisk, residents’ attitudes
of the phenomenon, and public policy developmerdskr et al. (2013) found that
individual risk assessment is a highly complex ewde and that apprehension about
whether or not the energy industry will operateesa€ompetes with economic
opportunity and fear about adverse environmentphtts, among other factors (p. 14).
Brasier et al. (2013) noted that in the early bawnt stage, problems and perceived

unethical practices by the energy companies adsodcrath leases contributed to
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undermining trust in the community; but that “peigatory processes” and “constructive
dialogue” can build trust with time among interesparties. This research confirms their
findings, and supports these recommendations foicgeatory dialogue, particularly in
the early stages of the phenomenon.

In addition, Schafft, Borlu, and Glenna (2013) stddhe relationship between
local perceptions of risk and opportunity throubl tens of school districts in
Pennsylvania’s Marcellus shale region. Regardiraptiown theory, they recommended
that drilling extent is their most important schglacontribution to the theory, variability
with time, intra-regionally (with local developménand therefore had differential
community effects. This study confirms their finggof variability with time, and
supports their use of boomtown theory as partegtlgropriate for this phenomenon.

Another recent publication related to resident @evas a longitudinal study
(2009-2012) in Pennsylvania completed by Willitaldff and Theodori (2013). The
most significant finding from their study was timadre respondents appeared to have
enough knowledge gained during that short pericgheod to answer the survey questions
than they had during the previous survey. In bbéh2009 and 2012 surveys, support for
drilling was larger than opposition; 2012 resportd@ndicated larger opposition to
drilling and respondents in 2012 were more cona@kaim®mut environmental issues than
were the 2009 respondents. The attitudes refletedg this study disconfirm Willits et
al.’s (2013) study in terms of environmental comeer

Finally, Heuer and Lee (2014) examined stakehatiéudes in the Susquehanna

River basin in Pennsylvania across stakeholdeosgatonprofit, government, and
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private, on four categories, economic opporturiigalth and safety, preserving
communities, and achieving energy security (p.heifstudy found that public concern
ranked, in order: health and safety, communitiespnemic opportunity, and energy
security (p. 15). On the surface, this study seetoalisconfirm Heuer and Lee’s (2014)
findings; however, if the research question is afpablic concern, | would submit that
residents in Susquehanna would be less concermed etonomic opportunity, as they
have already come to realize economic benefits.rkasonable to expect they would be
concerned about health and safety presently bethedeng term effects of drilling and
hydraulic fracturing are unknown at this point e tboomtown cycle.

Theoretical and Conceptual Frameworks

A contemporary theoretical framework has not be&tely accepted for
understanding the 2kcentury social consequences associated with teisgmenon,
although boomtown theory has been developed imib&t recent social science literature
(Brasier et al., 2011, Brasier et al., 2013; Heuéree, 2014; Wynveen, 2011). The
social disruption element of boomtown theory is etiimg reported by all key
informants in this study. The typical boomtown psef social disruption are:
enthusiasm, uncertainty, panic, and adaptatiormfhe interviews performed in this
study, respondents reported that there was appemeriollowed by uncertainty
(education), and then the community struggling wigigative social consequences during
the construction/drilling stage (9-12 months)—adé#ph, and finally consensus as they
began to realize the positive social consequeritescharacteristics of the existing

boomtown phases did not accurately depict the copdeary social phases of disruption
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reported in this study because the key informaatsdtcess to information resources. It
is reasonable that comparable localities will haiveilar access to information resources,
and that more contemporary boomtown phases sheutieeloped reflective of this
modern reality.

Limitations of the Study

Because a case study is intended to explore #ispEase (or cases) to attain a
contextually rich understanding about a phenomeasmpposed to facilitating broad
generalizations, this study has particular appbecato a certain sets of similar
circumstances (Brower, Abolafia, & Carr, 2000, P18 It is therefore incumbent upon
the reader to determine the relevance of the fgglto a particular locality, municipality,
county, or other jurisdiction, geographic locationgeologic setting having similar,
relevant parameters.

For this phenomenon, the unique characteristiddastellus shale communities
and the exploratory nature of inquiry supportedsélection of a qualitative case study
method. The study identified similarities and diéieces in the experiences of the sample
localities (embedded subunits), which led to adarghderstanding of the phenomenon,
overall, and with other cases in the literature.

Respondent bias was qualified at the onset of kieymant interviews, and
trustworthiness was ensured throughout by accermateeyance of decision-maker
experiences and perceptions representative ofrth@ianalysis (the community).

Researcher bias was also clarified, and all reddemaecasures were employed
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throughout the research process to ensure thedtigtaadards of ethical and trustworthy
data collection, analysis, and reporting were peréx.

Recommendations

The purpose of this study was to explore the pesand negative social
consequences of unconventional energy developmeheiMarcellus shale, specifically,
because the phenomenon is comparably new to thald@gpan basin as compared to the
Barnett shale in Texas. In order to construct daerporary boomtown theory for
unconventional energy development, such comparatiadéyses are further suggested.
Two of the variables tied to location may be thecapts of “identity,” and extraction
history (if applicable). These themes emerged@sfgant from this study. How is
boomtown theory tied to each? How identity andatton history variables influence
boomtown phases may be influential to the creatfosm contemporary boomtown theory,
and future research could explore and compare thatatermine their relevance.

Implications

The implications of this study for positive soathlange at the societal level have
to do directly with the research question, levarggositive and mitigating negative
social consequences. When a new community knowsitftanventional energy
development is imminent, this marks the precursdhé beginning of the boomtown
phases.

What the key informants in Bradford, Susquehannd,\&@ashington Counties did
was travel and collected as much information ag toelld from other localities that had

already experienced the phenomenon. This is rebBoiidime and resources are
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available, but it is not always feasible. The infi@ation can be readily available through
collaborative partnerships among jurisdictions andrgy companies in advance.

Along with information and education, equipment @ticy resources can be
pre-positioned and updated. At a minimum, soméeffollowing issues can be
considered: housing, roads, traffic, congestioa,nbeds of school systems for children
of temporary workers, edification of landownerg@teases, drilling/planning logistical
challenges of the “ramp-up stage” which will likefst from 9-12 months. Planning and
zoning issues will need to be addressed throudgdl trdinances (if they are not already)
and will need to cover appropriate nuisance isgo@se, lights, etc.). Local workers can
be trained in advance of the industry to leveragpleyment opportunities that will be
available when the industry does arrive. Partnpsshetween the energy industry and
local community colleges can be created in suppidrining and education. Public
safety personnel can be trained in advance sodteegrepared for emergency response
scenarios; GIS systems can be updated; 911 andestlergency management systems
and plans can be updated, as necessary.

The implications of these changes can create emy@ayopportunities for
students and youth in the area; enable generatstataility; enhance existing business
and create new business; support public safetyrrerslequate housing for new workers;
protect homeowners through education (leases);avepplanning and zoning through
logistical communication with energy companiesateehe need for less transient

workers as locals workers will be prepared to warthe industry.
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These efforts require open communication betweaaeles at the county/local
levels and industry, and facilitate strategic plagron both sides. It will require a liaison
or planning representative from the county and ftbenenergy company working
together, depending upon government structure, iw@itlvance of construction.

Conclusion

Unconventional energy development in the Marceshele promises vast
amounts of natural gas, but at what cost? The emstsften unseen, as is the resource
itself. This study explored the positive and negasocial consequences of
unconventional energy development. Residents idfBrd, Washington, and
Susquehanna County Pennsylvania have been seeipgshive consequences, a new
hospital in Susquehanna County, new libraries, idaees, new hotels and businesses;
and they have adapted to the negatives. Leverggsijve social consequences and
mitigating negative ones can be advanced by plgwsuistainably and strategically, being
adaptable and employing public policy tools in abbirative partnerships with

stakeholders and energy companies.
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Appendix A: Email to Research Participants
Dear Participant:

Thank you very much for you time on (datediscuss my dissertation research
and to consider participation in the study. As htiened, this research is intended to explore the
experiences of localities regarding the positive aegative social consequences of
unconventional energy development, and the rofgakeholders and resources needs pursuant to
decision-making of Marcellus shale communities. ijgarticipation in this study, as a key
informant knowledgeable about the history of hantab drilling and hydraulic fracturing in your
area, will help to create a better understandintpisfphenomenon. In so doing, the intent of this
study is to assist other localities as they deti tie challenges of mitigating negative social
consequences and leveraging positive ones, workitingstakeholders, and using resources
effectively. | sincerely appreciate your willingise® share your experience and expertise!

Attached to this email are two forms: a Consenti-tirat describes the study purpose,
procedures, the interview questions, contacts/orestwith signature line for your participation
assent, and a Confidentiality Agreement (signedby assuring that any and all information you
share will be held in the strictest confidentialifyyou would, please, sign and return the Consent
Form at your earliest convenience—upon receiphisfform, | will contact you to schedule the
research interview.

Thank you very much for agreeing to participaténis very interesting and valuable
research!

M.K. Gorman, MDS, Dissertation Student, Walden énsity
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Appendix B: Informed Consent Letter Attachment
CONSENT FORM

You are invited to take part in a research studgheflocal decision-making experience
of horizontal drilling and hydraulic fracturing the Marcellus. Study participants include
key informants from several localities in Pennsgiaavho have direct knowledge and
experience of decision-making surrounding this pineenon (drilling and hydraulic
fracturing). This form is part of a process calledormed consent” to allow you to
understand this study before deciding whetherke part.

This study is being conducted by a researcher nataey Kathleen “MK”
Gorman, a doctoral student at Walden University apdofessor at Embry-Riddle
Aeronautical University.

Background:

The purpose of this study is to explore the positimd negative social consequences of
horizontal drilling and hydraulic fracturing in tiMarcellus shale, including how
stakeholders and resources influenced public poeselopment.

Procedures:

If you agree to be in this study, you will be askedchedule a one-time interview (at the
location of your choosing) which will require apgmnmately one hour of your time. In
addition, you will be asked to provide follow-uprifieation of the researcher’s
interpretation of your interview responses (by draatelephone).

Interview Questions:
During the face-to-face interview, you will be adkbe following questions:
1. How has horizontal drilling and hydraulic fractugiaffected this community?

(The following prompts may be used consistent withcase study by Anderson
& Theodori, 2009):

a) What local-level benefits have occurred becauseaéased
energy development?

b) What perceived negative impacts have accompanedased
development?

C) Do you feel the benefits of development have oudhed the

costs? How and why?
2. How have the community’s stakeholders influencedsien-making and public
policy development in this locality?
3. What resources needs do you think are importarddoision-making associated
with the phenomenon?
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You will also be asked to describe your role argpomsibilities in the organization
(tenure, job duties), length of residence in ldgalvhether or not you are personally
involved in horizontal drilling/hydraulic fracturgy and whether you have family or
friends who are directly involved or affected. Thegiestions are used to establish your
unique context, experience, and how you come tegsssknowledge of the phenomenon.

Voluntary Nature of the Study:

This study is voluntary. Everyone will respect ydecision to agree or decline
participation in the study. If you decide to jolretstudy now, you can still change your
mind later. You may stop at any time without penalt

Risks and Benefits of Being in the Study:

Being in this type of study involves some perceivigkls that may be associated with
one’s employment; the complete confidentialityloststudy is assured. Being in this
study would not pose a risk to your safety or wadhig, personally or professionally.

The benefits of participation include the profeasiocontribution you can make to assist
other localities as they face challenges associatitdthe phenomenon, in the Marcellus
shale, in other unconventional shale plays, and giobal scale. Your expertise and
experience is crucial to creating a better undedstey of the positive and negative social
consequences, how to involve key stakeholderstrantesources localities can use to
assist in important decision-making.

Payment:
There will be no payment or other inducements aasmtwith your participation in this
study. A thank you gift, however, will accompanyuy@opy of the study’s findings.

Privacy:

Any information you provide will be kept confideali The researcher will not use your
personal information for any purposes outside ©f thsearch project. Also, the
researcher will not include your name or any ottlentifying information that could
identify you, individually, in the study reportsaia will be coded numerically, kept in a
password-protected electronic database at theroksga home, and kept for a period of
5 years (as required by Walden University).

Contacts and Questions:
You may ask any questions you have now; or if yavehquestions letter, you may
contact the researcher via telephcd Il 7202 ail. If you wish to talk privately
about your rights as a research participant, yoy cal Dr. Leilani Endicott
(612.312.1210), Walden University's representativ® is happy to discuss this with
you. Please reference Walden University’s apprauvabber for this study, which is:

and expires on .
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Please retain a copy of this signed form, and meduropy to me by email at:

u.
Statement of Consent:
| have read the above information and | feel | ustdnd the study well enough to make a
decision about my involvement. By signing belownterstand that | am agreeing to the
terms described herein.
Printed Name of Participant:

Date of Consent:

Participant Signature:

Researcher Signature:
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Appendix C: Confidentiality Agreement

Name of Signer: Mary Kathleen Gorman

During the course of my activity in collecting ddta this research: “The positive and
negative social consequences associated with mbaizdrilling and hydraulic fracturing in
the Marcellus shale” | will have access to informiat which is confidential and should not
be disclosed. | acknowledge that the informatiostnemain confidential, and that improper
disclosure of confidential information can be damgdo the participant.

By signing this Confidentiality Agreement | ackn@ale and agree that:

1. 1 will not disclose or discuss any confidentialarmhation with others, including friends or
family.

2. 1 will not in any way divulge copy, release, séblan, alter or destroy any confidential
information except as properly authorized.

3. I will not discuss confidential information wherg¢hers can overhear the conversation. |
understand that it is not acceptable to discussfidmmtial information even if the
participant’'s name is not used.

4. 1 will not make any unauthorized transmissions,uirigs, modification or purging of
confidential information.

5. | agree that my obligations under this agreemetitasntinue after termination of the job
that I will perform.

6. |understand that violation of this agreement Widllze legal implications.

7. 1 will only access or use systems or devices I'fic@lly authorized to access and | will not
demonstrate the operation or function of systendesices to unauthorized individuals.

Signing this document, | acknowledge that | hawlrhe agreement and | agree to comply with

all the terms and conditions stated above.

Signature: Date:
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Appendix D: Interview Protocol
I ntroduction:

Thank you for agreeing to participate in this gtudsincerely appreciate it. As
you know, this research is for completion of mysdigation at Walden University; | also
hope to publish the results in a professional jaluso they can be shared with potentially
interested localities and other stakeholders isteckin this phenomenon in the
Marcellus shale.

Just to summarize where we are:

--you have signed and returned the Informed Corlséet;

--1 have provided the Confidentiality Agreementytu. There will be no reasonable way
your identity can be correlated with your intervigmanscript by anyone other than me.
Your identity will a “number” coded to your namestd in a separate, password-
protected electronic location. | will keep all syuiaterials for a period of 5 years;

--you have the option to withdraw your participati&t any time without adverse
consequences to you;

--you have not received any inducements or payroeryour participation in the study;
--and upon completion of the study, | will provigeu with a summary of the research
findings. It is my hope that the findings from thésearch can be used by other localities
facing similar challenges to the ones you expeadnghen drilling and hydraulic
fracturing began and evolved in your communityessence, your knowledge and

experience will help other communities mitigate at&ge social consequences and
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leverage positive consequences, work with key sialkiers, and effectively manage
resources.

For the purposes of ensuring trustworthiness,itiesview will be audio
recorded. Do you have any questions up to thistpoin
Interview

This case study is intended to explore the expeei@fh Marcellus shale localities
with the phenomenon horizontal drilling and hydrafdacturing at the local level.
Although there are a series of 5 specific questi@mailed to you before this interview,
please feel free to share any and all informatiaum think is important relative to the
study. The questions, themselves, are not intetwednstrain anything you wish to
share in this interview related to the localitylgerience with this phenomenon.

The first 3 questions were selected because tleegansistent with similar
studies of the phenomenon in the Barnett shale; goperience with the social
consequences may or may not be similar, that’s gongewe hope to find out. The last 2
guestions were developed by me because they amamgéad for other localities in
planning and decision-making. They are intendeaelp characterize your community’s
unique relationships with the people and resoutttashave been important to consider
in decision-making and public policy development.

First let’s establish a context for you, as a kdgrmant:

Name, length of service in work capacity, spegiic duties/decision-making

responsibilities related to the phenomenon, leonftlesidence in locality, a description
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of your personal role in relation to the phenomernamyou feel you have any bias for or
against the phenomenon? Can you describe why wbahiat way?

Now we will proceed to the interview questions laied to you earlier:

1. How has horizontal drilling and hydraulic fractugiaffected this community?

(The following prompts may be used consistent withcase study by Anderson

& Theodori, 2009):

a) What local-level benefits have occurred becauseaéased energy

development?

b) What perceived negative impacts have accompanedased

development?

C) Do you feel the benefits of development have oudhved the costs? How

and why?

2. How have the community’s stakeholders influencedsien-making and public
policy development in this locality?

3. What resources needs do you think are importarddoision-making associated
with the phenomenon?

At this time, | would like to ask you if there iayhing you think is important to
understanding your experience with the phenomenatwvte have not yet discussed?
Conclusion:

| very much appreciate your taking the time to nvaeéh me today to discuss your

locality’s particular experience with drilling amydraulic fracturing here. Your unique
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perspective will help other communities and prafasals, like yourself, facing the social
consequences and challenges of drilling and hydré&malcturing.

As | mentioned previously, your interview respangall be kept completely
confidential and you may withdraw from the studywaay time. | will be sending you a
summary of the key themes which emerged from ttiesview so that you can clarify
your responses if | have misinterpreted them.d algpreciate your willingness to answer
any follow-up questions which may arise as | betita analysis. Upon completion of
the research, | will send you a summary of theifige. Thank you very much for your

participation.
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Appendix E: Contact Summary Form

Contact Type: Face-to-Face Interview Telephone Call
Locality: Interview Site:

Contact Date: Today's Date:

Key Informant ID: Role:

Background I nformation/Context:

Question/Answer Summary of Responses:

Questions Response Information

1. Experience

2. Benefits

3. Negative Impacts
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4. Benefits Outweigh Costs

5. Stakeholders

6. Resources
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Contact Summary Form Page 2

Key Informant Contact ID
Emergent Themesand Central | ssues:

Salient Observationswith this Contact:

Potential Relationships:

Questionsfor Follow-up? Clarification? Ideasfor Further Study?
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