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1.0 Introduction 
The growth of hydraulic fracturing in Canada has led to increased public interest in ensuring that 
decisions surrounding its application and management are informed by the best available science. 
A majority of the issues of top concern involve water – including water use, wastewater 
management, and the impact of hydraulic fracturing activities on surrounding water resources. 
With the recent rapid expansion of the industry, the need for scientific knowledge to form a solid 
basis for decision-making has become a common theme. Within the context of the Canadian Water 
Network, this project addressed watershed governance and management approaches for resource 
development, including First Nations, Inuit, and Metis Issues, and integrating issues relating to 
water use and demand management.  In particular, this project included the following primary 
objectives: 

 Summarize current research approaches and knowledge relevant to the issue area 

 Identify key knowledge gaps in the issue area that are clearly articulated as priorities for 
decision makers 

 Present the range of practical research approaches that could be used to address these 
priority knowledge gaps 

 
This document represents an abridged version of the final report submitted to the CWN. 
 

2.0 Project Team 
 
The core project team consists of the following Researchers: 
 

 Dr. Graham Gagnon, Ph.D., P.Eng. –  Dalhousie University, Principal Investigator 

 Dr. Ed McBean, Ph.D., P. Eng. – University of Guelph 

 Dr. Madjid Mohseni, Ph.D., P. Eng. – University of British Columbia 

 Dr. Ian Mauro, Ph. D. – University of Winnipeg  

Project Management: 
 

 Dr. Wendy Krkosek, Ph.D., P. Eng. – Dalhousie University 

 Lindsay Anderson, M.A.Sc., EIT – Dalhousie University 

Collaborators: 

 Dr. Karl Linden, Ph.D. – University of Colorado Boulder 

 Noel Milliea, Wisdom Keeper for Elsipogtog First Nation, NB 

 Andy Nichols, First Energy First Nation, Tobique, NB. 
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HQP: 

 Holly Sampson, M.A.Sc. Candidate, P.Eng. – Dalhousie University 

 Ben Trueman, PhD Candidate – Dalhousie University 

 Rachael Marshall, M.ASc., PhD Candidate – University of Guelph 

 Yvonne Post, Undergraduate Student (B.Eng) – University of Guelph 

 Elliott Corston-Pine – University of Guelph, and Garden River First Nation 

 Kaitlynn Livingstone, MASc Candidate – University of British Columbia 

 Mohammad Mahdi Bazri, M.A.Sc., PhD Candidate – University of British Columbia 

 Jordan Poitras, Undergraduate Student (B. Sc.) – University of Winnipeg 

3.0 Technical Approach 
A risk-based approach, which informs the public of choices and governance models, has great 
potential to have significant and real value, providing a logical structure of issues, potential 
resolutions thereof, and the identification of key knowledge gaps. To allow this to take place, and 
better characterize the information needs, the team followed a structure of assessment that is 
utilized in drinking water system assessment, called the Water Safety Plan (WSP). This approach 
involves:   
 

1. Collecting the array of information about the water system;  
2. Analyzing and understanding the risks that are present that can threaten the safety of water 

users;  
3. Identifying and assessing the necessary tasks that need to be employed in order to mitigate 

or reduce the risks to acceptable levels;  
4. Determining strategies to prioritize and audit the tasks that have been identified, and  
5. How to deliver the actions within a specified timescale.  

Figure 1 below depicts a typical cycle for a water safety plan. The focus for this report was to 
evaluate steps 1 through 4 of a WSP in the hydraulic fracturing context. Steps 5 through 8 should 
be evaluated by government representatives, decision and policy makers when developing a water-
related framework for hydraulic fracturing. 
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Figure 1. The Water Safety Plan Cycle (Reproduced from Alberta Environment, 2015). 
 
A water safety plan has a series of components similar to a “catchment to consumer” model used 
in drinking water treatment.  The parallels to issues in hydraulic fracturing are embodied in the 
themes of the student research papers. Six themes related to watershed governance surrounding 
hydraulic fracturing were developed based on a “cradle to grave” model. The themes identified 
were water use and demand, impacts to water quality, wastewater treatment and management, 
community consent, water conflict and negotiation strategies/barriers to engagement and 
governance approaches to watersheds. Literature reviews included peer-reviewed literature and 
relevant technical papers, regulatory-based literature, and other relevant documents including 
information on policy and governance instruments and frameworks related to their topics among 
federal, provincial and First Nations governments.  
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Student research papers included the following components: 
 

 Desktop Literature and Jurisdictional Reviews (April to June, 2014): Students were asked 
to provide a review of relevant technical papers, including peer-reviewed literature, 
regulatory-based literature, and other documents related to their topics. Students were also 
asked to include a jurisdictional review containing information on policy and governance 
instruments and frameworks related to their topics.  

 Science and Research Directions (August to September, 2014): After reviewing relevant 
literature and attending a state-of-science workshop in Boulder, Colorado, students were 
asked to identify knowledge gaps within their research topics.  

 First Nations Perspectives (October to November, 2014): Following the workshop in 
Elsipogtog, New Brunswick, students were asked to incorporate a section on First Nations 
perspectives related to their topics.  

 Research Approaches and Risk Assessment (August to November, 2014): Students were 
asked to provide research approaches to address the knowledge gaps identified throughout 
their research. The goal of this section was to provide a risk mitigation approach to resource 
development.  

Draft student reports were submitted to the decision-making peer review advisory panel to provide 
comments and feedback on the direction of student research. The final report is based on the 
sections (e.g. literature and jurisdictional review, state of science, First Nations perspectives, and 
research approaches) from student papers with input from the Core Research Group and the 
Advisory Panel.  
 
After reviewing literature, the project team attended a state-of-science workshop in Boulder, 
Colorado.  During this workshop the team went on-site to hydraulic fracturing sites, met with the 
industry and with leading research groups that are addressing water challenges in the hydraulic 
fracturing industry.  Following the state-of-science workshop, the project team reviewed the 
literature reviews and were asked to identify key knowledge gaps within the research topics.  
 
Given the challenges associated with hydraulic fracturing in First Nation communities a cultural 
sensitivity workshop was held in Elsipogtog First Nation, New Brunswick.  The goal of this workshop 
was to understand views and perspectives of water and the resource sector from Elders in 
Elispogtog First Nation. As well, the project team held discussions and meetings with Elders from 
Tobique Frist Nation. During this process, aspects of the cultural sensitivity workshop were 
documented using videography. Consistent with the project team’s iterative process, the team was 
asked to reflect on ideas and concepts from First Nations people and assess the gaps and 
approaches from the current state of science. 
    
As a result of the project team’s risk-based approach, a series of priority questions for decision-
makers associated with key knowledge gaps were identified and were transformed into research 
questions to guide future knowledge development. Research questions related to some of the 
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following topics: risk-based regulatory frameworks for wastewater management; appropriate 
assessment of First Nation dialogue and inclusiveness; and appropriate water monitoring strategies 
to ensure water safety.  
 
For each research question, possible research approaches were discussed by the project team. By 
addressing these areas it is anticipated that a risk-based, or even a water safety plan approach could 
be further enabled. During the preparation of this report, it was observed that other international 
agencies have established regulatory approaches (e.g., United States - USEPA 2015; United 
Kingdom - UKOOG, 2015) that incorporate risk- based frameworks into regulatory structures.  
 
Within a Canadian context, risk-based approaches will likely reflect provincial and territorial 
regulatory principles. The key knowledge gaps and their subsequent research approaches identified 
in this project along with the existing regulatory principles will enable specific regional water safety 
frameworks to understand the implications of potential (if any) unconventional gas development. 
 
The following sections describe the project findings in terms of key research questions and 
approaches identified by the project team. 
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4.0 Water Demand and Use 
During the extraction of unconventional natural gas, water use occurs during drilling, 
hydraulic fracturing, extraction and processing of proppant sands, testing of gas 
transportation pipelines, processing at gas plants, and other processes (KPMG, 2012; 
Energy Institute at the University of Texas at Austin, 2012). The average water use related 
to hydraulic fracturing of shale gas in the United States is approximately 19,000 m3 per 
well (CCA, 2014a). Water use is a much more complex issue that varies significantly from 
site to site. The impacts of water use on each region are also highly variable, and are 
dependent on a number of factors, such as the timing of withdrawal, climate change 
issues, ecosystem sensitivities, water allocations, and water use changes in a region.   
 

4.1 Summary of Key Research Questions for Decision-Makers Related to Water 
Demand and Use 
Water use for hydraulic fracturing has been highly controversial and under public scrutiny. 
Literature has shown that water use for unconventional shale gas development can be 
relatively low compared to other water users (e.g. agricultural, industrial) when examined 
at a larger scale (e.g. state or province wide, nationally). Additionally, studies have shown 
that water use for oil and gas development generally represents a small percentage of 
total water budgets for a given state or province. For example, the annual amount of 
water used for hydraulic fracturing in Texas is less than 1% of total water use (Jackson et 
al., 2014). In Alberta, the oil and gas industry is allocated approximately 8.5% of the 
province’s available surface and ground water, while agriculture and municipal account 
for 11.3 and 44.3% (Alberta Environment, 2009). 
 
Conversely, the impacts of the water demand exerted by hydraulic fracturing operations 
have been shown to be more significant when examined at a local, or regional scale. These 
impacts can also be more extreme in areas that are under water stress. For example, 
according to Bluefield Research (2014), the largest volume of hydraulic fracturing has 
occurred in water-stressed Texas where water requirements for hydraulic fracturing 
represented 57% of the total water demand for hydraulic fracturing in 2014. Jackson et 
al. (2014) states that unconventional energy extraction in counties in the Barnett, Eagle 
Ford, and Haynesville shale plays accounted for 18, 38, and 11% of total groundwater use. 
Freyman (2014) stated that the projected water demand in the Eagle Ford is expected to 
reach levels comparable to the total water used by all of the residents in the county. 
Scanlon et al. (2014a) suggest that through innovation, water demand should not 
constrain hydraulic fracturing processes even in semi-arid regions and in fact be lower 
than other regulated sectors of the economy.   
 
Given this information and clear concerns associated with water demand, the project 
team has identified the following research gaps: 
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 There is a need for greater understanding of the quantity of water used for 
hydraulic fracturing, the timing and frequency of withdrawals, the water sources 
used, and the extent of reuse. This need is primarily attributable to the limited 
nature of existing water use data, which may be caused by insufficient monitoring, 
a lack of reporting; or the inaccessibility of reported data. 

 There is a need for greater understanding of short and long-term availability and 
vulnerability of water sources used for hydraulic fracturing in order to examine 
and manage water use at the local and regional scale.  
 

4.2 Identified Research Approaches 
Understanding and evaluating the water demands associated with hydraulic fracturing 
are crucial in supporting the development of water management strategies. In order to 
gauge the significance of the impact of the water demand exerted by hydraulic fracturing, 
decision-makers must also be aware of the available water supply in a region. Given this 
information, the project team has identified the key research question for decision-
makers “Can water budgets for hydraulic fracturing be managed?”.  
In order to evaluate whether water budgets for hydraulic fracturing can be managed, the 
project team identified the sub-questions “Can water demand for hydraulic fracturing be 
predicted?” and “Can available water supply be predicted?”.  
 

4.2.1 Can water demand for hydraulic fracturing be predicted? 
To address this question, the project team has suggested the following approaches: 
 

 Select a range of factors that impact water demand to be evaluated in order to 
analyze whether future water demand for hydraulic fracturing can be forecast at 
a local scale. The factors that influence water demand may include but are not 
limited to:  
o Oil and Gas Reserves: Estimates of potential future water use can be based on 

assessments of oil and gas resources and on drilling projections. 
o Flowback percentage and extent of reuse, and alternative water sources: As 

flowback water can be and is often reused in further hydraulic fracturing 
operations, it should be considered in terms of extent of reuse by operators 
in the location being considered. Alternative water sources (e.g. saline or 
brackish water, treated municipal wastewater) should also be considered. 

o Geology: As described in the literature review, the water demand for 
hydraulic fracturing varies significantly by play therefore geological 
characteristics of shale should be considered when estimating the potential 
future water demand for hydraulic fracturing. 

 Develop a model to predict water use for hydraulic fracturing in a particular region 
o Compile and perform statistical analysis on factors (e.g. regression analysis).  
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4.2.2 Can water supply be predicted? 
In order to gauge the impacts of water demand exerted by the shale gas industry at a local 
scale, an estimate of future water availability is needed for comparison. The project team 
suggests an approach that includes: 
 

 Surveying the water availability under normal and stress conditions over short and 
long term and using this information to make a projection of future water supply.  

Although projecting the available water supply may not be a research gap in itself, the 
key that is highlighted by the project team is that the water availability predictions need 
to consider water stress conditions (e.g. extreme drought, climate change) as well as short 
and long term time scales in order to capture the potential for managing water budgets 
for hydraulic fracturing at a local scale over a long time span.  

5.0 Wastewater Treatment and Management  
Since a by-product of the hydraulic fracturing process is wastewater, it is important to 
understand the wastewater characteristics, as well as the storage, treatment, disposal, 
and recycling methods currently used to manage it.  
 

5.1 Summary of Key Research Questions for Decision-Makers Related to 
Wastewater Treatment and Management 
The U.S. based hydraulic fracturing industry produces between 450 and 500 million 
barrels of wastewater annually (Bluefield Research, 2014). Although the volumes may not 
be as large in Canada, the rapid increase in unconventional gas development will likely 
result in the generation of significant volumes of wastewater. Currently, there are 
variations in policies and regulatory requirements related to the management of 
wastewater generated during unconventional oil and gas development in both Canada 
and the U.S. This information has resulted in the identification of the following research 
gap: 
 

 There is a lack of uniform design, monitoring, and management 
standards/requirements for hydraulic fracturing waste storage facilities (e.g. 
tanks, ponds, etc.) 

Hydraulic fracturing operators typically look to storage and disposal via deep well 
injection (if available), then treatment and/or reuse for management of the wastewater 
generated. Operators who are unable to dispose of hydraulic fracturing wastewater via 
underground injection are forced to find alternative methods to manage their wastewater 
such as discharge to publicly owned treatment works (POTWs) or privately owned 
centralized waste treatment facilities (CWTs). There an expected increase of 158% in 
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treatment of hydraulic fracturing wastewater is expected by the year 2020 in the United 
States (Bluefield Research, 2014). As hydraulic fracturing wastewater is not typical or 
comparable to wastewater that are normally handled by POTWs, constituents that are 
common to unconventional oil and gas extraction (e.g. high salinity/TDS, organic and 
inorganic chemicals, heavy metals, NORM) can be discharged into receiving waters 
without treatment, can disrupt treatment plant operation, and can result in the formation 
of harmful disinfection by-products (USEPA, 2015).  
 
In the United States, the Clean Water Act (CWA) has established an Effluent Guidelines 
Program, which sets national standards for industrial wastewater discharges based on 
best the available technologies that are economically achievable. However, currently no 
complete set of national treatment standards for wastewater from natural gas extraction 
activities exists in Canada or the United States. With this information, the project team 
has identified the following research gap: 
 

 There is a lack of understanding of what the operating and/or performance 
requirements specific to hydraulic fracturing wastewater treatment facilities 
should be with intent to discharge to the environment. 

Reuse of hydraulic fracturing wastewater has increased in popularity to due to more 
stringent regulatory standards, as well as a lack of deep-well injection sites resulting in 
high transport and disposal costs. In the Canadian context, up to 40% of produced water 
is reused in further hydraulic fracturing operations in British Columbia (BCOGC, 2014) and 
in Alberta, the industry recommends treating and reusing hydraulic fracturing 
wastewater, although fresh water is sometimes needed for blending purposes. In both 
Canada and the United States, the use of injection wells for disposal is under pressure 
from environmental groups and regulators due to rising concerns over earthquakes, 
contamination, and water use.  
 
Furthermore, according to Bluefield Research (2014), only 14% of wastewater is treated 
and reused in further hydraulic fracturing operations (with exception to Pennsylvania, 
who has high reuse rates (up to 68%) due to heavier frameworks and a lack of access to 
deep well injection for disposal). In Texas and North Dakota shale plays, reuse is as low 
2% (Bluefield Research, 2014). As of 2012, approximately 5% of hydraulic fracturing 
wastewater was reused for hydraulic further fracturing operations in Western Canada 
(CAPP, 2012). The project team views the increasing pressure on industry as an 
opportunity to further promote the reuse of hydraulic fracturing wastewater in further 
operations, resulting in the following research gap: 
 

 There is a lack of promotion of the need for treatment and reuse of hydraulic 
fracturing wastewater to industry. 
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5.2 Identified Research Approaches 
The current regulatory framework for hydraulic fracturing wastewater is complex as some 
areas are well equipped to manage hydraulic fracturing and others are not. There is no 
over-arching standard that encompasses all aspects of hydraulic fracturing wastewater 
management. Establishing a regulatory framework that is unique to hydraulic fracturing 
wastewater would allow for a common baseline across all provinces. Given this 
information, the project team has identified the following key research question for 
decision-makers “Should hydraulic fracturing wastewater management have a unique 
regulatory framework?”  
Currently, wastewater is collected and stored in enclosed tanks with secondary 
confinement to avoid potential infiltration of slickwater or saline flowback water into the 
soil in British Columbia and Alberta (Rivard et al., 2014). Unlined surface ponds are not 
currently being used in Canada. In Eastern Canada, deep well injection of flowback water 
has not been tested or performed because of lack of understanding of potential deep-
seated geological storage capacity or is simply not authorized because of potential leaks 
resulting from assumed permeability issues of cap rock units (Rivard et al., 2014).  
 
There is potential for the unconventional shale gas industry to expand in Canada in the 
upcoming years, which will require decision-makers to address many of the issues and 
concerns with the storage, treatment, disposal, and reuse of hydraulic fracturing 
wastewater. Increasing pressure on and limited access to disposal wells, in addition to 
concerns over seismic activity (CCA, 2014a), more stringent regulations on water use, and 
concerns over surface water quality in areas where hydraulic fracturing wastewater is 
treated and discharged are all valid reasons for government regulators and decision-
makers to evaluate the development of a unique regulatory framework for the 
management of hydraulic fracturing wastewater in Canada. 
 
In order to assess whether hydraulic fracturing wastewater management should have a 
unique regulatory framework, the project team has identified more specific knowledge 
gaps, or sub questions, that relate to the storage, treatment, and reuse of hydraulic 
fracturing wastewater.  
 

5.2.1 In the absence of disposal wells, what should be the design, monitoring, and 
management requirements of waste storage facilities? 
 
To address this question the research team has suggested a phased approach that 
includes: 

 A detailed literature review that considers the state of current wastewater 
monitoring requirements storage of hydraulic fracturing fluids and comparatively 
evaluates them against the monitoring requirements for landfills (e.g. spatially 
and temporally) and other industrial waste facilities.    
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 An assessment of the current design options, and monitoring requirements for 
storage tanks and ponds used in the oil and gas industry, and the identification of 
improvements that could be made. 

  Perform pilot-scale and field trials that evaluate the improvements to the design 
and monitoring requirements identified through literature reviews and design 
assessments. 

This approach essentially assesses the “best management practices” for the design 
storage and monitoring requirements of waste fluids that could be used towards the 
development of nation wide standards, specific to the storage of hydraulic fracturing 
waste. 
 

5.2.2 What should be the design and operating/performance requirements for 
treating hydraulic fracturing wastewater with intent to discharge to the environment? 
To address this the team has suggested a phased approach that includes: 
 

 A thorough evaluation of the performance of current treatment processes for 
hydraulic fracturing wastewater to highlight any gaps in treatment processes. 

 The establishment of minimum water quality requirements to set a treatment 
objective –What parameters are of greatest concern and what concentrations are 
acceptable? 

 Evaluate the treatment objectives at bench and pilot-scale: is it feasible to achieve 
these treatment standards, are they achievable? 

This approach can be used to evaluate whether a risk assessment approach would be a 
reasonable strategy for individual components of hydraulic fracturing fluid. It would be 
particularly beneficial for the development of treatment standards for hydraulic 
fracturing wastewater in areas across Canada in regions where deep well injection is not 
an option, and where the treatment using municipal wastewater treatment facilities is 
unacceptable. Canadian decision-makers could follow the groundwork laid by the USEPA 
(2015) in the development of pretreatment standards for wastewater generated during 
unconventional oil and gas development that is discharged to publicly owned treatment 
facilities as this form of wastewater management could become increasingly popular as 
disposal options (e.g. deep-well injection) may become more limited in the future as 
regulatory requirements become more stringent.  
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5.2.3 Can wastewater reuse be promoted?  
The following approaches have been addressed by the project team in order to begin 
evaluating the promotion of hydraulic fracturing wastewater reuse: 

 Evaluate the current reuse criteria (e.g. which characteristics, if any, of hydraulic 
fracturing wastewater are currently limiting reuse). 

 Perform a survey of operators to determine any additional barriers to reuse (if 
any) 

 Investigate methods for promoting reuse (e.g. new technologies, such as high TDS 
tolerant friction reducers, or establishing a reuse market for hydraulic fracturing 
wastewater between operators in a region where hydraulic fracturing occurs).  

6.0 Impacts to Water Quality  
Hydraulic fracturing fluid has potential to impact surface water and groundwater through 
the spilling of chemicals and/or hydraulic fracturing fluid during transportation, storage 
or use, accidental release of flowback water from the well, leakage of methane gas into 
groundwater due to deteriorating wellbore seals, and from inadequate storage, 
treatment, or disposal of flowback and/or produced waters (CCA, 2014b). 
 

6.1 Summary of Key Research Questions for Decision-Makers Related to Impacts 
to Water Quality 
Some of the most common criticisms related to hydraulic fracturing are the potential 
impacts to water quality and the lack of available baseline data. In order to safeguard 
surface and ground water quality in areas surrounding hydraulic fracturing operations 
some jurisdictions have implemented baseline and post-operation water quality 
monitoring requirements.  However, there are large variations in water quality 
monitoring requirements across Canada and within the United States. The absence of 
“credible and comprehensive” data has been a major setback to properly study and 
monitor hydraulic fracturing activities and their pertinent risk on environment in 
particular water quality (Cooley et al., 2012; US EPA, 2011; Vengosh et al., 2013; Vidic et 
al., 2013).  
 
There is also an absence of detailed information of the common chemicals used in 
hydraulic fracturing processes, and their potential impacts to water quality (including 
drinking water). Although many operators voluntarily submit their chemical information 
to the FracFocus Chemical Disclosure Registry website, Stringfellow et al. (2014) noted 
that out of the 81 evaluated common chemicals used in hydraulic fracturing, that there 
were major gaps in the availability of toxicity information as nearly 1/3 of the chemicals 
were missing toxicological information. Understanding which chemicals are of concern 
would allow help decision-makers in the improvement and/or formation of regulatory 
standards related to water quality surrounding hydraulic fracturing operations (e.g. water 
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quality monitoring programs).   In essence, decision-makers need to know which 
chemicals are of greatest concern in order to develop appropriate regulatory regimes. 
Given this information, the project team has identified a need for more detailed water 
quality monitoring program specific to hydraulic fracturing operations, and suggest that 
the following research gaps are addressed:  
 

 There is need for a more detailed water quality monitoring program specific to 
hydraulic fracturing operations. More specifically, there is a need for information 
on where samples should be collected (e.g. sampling locations), the sampling 
frequency, and the duration of sampling (e.g. 6 months, 1 year, 5 years, etc.).  

o How frequently should samples be collected, and for what duration? 
o From where should samples be collected? 

6.2 Identified Research Approaches 
The shortage of available baseline data makes gauging the impacts of hydraulic fracturing 
on water quality challenging to government regulators and decision-makers. Given this 
information, the project team has identified a need to evaluate “what is the appropriate 
monitoring strategy created specifically to assess the impacts of hydraulic fracturing on 
the environment – including drinking water resources?”  
 
In order to evaluate the appropriate monitoring strategy for assessing the impacts of 
hydraulic fracturing on the environment (including drinking water resources), the project 
team has identified more specific knowledge gaps, or research questions, that need to be 
answered including “What parameters should be measured?”, “How often should 
samples be collected and for how long?”, and “Where should samples be collected?”.  
 

6.2.1 What parameters should be measured, how frequently should samples be collected 
and for how long, and from where should samples be collected? 
In light of recent work by Rabinowitz et al. (2015), who called for further study to examine 
the associations between public health and water exposure in areas associated with shale 
gas development, the project team believes that decision-makers should further 
investigate which parameters should be considered/measured, where samples should 
collected from, and how often they should be taken in the water quality monitoring 
strategy for assessing the impacts of hydraulic fracturing on the environment. 
Furthermore, our literature review highlighted of the contrasting results between studies 
by Jackson et al. (2013) and Siegel et al. (2015). Thus the project team recognizes that 
there is an on-going need to further enhance and refine our understanding of water 
quality in plays associated with unconventional gas development. That said water quality 
monitoring program should characterize: the ambient water quality surrounding natural 
gas exploration activity, the chemicals and additives used in hydraulic fracturing, flowback 
fluids, as well as the water quality after hydraulic fracturing activities occur. 



 

 

15 

 
The following approaches should be considered to begin the development of the water 
quality monitoring program.  
Extensive literature reviews to:  
 

 Establish an understanding of baseline water quality monitoring criteria (e.g. how long 
before hydraulic fracturing activity does baseline monitoring have to occur, how many 
samples should be collected?). The landfill industry has well established guidelines 
that govern the permitting and operation of landfills that should be reviewed. 

 Identify potential contaminants  

 Understand the chemical composition and fate of potential contaminants,  

 Identify possible chemical tracer or indicator parameters for the said contaminants  

 Establish a list of water quality analytes that should be measured (e.g. general water 
quality indicators and parameters that are specific to hydraulic fracturing activity) 

 Develop sampling protocols that include sampling location, sampling frequency, and 
duration (e.g. where should samples be collected from, how often should they be 
collected, and for how long?) for baseline data and ambient water quality after 
hydraulic fracturing activity has ceased. 

 Define a geographical area of interest    (e.g. radius of 1 km, 5 km, or more?) 

This information could be gathered to develop a preliminary water quality monitoring 
program that could be tested during pilot-trials in multiple locations. In order to conduct 
pilot trials, regulators and decision makers would need more information on future 
hydraulic fracturing activity well in advance of actual exploration in order to capture a 
baseline water quality data set that is large enough and that considers chemical 
parameters specific to hydraulic fracturing. 
 

7.0 Community Engagement and Public Perception   
As hydraulic fracturing is generally a controversial topic to the public, it is important to 
understand how the process impacts the public in all dimensions - environmentally, 
socially, culturally, and economically, in order to move forward in policymaking and 
regulation.  
 
It is equally important to understand public perception, including First Nations, in terms 
risks and barriers to engagement related to hydraulic fracturing. Canada’s First Nations, 
Metis, and Inuit (FNMI) peoples have differences in cultural values that vary from 
community to community; however, one aspect that resonates across all groups is the 
connection they have to nature and their care for water.   
 
 



 

 

16 

7.1 Summary of Key Research Questions for Decision-Makers Related to 
Community Engagement and Public Perception 
Much of the public concern around hydraulic fracturing is related to the potential 
environmental impacts of hydraulic fracturing and the subsequent impacts that these 
could have on human health.  Generally, the main concerns are the possibility of 
groundwater contamination, and regarding water use and the threat on public water 
supplies. At a local level (e.g. regional, municipal, county) water supply and management 
plans must deal with a new and sometimes significant demand on their water supplies.  
 
Public concerns with hydraulic fracturing are further compounded by a lack of scientific 
consensus on the impacts, creating an environment where stakeholders feel they do not 
have reliable evidence to assess potential impacts of hydraulic fracturing. Furthermore, 
non-industry stakeholders often do not feel they are being heard, or have an equal voice 
in the decision-making process. This results in a lack of trust and legitimacy, where 
stakeholders do not hear that they are being heard.  
Therefore, the project team has identified the following research gap: 
 

 There is need to further understand how the industry engages with the public and 
how the public perceives this process.  

 
There has also been concern related to the potential impacts of hydraulic fracturing on 
culture, especially in First Nations communities. First Nations perspectives on resource 
development are impacted not just by science but also by cultural and traditional values. 
For example, to First Nation communities, water is regarded as sacred as a giver and 
sustainer of life and is very important to their cultural traditions. In many First Nations, 
there is a strong desire to ensure that water-related matters are not made worse. 
Additionally, First Nation communities typically consider impacts on a long-term scale. 
For instance, they consider the benefits a proposed project would have as well as the risks 
not just at the present time but also over many generations. Considering the information 
presented in literature and through experiences gained during the cultural sensitivity 
workshop in Elsipogtog, First Nation, the project team has identified the following 
research gap: 
 

 There is a lack of understanding on how First Nations’ traditional and cultural 
values influence the community engagement process.  

Unconventional shale gas development often occurs in small, rural areas, including First 
Nations communities that often have limited infrastructure capacity.  The Not In My 
Backyard (NIMBY) opposition is a common phenomenon where the proximity with 
respect to resource development projects (e.g. wind farms, radioactive waste 
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management facilities) is associated with strong opposition.   However, researchers have 
suggested that NIMBY is an inaccurate portrayal of the public reactions to proposals for 
development projects (Devine-Wright, 2005; Jacquet, 2012; Cotton, 2013).  
 

 There is need to understand how the remoteness of a community influences 
their opinion on hydraulic fracturing.  

 
The media plays an important role in how the public perceptions on hydraulic fracturing 
are formed. The newspaper coverage on hydraulic fracturing is often negative and 
focused on issues such a water quality. Social media often serves as a platform for the 
public to express opinions on contentious issues. With the recent growth and popularity 
of social media platforms such as Facebook and Twitter, many more people identify as 
affected stakeholders to oil and gas development. These platforms allow the public to get 
involved, share their concerns, and voice their opinions on topics like hydraulic fracturing.  
 
Researchers have shown that the potential for support on the Internet is greater 
compared to conventional media channels due to its speed of information flow and 
accessibility (Kimsky, 2007). Researchers have also evaluated whether hydraulic 
fracturing support or opposition differs, depending on media use, but researchers have 
not looked at specifically using social media (e.g. Twitter, Facebook) to assess community 
opinion on hydraulic fracturing. Due to the general lack of empirical data on the impact 
of media on the perceptions of hydraulic fracturing, further evaluation is recommended. 
Considering this information, the project team has identified the following research gap:  
 

 There is need for an evaluation of the potential for social media to assess 
community opinion, or social license to operate on hydraulic fracturing. 

 

7.2 Identified Research Approaches 
Considering that the risks and potential impacts of hydraulic fracturing vary regionally, it 
is important to engage with the public at regional and local levels. Focused outreach 
programs will lead to an improved understanding and assessments of the public 
perception and the potential social risks surrounding hydraulic fracturing. In Canada, 
increasing controversy and pushback on hydraulic fracturing indicates there is a need for 
a better understanding on how to effectively communicate with and engage the public.  
 
As a result, a key research question decision makers need to identify is “What constitutes 
appropriate community, including First Nations, engagement and dialogue around the 
subject of hydraulic fracturing?” Four priority knowledge gaps were identified in order to 
further evaluate this key research question: “What are the best practices for community 
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engagement?”, “How do First Nations’ traditional and cultural values influence 
community engagement?”, “How does the remoteness of a community influence their 
opinion of hydraulic fracturing?”, and “How can media (conventional and social) be used 
to assess community opinion on hydraulic fracturing?”.  
 

7.2.1 What are the best practices for community engagement? 
Public engagement is necessary to inform local residents of development activity, to 
gather their input and to allow them to reflect their concerns and earn their trust. 
Understanding how to better engage communities on the topic of hydraulic fracturing will 
be important for decision-makers and industry operators in order to achieve a social 
license to operate. 
 
To further understand the question “What are the best practices for community 
engagement?”, the project team suggests the following approaches: 
 

 A literature review of community engagement methods and a review of various 
situations (case studies) where community engagement has been both effective 
and ineffective in small communities and within First Nations. 

 Surveys and interviews with experts on community engagement, and in regions or 
communities, including First Nations, to determine which community engagement 
practices are preferable in the eyes of community members. 

In order to assess this gap, there is a need for further engagement with the Canadian 
public. There is value in assessing public opinion of hydraulic fracturing through a survey. 
However, there is also a need to engage on a deeper level with the public in order to 
understand not only how people feel about hydraulic fracturing, but to understand where 
their views come from and how they are formed. In order to have this deeper level of 
engagement interviews with the public would be an important source of information. 
Considering that the risks and potential impacts of hydraulic fracturing vary regionally, it 
is important to engage with the public regionally as well in order to accurately assess the 
public perception and the potential social risks that hydraulic fracturing may have on an 
area. As there is value to both survey and field based work, a combination of these two 
methods is recommended in order to accurately assess both public perception of 
hydraulic fracturing as well as understanding how people form their perceptions.   
 
A recent study entitled “Identifying Health Concerns relating to oil and gas development 
in northeastern BC – human health risk assessment Phase 1 report” was performed by 
the Fraser Basin Council for the British Columbia Ministry of Health. This study was 
developed in response to a number of concerns related to oil and gas development, as 
raised by the public, First Nations, government and non-government organizations. The 
study outlined community engagement processes that involve First Nation and other 
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small communities with residents who live and work in areas where oil and gas 
development is taking place. For example, engagement practices (e.g. meetings, in-
person conversations, media releases, website, advertisements in local media outlets, 
email broadcasts, and print copy distribution to rural areas) and consultation methods 
(one-on-one interviews, group meetings, on-line feedback submissions, toll-free call-in 
numbers, and email) were all used to effectively engage stakeholders on the topic of 
hydraulic fracturing.  
 
In the UK Onshore Shale Gas Well Guidelines, (United Kingdom Onshore Oil and Gas, 
2015), recommends that operators engage with local communities, residents, and 
stakeholders at the beginning, before any operations or application for planning 
permission occurs. Furthermore, operators should listen to concerns and respond 
promptly, in addition to allowing for sufficient time for comments on plans, operations, 
and performance (UKOOG, 2015b). An emphasis should be placed on recognizing 
relations with the community, and while having specific opportunities for consultation is 
important, operators should engage more broadly with the various stakeholders involved 
(UKOOG, 2015b).  
 

7.2.2 How do First Nations’ traditional and cultural values influence community 
engagement? 
Greater community engagement is needed in order to maintain a social license to 
operate. The shale gas industry must show communities who are affected by hydraulic 
fracturing, that their values and concerns are important. If communities feel neglected or 
excluded, the public engagement process will be hindered. This is especially true with 
First Nations communities, who often feel that the consultation process regarding 
hydraulic fracturing is not adequate and does not address First Nations’ concerns and 
values. This was highlighted through the project team’s cultural meeting with Elsipogtog 
First Nation and its associated videography.  
 
To evaluate how First Nations traditional and cultural values influence community 
engagement, the project team suggests the following approaches: 
 

 A review of literature on the various traditional and cultural values that are held 
by First Nations, and a review of media to evaluate how traditional values have 
influenced community engagement in the past. This will help decision-makers to 
further understand the aspects of First Nations culture that may not be considered 
in conventional public engagement methods. 

 Perform surveys, interviews, and expert consultations within First Nations 
communities to determine the traditional values that are considered highly 
important to move forward in community engagement processes. 



 

 

20 

Although there is no “one size fits all” formula for engaging with First Nations 
communities, common characteristics that can be regarded as effective in forming long 
term relationships trust, respect, transparency, commitment, and goodwill. For instance, 
the government of British Columbia’s “Building relationships with First Nations – 
Respecting rights and doing good business” highlights several principles for building 
relationships that should be considered by decision-makers when consulting with First 
Nations. It notes that companies and decision-makers should be respectful, engage early, 
be open and transparent, act with honour, listen, and be willing to adapt (Government of 
British Columbia, n.d.). It is also crucial to understand the importance of lands to First 
Nations and to demonstrate respect for First Nation knowledge and uses of lands 
(Government of British Columbia, n.d.). 
 
There is a need for decision-makers to determine ways to better engage with 
communities that are impacted by hydraulic fracturing, especially First Nations. Decision-
makers should understand how First Nations values influence engagement in First 
Nations communities and should incorporate them into future engagements and 
decision-making. 
 

7.2.3 How does the remoteness of a community influence their opinion of hydraulic 
fracturing? 
The project team also believes that there is benefit in understanding “how the 
remoteness of a community influence their opinion on hydraulic fracturing?”. The 
approaches suggested to address this knowledge gap are: 
 

 Perform literature and media reviews to understand how remoteness of a 
community, or proximity to resource development, has impacted public opinion 
in the past.  

 Conduct surveys and interviews in the remote communities to understand at first-
hand how remote communities perceive hydraulic fracturing.   
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7.2.4 How can social media be used to assess community opinion on hydraulic 
fracturing? 
Media coverage can have an impact on perception of risk and the acceptance of new 
technologies. However, the idea of evaluating community opinion on hydraulic fracturing 
using social media has not directly been assessed in literature. The project team believes 
that there is benefit in understanding if media can be used to assess public opinions on 
hydraulic fracturing. To further evaluate the question “How can social media be used to 
assess community opinion on hydraulic fracturing?”, the following approaches have been 
suggested:  
 

 Data mining to determine whether the data generated on social media can be 
transformed and used to assess a community’s social license to operate. 
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8.0  Conclusions 
The overall objective of this project was to integrate leading international research into a 
Water Safety Framework for hydraulic fracturing to address knowledge gaps within 
watershed and water use governance and demand management approaches. To address 
this objective, our team utilized the water safety plan approach, which consists of the 
following four components that parallel the objectives of this project: 
 

o Collecting the array of information 
o Analyzing and understanding the risks that are present that can threaten the 

safety of water users 
o Identifying and assessing the necessary tasks that need to be employed in order 

to mitigate or reduce the risks to acceptable levels 
o Determine strategies to prioritize and audit the tasks that have been identified 

 
The project team took a risk-analytic based approach, similar to that of a water safety 
plan, to indicate the importance of various issues influencing the development potential 
of unconventional shale gas in Canada with respect to watershed governance.   The 
benefit of the water safety framework for this type of issue is that the key gaps, or risks, 
always evolve based on existing data and conditions. In essence, the framework evolves 
to be a living document as processes and outcomes become informed.  Thus, it would be 
anticipated that as these research gaps and questions are answered, a re-evaluation 
would provide a range of new or evolving gaps/risks to be managed.  
 
Six themes were developed based on the “catchment to consumer” model for watershed 
governance issues surrounding hydraulic fracturing as mirrored in the water safety plan 
approach. The themes identified were water use and demand, impacts to water quality, 
wastewater treatment and management, community consent, water conflict and 
negotiation strategies/barriers to engagement and governance approaches to 
watersheds. Technical reports based on activities such as literature reviews, a state of 
science workshop and a cultural sensitivity workshop, were prepared by the project team 
and its students to identify and analyze key knowledge gaps for decision-makers in each 
of the theme areas. These reports served as a basis for this final report.  
As a result of the technical review and technical approach, the key questions for decision-
makers associated with key knowledge gaps were identified. The knowledge gaps were 
transformed into research questions to guide future knowledge development as shown 
below. For each research question, the strengths and weaknesses of possible research 
approaches were discussed by the project team and presented in this report. 

 Can water budgets for hydraulic fracturing be managed? 
o Can water demand for hydraulic fracturing  be predicted? 
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o Can water supply be predicted (i.e. how much water will be available over 
time in a particular region)? 

 

 Does hydraulic fracturing wastewater management require a unique regulatory 
framework? 

o In the absence of disposal wells, what should be the design, monitoring, 
and management requirements of waste storage facilities? 

o What should be the design and operating/performance requirements for 
HF wastewater treatment with intent to discharge to the environment? 

o How can HF wastewater reuse be promoted? 

 

 What is the appropriate monitoring strategy to assess impacts on the 
environment—including drinking water resources? 

o What parameters should be measured? 
o How frequently should samples be collected, and for how long? 
o From where should samples be collected? 

 

 What constitutes appropriate community, including First Nations, engagement 
and dialogue around the subject of hydraulic fracturing? 

o What are the best practices for community engagement? 
o How do First Nation’s traditional and cultural values influence community 

engagement? 
o How does the remoteness of a community influence their opinion on 

hydraulic fracturing? 
o How can social media be used to assess community opinion on hydraulic 

fracturing? 

By addressing these areas it is anticipated that a risk-based, or water safety approach 
could be further enabled. Outside of Canada, the project team has identified how new 
regulatory frameworks from USEPA (2015) and from United Kingdom (UKOOG, 2015) are 
incorporating risk frameworks into regulatory structures.  

Within a Canadian context, a risk-based approach will likely reflect provincial and 
territorial regulatory principles. The knowledge gaps identified in this report along with 
the specific regulatory principles will enable specific regional water safety frameworks to 
support unconventional gas development. 
 
 
  



 

 

24 

References 
 
Abdalla, C., Drohan, J., Swistock, B., and Boser, S. (2011). Marcellus Shale Gas Well Drilling:  

Regulations to Protect Water Supplies in Pennsylvania. Retrieved from 
http://www.cce.cornell.edu/EnergyClimateChange/NaturalGasDev/Documents/
PDFs/marcellus_regulations_fact_sheet%5B1%5D.pdf 

 
Aboriginal Affairs and Northern Development Canada (2013). Backgrounder – Safe  

Drinking Water  For First Nations Act.  Retrieved from https://www.aadnc-
 aandc.gc.ca/eng/1330529331921/1330529392602 
 
Abualfaraj, N., Gurian, P.L., and M.S. Olson. (2014). Characterization of Marcellus Shale  

Flowback Water. Environmental Engineering Science, 31(9), 514-524.  
 
Adgate, J. L., Goldstein, B. D., and Mckenzie, L. M. (2014). Potential Public Health Hazards, 

Exposures and Health Effects from Unconventional Natural Gas Development. 
Environmental Science and Technology, 48(15), 8307–8320. 

Agrawal, A. (1995). Dismantling the Divide Between Indigenous and Scientific Knowledge. 
Development and Change, 26(3), 413–439.  

Aguilera, R. F., Ripple, R. D., and Aguilera, R. (2014). Link between endowments, 
economics and environment in conventional and unconventional gas reservoirs. 
Fuel, 126, 224–238. 

Alberta Energy Regulator (AER) (1990). Directive 009: Casing and Cementing Minimum 
Requirements. Retrieved from 
http://www.aer.ca/documents/directives/Directive009.pdf 

 
AER  (2011). Directive 055 — Addendum: Interim Requirements for Aboveground  

Synthetically- Lined Wall Storage Systems,  Updates to Liner Requirements, and 
Optional Drinking Requirements for Single-Walled Aboveground Storage Tanks. 
Retrieved from http://www.aer.ca/rules-andregulations/directives/directive-055  

 
AER (2012). Directive 059: Well Drilling and Completion Data Filing Requirements.  

Retrieved from  
http://www.aer.ca/rules-and-regulations/directives/directive-059 

 
AER (2014). Water Act Fact Sheet. Retrieved from 

http://www.aer.ca/documents/enerfaqs/Water_FS.pdf 
 

http://www.cce.cornell.edu/EnergyClimateChange/NaturalGasDev/Documents/PDFs/marcellus_regulations_fact_sheet
http://www.cce.cornell.edu/EnergyClimateChange/NaturalGasDev/Documents/PDFs/marcellus_regulations_fact_sheet
https://www.aadnc-/
https://www.aadnc-/
http://www.aer.ca/rules-and-regulations/directives/directive-
http://www.aer.ca/documents/enerfaqs/Water_FS.pdf


 

 

25 

Alberta Environment (2009). Facts about water in Alberta. Retrieved from 
http://environment.gov.ab.ca/info/library/6364.pdf 

 
Alberta Environment (2015). Drinking Water Safety Plans – Proactive Risk Management 

for Water Supply Systems. Retrieved from 
http://environment.gov.ab.ca/info/library/8488.pdf 

 
ALS Global (2014). State Fracking Regulations. Retrieved from  
 http://www.alsglobal.com/en/Our-Services/Life-
 Sciences/Environmental/Capabilities/North-America-Capabilities/USA/Oil-and- 

Gasoline-Testing/Oil-and-Gas-Production-and-Midstream-Support/Fracking-
Regulations-by-State 

 
American Water Works Association (AWWA) (2013). Water and Hydraulic Fracturing. A  

White  Paper from the American Water Works Association. Retrieved from 
 http://www.awwa.org/Portals/0/files/legreg/documents/AWWAFrackingReport.
 pdf 
 
Amnesty International Canada. (2013). Free, Prior, and Informed Consent. Retrieved from 
 http://www.amnesty.ca/get- involved/lead-in-your-community/factsheet-on-
 indigenous-peoples-and-free-prior-and-informed 
 
Anderson, K., Clow, B., Haworth-Brockman, M. (2013). Carriers of water: aboriginal 

women’s experiences, relationships, and reflections. Journal of Cleaner Production, 
60: 11-17. 

 
Angell, A. C., and Parkins, J. R. (2010). Resource development and aboriginal culture in the  

Canadian north. Polar Record, 47(1), 67–79.  
 
Arthur, J.D., Uretsky, M., and Wilson, P. (2010). Water resources and use for hydraulic 

fracturing in the Marcellus Shale region. Presented at AIPG Marcellus Shale: Energy 
Development and Enhancement by Hydraulic Fracturing Conference. Pittsburg: May 
4-5, 2010.  

 
Baechler, Fred. (2014). Primer on the Process of Hydraulic Fracturing - Nova Scotia 

Hydraulic Fracturing Independent Review and Public Consultation. Retrieved from 
http://energy.novascotia.ca/sites/default/files/Report%20of%20the%20Nova%20
Scotia%20Independent%20Panel%20on%20Hydraulic%20Fracturing.pdf 

 
Bali, A. and Kofinas, G.P. (2014). Voices of the Caribou People: a participatory videography 

method to document and share local knowledge from the North American human 

http://www.alsglobal.com/en/Our-Services/Life-Sciences/Environmental/Capabilities/North-America-
http://www.alsglobal.com/en/Our-Services/Life-Sciences/Environmental/Capabilities/North-America-
http://www.amnesty.ca/get-%09involved/lead-in-your-community/factsheet-on-
http://www.amnesty.ca/get-%09involved/lead-in-your-community/factsheet-on-


 

 

26 

Rangifer systems. Ecology and Society, 19(2), 16. 
 
Baldassare, F.J., McCaffrey, M.A., and Harper, J.A. (2014) A geochemical context for stray 

gas investigations in the northern Appalachian Basin: Implications of analyses of 
natural gases from Neogene-through Devonian-age strata. AAPG Bulletin, 98(2), 
341-372.  

 
BAPE (Bureau d’audiences publiques sur l’environnement) (2011a). Sustainable 

Development of the Shale Gas Industry in Québec. Retrieved from 
http://www.bape.gouv.qc.ca/sections/rapports/publications/bape273_excerpts. 

 
British Columbia Oil and Gas Commission (BCOGC) (2009). Information Letter # OGC 09- 

07.  Storage of Fluid Returns from Hydraulic Fracturing Operations. Retrieved 
from  http://www.bctwa.org/Frack-BCOil&GasCom.html 

 
BCOGC (2010a). Oil and Gas Activities Act: Drilling and Production Regulation. Retrieved 

from 
http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/282_201
0 

 
BCOGC (2010b). Oil and Gas Water Use in British Columbia. Retrieved from 

http://www.bcogc.ca/publications/Reports  
 
BCOGC (2012). Water Use in Oil and Gas Activities. Retrieved from 

http://www.bcogc.ca/node/8239/download  
 
BCOGC (2014). Water Use for Oil and Gas Activities – 2013 Annual Report. Retrieved from 
 http://www.bcogc.ca/node/11263/download 
 
Blackstock, M. (2001).  Water: A First Nations’ spiritual and ecological perspective. B.C. 

Journal of Ecosystems and Management, 1(1), 1-14. 
 
Bluefield Research (2014). Market Insight Water for US Hydraulic Fracturing: Competitive  

Strategies, Solutions and Outlook, 2014-2020.  
 
Boudet, H., Clarke, C., Bugden, D., Maibach, E., Roser-Renouf, C., and Leiserowitz, A. 

(2014). “Hydraulic fracturing” controversy and communication: Using national 
survey data to understand public perceptions of hydraulic fracturing. Energy Policy, 
65, 57–67.  

 
Bowen, Z.H., Oelsner, G.P., Cade, .S., Gallegos, T.J., Farag, A.M., Mott, D.N., Potter, C.J., 



 

 

27 

Cinotto, P.J., Clark, M.L., Kappel, W.M., Kresse, T.M., Melcher, C.P., Paschke, S.S., 
Susong, D.D. and Varela, B.A. (2015) Assessment of surface water chloride and 
conductivity trends in areas of unconventional oil and gas development – Why 
existing national data sets cannot tell us what we would like to know. Water 
Resources Research, 51(1), 704-715. 

 
Brady, W.J. (2012). Hydraulic Fracturing Regulation in the United States: The Laissez-Faire 

Approach of the Federal Government and Varying State Regulations. Retrieved from 
http://www.law.du.edu/documents/faculty-highlights/Intersol-2012-
HydroFracking.pdf  

 
Brantley, S.L., Yoxtheimer, D., Arjmand, S., Grieve, P., Vidic, R., Pollak, J., Llewellyn, G.T., 

Abad, J., and Simon, C. (2014). Water Resource Impacts During Unconventional 
Shale Gas Development: The Pennsylvania Experience. International Journal of Coal 
Geology, 126, 140-156.  

Brugnach, M., and Ingram, H. (2012). Rethinking the Role of Humans in Water 
Management: Toward a New Model of Decision-Making. In B. R. Johnston, L. 
Hiwasaki, I. J. Klaver, A. R. Castillo, and V. Strang (Eds.), Water, Cultural Diversity, 
and Global Environmental Change. 

Brummans, B. H. J. M., Putnam, L. L., Gray, B., Hanke, R., Lewicki, R. J., and Wiethoff, C. 
(2008). Making Sense of Intractable Multiparty Conflict: A Study of Framing in Four 
Environmental Disputes. Communication Monographs, 75(1), 25–51.  

Bruyere, G. (2006). Module 4:  University o the Arctic: Module 4, Traditional Knowledge. 
 Retrieved from  

http://education.uarctic.org/media/882546/BCS332_Module_4.pdf 
 
Calgary Herald, The. (2012) Crown stays intimidation charge against reserve fracking 

protester. Section B3. 
 
CAPP (2012). Responsible Canadian Energy Progress Report. Retrieved from 
 www.capp.ca/~/media/capp/customer-portal/publications/217606.pdf? 
 
CAPP (2013). Context: CAPP’s member magazine. “What is Social Licence?” Volume 1,  

Issue 2.  http://www.capp.ca/getdoc.aspx?DocId=232117&DT=NTV 
 
CAPP (2014a). CAPP’s Mission: Retrieved from 
 http://www.capp.ca/aboutUs/mission/Pages/default.aspx 
 



 

 

28 

CAPP (2014b) CAPP Hydraulic Fracturing Operating Practice: Baseline Groundwater 
Testing. Retrieved from 
http://www.capp.ca/getdoc.aspx?DocId=218135andDT=NTV 

 
Canadian Broadcasting Corporation (CBC) (2014). Fracking Ban Legislation Introduced in 
 Nova  Scotia. Retrieved from http://www.cbc.ca/news/canada/nova- 

scotia/fracking-ban- legislation-introduced-in-nova-scotia-1.2782545 
 
CBC (2014b). Fracking wastewater proposal studied by Amherst and Dieppe. Retrieved  

from  http://www.cbc.ca/news/canada/new-brunswick/fracking-wastewater-
proposal-studied-by-amherst-and-dieppe-1.2822863 

 
Chase, E.H. (2014) Regulation of TDS and Chloride from Oil and Gas Wastewater in  

Pennsylvania.  Shale Energy Engineering, 95-106. 
 
Chapman, A. and Venables, S. (2012). Projections of Surface Water Use for Hydraulic 

Fracturing in the Montney Trend. Presented at Unconventional Gas Technical 
Forum, Victoria (BC). 

 
CNN Wire Staff (2012). Vermont First State to Ban Fracking. Retrieved from 

http://www.cnn.com/2012/05/17/us/vermont-fracking/ 
 
Colborn, T., Kwiatkowski, C., Schultz, K., Bachran, M., 2011. Natural Gas Operations from 

a Public Health Perspective. Human and Ecological Risk Assessment: An 
International Journal, 17, 1039–1056.  

 
Colorado Oil and Gas Conservation Commission (COGCC) (2014). Rule 317B. Public Water  

System  Protection. Retrieved from  
 http://cogcc.state.co.us/Announcements/Hot_Topics/Hydraulic_Fracturing/Rule
 317B.pdf 
 
Cooley, H., Donnelly, K., Ross, N., and Luu, P. (2012). Hydraulic Fracturing and Water 

Resources: Separating the Frack from the Fiction. Retrieved from http://www. 
pacinst. org/wp-content/uploads/2013/02/full_report35.pdf. 

 
Corridor Resources Inc. (2014). New Brunswick. Retrieved from 

http://www.corridor.ca/oil-gas-exploration/new-brunswick.html 
 
Cotton, M. (2013). NIMBY or Not? Integrating Social Factors Into Shale Gas Community 

Engagements. Retrieved from 

http://www.capp.ca/getdoc.aspx?DocId=218135andDT=NTV
http://cogcc.state.co.us/Announcements/Hot_Topics/Hydraulic_Fracturing/Rule317B.pdf
http://cogcc.state.co.us/Announcements/Hot_Topics/Hydraulic_Fracturing/Rule317B.pdf


 

 

29 

https://www.academia.edu/6395277/NIMBY_or_Not_Integrating_social_factors
_into_shale_gas_community_engagements 

 
Council of Canadian Academies (CCA) (2014a). Environmental Impacts of Shale Gas 

Extraction in Canada (Report from The Expert Panel of Harnessing Science and 
Technology to Understand the Environmental Impacts of Shale Gas Extraction). 
Retrieved from: 
http://www.scienceadvice.ca/uploads/eng/assessments%20and%20publications%
20and%20news%20releases/shale%20gas/shalegas_fullreporten.pdf 

 
Council of Canadian Academies (CCA) (2014b). Fracking Across Canada.  Retrieved  

from http://www.canadians.org/sites/default/files/publications/fracking-
across-canada.pdf 

 
Crago, M. and Mercer, S.L. (2008. The Value and Challenges of Participatory Research: 
 Strengthening Its Practice. Annual Review of Public Health, 29, 325-350.  
 
Darrah, T.H., Vengosh, A., Jackson, R.B., Warner, N.R. and Poreda, R.J. (2014). Noble Gases 

Identify the Mechanisms of Fugitive Gas Contamination in Drinking Water Wells 
Overlying the Marcellus and Barnett Shales. Proceedings of the National Academy 
of Sciences, 111, 14076–14081.  

Davis, C. (2012). The Politics of “Hydraulic fracturing”: Regulating Natural Gas Drilling 
Practices in Colorado and Texas. Review of Policy Research, 29(2), 1-16. 

Davis, C., and Hoffer, K. (2012). Federalizing Energy? Agenda Change and the Politics of 
Hydraulic Fracturing. Policy Sciences, 45(3), 221–241.  

Davis, C., and Fisk, J. M. (2014). Energy Abundance or Environmental Worries? Analyzing 
Public Support for Hydraulic fracturing in the United States. Review of Policy 
Research, 31(1), 1–16.  

Dene Nation (2011). Dene Leadership Meeting October 25-27, 2011 Fort Smitth, 
Denendeh: Hydraulic Fracturing in Denendeh. Retrieved from 
http://www.assembly.gov.nt.ca/sites/default/files/td_139-175.pdf 

De Rijke, K. (2013). Hydraulically fractured: Unconventional gas and anthropology. 
Anthropology Today, 29(2), 13-17. 

http://www.scienceadvice.ca/uploads/eng/assessments%20and%20publications%20and%20news%20releases/shale%20gas/shalegas_fullreporten.pdf
http://www.scienceadvice.ca/uploads/eng/assessments%20and%20publications%20and%20news%20releases/shale%20gas/shalegas_fullreporten.pdf
http://www.canadians.org/sites/default/files/publications/fracking-across-canada.pdf
http://www.canadians.org/sites/default/files/publications/fracking-across-canada.pdf


 

 

30 

Deveau, J. L. (2014). 9 Ways to Fight Hydraulic fracturing. Alternatives, 40(1). Retrieved 
from http://www.alternativesjournal.ca/energy-and-resources/9-ways-fight-
fracking 

Devine-Wright, P. (2005). Beyond NIMBYism: towards an integrated framework for 
understanding public perceptions of wind energy. Wind Energy, 8, 125–139. 

Down, A., Armes, M., and Jackson, R. B. (2013). Shale Gas Extraction in North Carolina: 
Research Recommendations and Public Health Implications. Environmental Health 
Perspectives, 121, A292–3. 

 
Dittrick, P. (2012). Drought Raising Water Costs, Scarcity Concerns for Shale Plays. Oil and 

Gas Journal. Retrieved from http://www.ogj.com/articles/print/vol-110/issue-
7d/general-interest/drought-raising-water-costs.html 

 
Durrett, B.E. (2013). A Primer on Oil and Gas Regulation in Texas: Spacing, Density, 

Permits, Exceptions. Retrieved from  
 http://www.burlesonllp.com/D6B628/assets/files/Documents/Durrett_Pub-
NA.pdf 

 
Dyos-Hunter, C. (2014). Analysis of the Media Representation of Hydraulic Fracturing in 

UK Print Media 2011-2013. Retrieved from 
 https://www.academia.edu/10412778/Analysis_of_the_Media_Representation_
of_Hydraulic_Fracturing_in_UK_Print_Media_2011-2013 

 
Energy Institute at The University of Texas at Austin (2012). Fact-Based Regulation for 

Environmental Protection in Shale Gas Development. Retrieved from 
http://www.velaw.com/UploadedFiles/VEsite/Resources/ei_shale_gas_reg_summ
ary1202[1].pdf. 

 
Environment and Sustainable Resource Development. (2014). Water Management in 

Alberta. Retrieved from http://www.waterforlife.alberta.ca/02808.html 
 
Entrekin, S., Evans-White, M., Johnson, B., Hagenbuch, E., (2011). Rapid Expansion of 

Natural Gas Development Poses a Threat to Surface Waters. Frontiers in Ecology 
and the Environment, 9, 503–511.  

 
Facebook. (2014). The Facebook page. Retrieved from 

https://www.facebook.com/facebook/info 
 

http://www.burlesonllp.com/D6B628/assets/files/Documents/Durrett_Pub-%09NA.pdf
http://www.burlesonllp.com/D6B628/assets/files/Documents/Durrett_Pub-%09NA.pdf
http://www.velaw.com/UploadedFiles/VEsite/Resources/ei_shale_gas_reg_summary1202%5b1%5d.pdf
http://www.velaw.com/UploadedFiles/VEsite/Resources/ei_shale_gas_reg_summary1202%5b1%5d.pdf
https://www.facebook.com/facebook/info


 

 

31 

Fan, W. and Gordon, M.D. (20140. The Power of Social Media Analytics. Communications 
of the ACM, 57(6), 74-81. 

 
Feinerer, I & Hornik, K. (2014). tm: Text Mining Package. R package version 0.6. Retrieved 

from: http://CRAN.R-project.org/package=™ 
 
Fellows, I (2014). wordcloud. R package version 2.5. Retrieved from: http://CRAN.R-

project.org/package=wordcloud 
 
Ferrar, K. J., Michanowicz, D. R., Christen, C. L., Mulcahy, N., Malone, S. L. and Sharma, R. 

K.  (2013). Assessment of effluent contaminants from three facilities 
discharging Marcellus Shale wastewater to surface waters in Pennsylvania. 
Environmental Science and Technology, 47 (7), 3472− 3481. 

 
Ferrer, I. and Thurman, E. M. (2015).  Chemical constituents and analytical approaches for  

hydraulic fracturing waters. Trends in Environmental Analytical Chemistry,  5, 18-
25. 

 
Fisk, J. M. (2013). The Right to Know? State Politics of Hydraulic fracturing Disclosure.  

Review of Policy Research, 30(4), 345– 365.  
 
Folkes, D. J. (1982). Control of Contaminant Migration by the Use of Liners. Canadian  

Geotechnical  Journal, 19(3), 320-344. 
 
Freyman, M. (2014). Hydraulic Fracturing and Water Stress: Water Demand by the 

Numbers. Retrieved from http://www.ceres.org/resources/reports/hydraulic-
fracturing-water-stress-water-demand-by-the-numbers/view 

Fry, M., Hoeinghaus, D. J., Ponette-gonza, A. G., Thompson, R., and Point, T. W. (2012). 
Hydraulic Fracturing vs Faucets: Balancing Energy Needs and Water Sustainability at 
Urban Frontiers. Environmental Science and Technology, 46, 7444–7445. 

Gaba, J.M. (2014). Flowback: Federal Regulation of Wastewater from Hydraulic 
Fracturing. Retrieved from 
http://www.columbiaenvironmentallaw.org/articles/flowback-federal-regulation-
of-wastewater-from-hydraulic-fracturing 

Gagnon, G., (2014). What are the Interactions Between Unconventional Gas Resources 
and Water Resources? Input Quality and Quantity Requirements and Water 
Treatment Needs and Impacts. Retrieved from 

http://cran.r-project.org/package=%E2%84%A2
http://cran.r-project.org/package=wordcloud
http://cran.r-project.org/package=wordcloud


 

 

32 

http://www.cbu.ca/sites/cbu.ca/files/docs/hfstudy/Discussion%20Paper%20-
%20Water.pdf 

 
Gardner, M. (2014). Petroleum Operations, Costs and Opportunities in Nova Scotia. 

Retrieved from 
http://www.cbu.ca/sites/cbu.ca/files/docs/hfstudy/Discussion%20Paper%20-
%20Petroleum%20Operations%2C%20Costs%20and%20Opportunities%20in%20N
ova%20Scotia.pdf 

 
Gentry, J (2014). TwitteR: R based Twitter client. R package version 1.1.8. Retrieved 

from:  http://lists.hexdump.org/listinfo.cgi/twitter-users-hexdump.org 
 
Gleick, P.H., Institute, P., Ajami, N., Christian-Smith, J., Cooley, H., Donnelly, K., Fulton, J., 

Ha, M-H., Heberger, M., Moore, E., Morrison, J., Orr, S., Scuhulte, P. and Srinivasa,n, 
V. (2014). The World’s Water Volume 8: The Biennial Report on Freshwater 
Resources. Retrieved from http://islandpress.org/worlds-water- volume-8 

 
Goss, S. (2013). FRAC Act Re-Introduced To Senate. Retrieved from 

http://www.ewg.org/enviroblog/2013/07/frac-act-re-introduced-senate 
 
Government of Alberta (2006). Water Conservation and Allocation Guideline for Oilfield 

Injection. Retrieved from http://environment.gov.ab.ca/info/library/7700.pdf 
 
Government of British Columbia (n.d.). Building Relationships with First Nations – 

Respecting Rights and Doing Good business. Retrieved from 
http://www2.gov.bc.ca/gov/DownloadAsset?assetId=C3995CFCF6FB431B9AE2AE2
2B0206B32&filename=building_relationships_with_first_nations__english.pdf 

 
Government of New Brunswick (2013). Responsible Environmental Management of Oil 

and Gas Activities in New Brunswick: Rules for Industry. Retrieved from 
http://www2.gnb.ca/content/dam/gnb/Corporate/pdf/ShaleGas/en/RulesforIndu
stry.pdf.  

 
Government of New Brunswick (2014). Natural Gas. Retrieved from 

http://www2.gnb.ca/content/gnb/en/corporate/promo/natural_gas_from_shale
.html 

 
Government of Newfoundland and Labrador (2013). Minister Provides Position on  

Hydraulic Fracturing. Retrieved from 
http://www.releases.gov.nl.ca/releases/2013/nr/1104n06.htm. 

 

http://lists.hexdump.org/listinfo.cgi/twitter-users-hexdump.org
http://islandpress.org/worlds-water-
http://environment.gov.ab.ca/info/library/7700.pdf
http://www2.gnb.ca/content/dam/gnb/Corporate/pdf/ShaleGas/en/RulesforIndustry.pdf
http://www2.gnb.ca/content/dam/gnb/Corporate/pdf/ShaleGas/en/RulesforIndustry.pdf
http://www.releases.gov.nl.ca/releases/2013/nr/1104n06.htm


 

 

33 

Government of Nova Scotia (2011). Province to Review Hydraulic Fracturing in Shale Gas
 Operations. Retrieved from 
 http://novascotia.ca/news/release/?id=20110404012 
 
Greenspan, E. (2014). Free, Prior, and Informed Consent in Africa: An emerging standard  

for extractive industry projects. Retrieved from 
www.oxfamamerica.org/publications/fpic-in- africa 

 
Gregory, K. B., Radisav, D. V., and Dzombak, D. A. (2011). Water Management Challenges  

Associated with the Production of Shale Gas by Hydraulic Fracturing. Elements, 
7(3),181-186.   

 
Gunningham, N., Kagan, R. A., and Thornton, D. (2004). Social License and Environmental 
 Protection: Why Businesses Go Beyond Compliance. Law and Social Inquiry, 29(2),  

307-341.  
 
Halliday, K. (2015). A decisive victory for anti-frackers. Yukon News Section A9. 
 
Hammer, R. and VanBriesen, J. (2012). In Fracking’s Wake: New Rules are Needed to 

Protect Our Health and Environment from Contaminated Wastewater. Retrieved 
from http://www.nrdc.org/energy/files/fracking-wastewater-fullreport.pdf 

 
Hansen, L.R. (2014). Transport, Storage, and Disposal of Fracking Waste. Retrieved from 

http://www.cga.ct.gov/2014/rpt/2014-R-0016.htm 
 
Hazen and Sawyer Environmental Engineers and Scientists (2009). Final Impact 

Assessment Report: Impact Assessment of Natural Gas Production in the New York 
City Water Supply Watershed. New York City Department of Environmental 
Protection. Retrieved from 
http://www.nyc.gov/html/dep/pdf/natural_gas_drilling/12_23_2009_final_assess
ment_report.pdf. 

Heikkila, T., Pierce, J. J., Gallaher, S., Kagan, J., Crow, D. A., and Weible, C. M. (2014). 
Understanding a Period of Policy Change: The Case of Hydraulic Fracturing Disclosure 
Policy in Colorado. Review of Policy Research, 31(2), 65–87.  

Hillebrand, J. (2014). Think to start: data science and more. Retrieved from 
 www.thinktostart.com 
 

http://www.oxfamamerica.org/publications/fpic-in-
http://www.nrdc.org/energy/files/fracking-wastewater-fullreport.pdf
http://www.nyc.gov/html/dep/pdf/natural_gas_drilling/12_23_2009_final_assessment_report.pdf
http://www.nyc.gov/html/dep/pdf/natural_gas_drilling/12_23_2009_final_assessment_report.pdf
http://www.thinktostart.com/


 

 

34 

Horn, S. (2013). NY Assembly Passes Two-year Hydraulic Gracturing Moratorium, Senate 
Expected to Follow. Retrieved from http://www.huffingtonpost.com/steve-
horn/ny-assembly-hydraulic fracturing-moratorium_b_2831272.html 

 
Hu, M., and Liu, B. (2004). Mining and Summarizing Customer Reviews. Proceedings of 

the ACM SIGKDD International Conference on Knowledge Discovery and Data 
Mining (KDD-2004), Seattle, Washington. 

 
Hunter, J. (2013). B.C. First Nation calls for natural-gas royalties amid frustration over 

fracking. Retrieved from http://www.theglobeandmail.com/news/british-
columbia/bc-first-nation-calls-for-natural-gas-royalties-amid-frustration-over-
fracking/article15152165/ 

 
Hunter, J (2011). Sour Water Replaces Fresh at Peace River Shale Gas Extraction. 
 Retrieved from http://www.theglobeandmail.com/news/national/british-
 columbia/sour-water-replaces-fresh-in-peace-river-shale-gas 

extraction/article2235068/. 
 
Interstate Oil and Gas Compact Commission (IOGCC) (2014). Retrieved from  
 http://groundwork.iogcc.ok.gov/node/925 
 
Jackson, R.B., Vengosh, A., Darrah, T.H., Warner, N.R., Down, A., Poreda, R.J., Osborn, S.G., 

Zhao, K. and Karr, J.D., (2013). Increased Stray Gas Abundance in A Subset of 
Drinking Water Wells Near Marcellus Shale Gas Extraction. Proceedings of the 
National Academy of Sciences, 110(28), 11250–11255.  

 
Jackson, R.B., Vengosh, A., Carey, J.W., Davies, R.J., Darrah, T.H., O’Sullivan, F., and Petron, 

G. (2014). The Environmental Cost and Benefits of Fracking. Annual Review of 
Environment and Resources, 39(7), 1-7. 

Jacquet, J. B. (2012). Landowner Attitudes Toward Natural Gas and Wind Farm 
Development in Northern Pennsylvania. Energy Policy, 50, 677–688.  

Jacquet, J. B. (2014). Review of isks to ommunities from Shale Energy Development. 
Environmental Science and Technology, 48(15), 8321–33. 

Jacquet, J., and Stedman, R. C. (2011). Natural Gas Landowner Coalitions in New York 
State: Emerging Benefits of Collective Natural Resource Management. Journal of 
Rural Social Sciences, 26(1), 62–91. 

http://www.theglobeandmail.com/news/national/british-
http://www.theglobeandmail.com/news/national/british-
http://groundwork.iogcc.ok.gov/node/925


 

 

35 

Jaspal, R., and Nerlich, B. (2014). Hydraulic Fracturing in the UK Press: Threat Dynamics in 
an Unfolding Debate. Public Understanding of Science, 23(3), 348–63.  

Jiang, M., Hendrickson, C.T. and VanBriesen, J.M. (2014). Life Cycle Water Consumption
 and Wastewater Generation Impacts of a Marcellus Shale Gas Well. Environmental  

Science and Technology, 48, 1911−1920. 
 
Johnson, C., and Boersma, T. (2013). Energy (In)Security in Poland the Case of Shale Gas.
 Energy Policy, 53, 389–399.   
 
Kairos Canada (2013). Chronology – The Great New Brunswick Shale Gas Rebellion 2013. 

 Retrieved from http://www.kairoscanada.org/wp-
 content/uploads/2014/06/Chronology_The_Great_New_Brunswick_Shale_Gas_
Rebellion_of_2013.pdf 

 
Kairos Canada (2014). Ethical Reflections on Fracking. Retrieved from 
 http://www.kairoscanada.org/wp-content/uploads/2014/04/EE-
 EthicalReflectionsOnFracking-14- 04-08.pdf 
 
Keep Tap Water Safe. (2014). List of Bans Worldwide. Retrieved from 

http://keeptapwatersafe.org/global-bans-on-hydraulic fracturing/ 
 
Kennedy, L., Everett, J., Dewers, T., Pickins, W. and Edwards, D. (1999). Application of 

Mineral Iron and Sulfide Analysis to Evaluate Natural Attenuation at Fuel 
Contaminated Site. Journal of Environmental Engineering, 125, 47–56.  

 
Kharak, Y.K., Thordsen, J.J., Conaway, C.H. and Thomas, R.B. (2013). The Energy-Water 

Nexus: Potential Groundwater-Quality Degradation Associated with Production of 
Shale Gas. Proceedings of the Fourteenth International Symposium on Water-Rock 
Interaction, WRI 14 7, 417–422.  

 
Kimsky, S. (2007). Risk communication in the internet age: the rise of disorganized 

skepticism. Environmental Hazards, 7, 157-164. 
 
Konschnik, K.E. and Boling, M.K. (2014). Shale Gas Development: A Smart Regulation 

Framework. Environmental Science and Technology, 48, 8404–8416.  
 
Koronowski, R. (2013). Why Massachusetts Might Ban Hydraulic fracturing Even Though 

There`s No Hydraulic fracturing In Massachusetts. Retrieved from 
http://thinkprogress.org/climate/2013/12/02/3007401/massachusetts-hydraulic 
fracturing-ban/ 

http://www.kairoscanada.org/wp-
http://www.kairoscanada.org/wp-
http://www.kairoscanada.org/wp-content/uploads/2014/04/EE-%09EthicalReflectionsOnFracking-14-
http://www.kairoscanada.org/wp-content/uploads/2014/04/EE-%09EthicalReflectionsOnFracking-14-


 

 

36 

Kovats, S., Depledge, M., Haines, A., Fleming, L. E., Wilkinson, P., Shonkoff, S. B., and 
Scovronick, N. (2014). The Health Implications of Hydraulic Fracturing. Lancet, 
383(9919), 757–758. 

KPMG (2012). Watered-Down: Minimizing Water Risks in Shale Gas and Oil Drilling. 
Retrieved from 
http://www.kpmg.com/Global/en/IssuesAndInsights/ArticlesPublications/Docume
nts/minimizing-water-risks-in-shale-gas-and-oil-drilling.pdf 

Kriesky, J., Goldstein, B. D., Zell, K., and Beach, S. (2013). Differing Opinions About Natural 
Gas Drilling in Two Adjacent Counties with Different Levels of Drilling Activity. Energy 
Policy, 58, 228–236.  

Krimsky, S. (2007). Risk communication in the internet age: the rise of disorganized 
skepticism. Environmental Hazards, 7, 157–164. 

Ladd, A. E. (2013). Stakeholder Perceptions of Socioenvironmental Impacts from 
Unconventional Natural Gas Development and Hydraulic Fracturing in the 
Haynesville Shale. Journal of Rural Social Sciences, 28(2), 56–89. 

Lester, Y., Ferrer, I., Thurman, E.M., Sitterley, K.A., Korak, J.A., Aiken, G., and K.G. Linden 
(2015). Haracterization of hydraulic fracturing flowback water in Colorado: 
Implications for water treatment.  Science of the Total Environment, 512-513, 637-
644. 

Lewis, S. (2011). Peaceful protest leads to charges. Retrieved from 
http://www.ammsa.com/publications/windspeaker/peaceful-protest-leads-
charges 

Liroff, R. A. (2012). Extracting the Facts: An Investor Guide to Disclosing Risks from 
Hydraulic Fracturing Operations. Retrieved from 
http://www.iehn.org/documents/frackguidance.pdf 

Logan, L. (n.d.). Welcome to the website of the Fort Nelson First Nation! Fort Nelson First 
Nation. Retrieved from http://www.fortnelsonfirstnation.org/ 

 
Luft, K., O'Leary, T., and Laing, I. (2012). Regulating and Liability Issues in Horizontal Multi-

Stage Fracturing. Alberta Law Review, 50(2), 403-436. 
 

http://www.kpmg.com/Global/en/IssuesAndInsights/ArticlesPublications/Documents/minimizing-water-risks-in-shale-gas-and-oil-drilling.pdf
http://www.kpmg.com/Global/en/IssuesAndInsights/ArticlesPublications/Documents/minimizing-water-risks-in-shale-gas-and-oil-drilling.pdf


 

 

37 

Lutz, B. D., A. N. Lewis, and Doyle, M.W. (2013). Generation, Transport, and Disposal of 
Wastewater Associated with Marcellus Shale Gas Development. Water Resources 
Research, 49, 647-656.   

 
Macdonald, M. (2014). Nova Scotia plans fracking ban; Legislation set to be tabled this fall 

for indefinite time. The Calgary Herald Section B4. 
 
Manno, J. P., Hirsch, P., Feldpausch-Parker, A. M. (2014). Introduction by the Onondaga 

Nation and activist neighbors of an indigenous perspective on issues surrounding 
hydrofracking in the Marcellus Shale. Journal of Environmental Studies and Sciences, 
4(1), 47-55. 

 
Massachussetts Institute of Technology (MIT) (2011). The Future of Natural Gas. 
 Retrieved from  https://mitei.mit.edu/system/files/NaturalGas_Report.pdf  
 
Mauro, I. (2015). October 17. Video.  

Mauro, B. F., Wood, M., Mattingly, M., Price, M., Herzenberg, S. and Ward, S. (2013). 
Exaggerating the Employment Impacts of Shale Drilling: How and Why. Retrieved 
from https://pennbpc.org/sites/pennbpc.org/files/MSSRC-Employment-Impact-11-
21-2013.pdf 

Mauter, M. S., Alvarez, P. J. J., Burton, A., Cafaro, D. C., Chen, W., Gregory, K. B. and 
Schnoor, J. L. (2014). Regional Variation in Water-Related Impacts of Shale Gas 
Development and Implications for Emerging International Plays. Environmental 
Science and Technology, 48(15), 8298–306. 

Mauter, M., Palmer, V. (2014). Expert Elicitation of Trends in Marcellus Oil and Gas  
Wastewater Management. Journal of  Environmental Engineering, 140, 1-9. 

McDermott-Levy, R., Kaktins, N., and Sattler, B. (2013). Hydraulic Fracturing, The 
Environment, and Health. The American Journal of Nursing, 113(6), 45–51.  

McGee, B. (2009). The Community Referendum: Participatory Democracy and the Right 
 to Free, Prior and Informed Consent to Development. Berkeley Journal of  

International Law, 27(2), 570-634. 
 
McGregor, D. (2008). Linking Traditional Ecological Knowledge and Western Science:   

Aboriginal  Perspectives from the 2000  State of the Lakes Ecosystem 
Conference. Retrieved from   
http://www3.brandonu.ca/library/CJNS/28.1/06McGregor.pdf 

http://www3.brandonu.ca/library/CJNS/28.1/06McGregor.pdf


 

 

38 

McGregor, D., & Whitaker, S. (2001). Linking Traditional Knowledge and SOLEC: Report  
Two: The  Experience of First Nations Participants at SOLEC 2000, Toronto, 
ON: Chiefs of Ontario  and Environment Canada (Ontario Region).  

 
Merrill, T. W. (2013). Four Questions About Fracking. Case Western Reserve Law Review,  

63(4). 
 
Molofsky, L.J., Connor, J.A., Wylie, A.S., Wagner, T. and Farhat, S.K. (2013) Evaluation of  

methane sources in groundwater in northeastern Pennsylvania. Groundwater, 51, 
333-349. 

 
Mooney, C. (2011). The Truth about Hydraulic fracturing. Scientific American, 305, 80–85.  
 
Myers, T. (2012). Potential Contaminant Pathways from Hydraulically Fractured Shale to 

Aquifers. Groundwater, 50, 872–882.  
 
Nanos Research (2015). Positive Energy Conference – National Opinion Survey. Retrieved 

from http://www.ivey.uwo.ca/cmsmedia/1431034/ivey-u-ottawa-nanos-survey-
for-positive-energy-conference-march-2015.pdf 

 
National Energy Board (2014). National Energy Board on the Latest Developments in 

Northern Oil & Gas Regulation. Retrieved from https://www.neb-
one.gc.ca/bts/nws/spch/2014/nrthrnlgsrgltn/nrthrnlgsrgltn-eng.pdf 

 
Negro, S. E. (2012). Hydraulic fracturing Wars : Federal , State and Local Conflicts over the 

Regulation of Natural Gas Activities. Zoning and Planning Law Report, 35(2), 1-16. 
 
Nicot, J. P., and Scanlon, B. R. (2012). Water Use for Shale-Gas Production in Texas, U.S. 

Environmental Science and Technology, 46(6), 3580-3586.  
 
Nova Scotia Environment (2008). Environmental Best Management Practices for 

Formation Water from Coal Bed Methane Exploration and Production Activities 
Retrieved from 
https://www.novascotia.ca/nse/dept/docs.policy/BMP.for.Formation.Water.from.
Exploration.Production.pdf 

 
Nova Scotia Office of Aboriginal Affairs (2011). Aboriginal History in Nova Scotia – Nova  

Scotia  Museum Info Sheet. Retrieved from 
http://www.novascotia.ca/abor/docs/demographics/Nova-Scotia-Museum-Info-
Sheet.pdf 

 

https://www.novascotia.ca/nse/dept/docs.policy/BMP.for.Formation.Water.from.Exploration.Production.pdf
https://www.novascotia.ca/nse/dept/docs.policy/BMP.for.Formation.Water.from.Exploration.Production.pdf


 

 

39 

Ohio Department of Natural Resources (DNR) (2011). Ohio Hydraulic Fracturing State 
Review. Retrieved from 
https://oilandgas.ohiodnr.gov/portals/oilgas/pdf/stronger_review11.pdf 

 
Olmstead, S.M., Muehlenbachs, L.A., Shih, J.-S., Chu, Z. and Krupnick, A.J. (2013). Shale 

Gas Development Impacts on Surface Water Quality in Pennsylvania. Proceedings 
of the National Academy of Sciences, 110, 4962–4967.  

 
Olsson, O., Weichgrebe, D. and Rosenwinkel, K-H. (2013). Hydraulic Fracturing  

Wastewater in Germany: Composition, Treatment, Concerns. Environmental Earth 
Sciences, 70(8),3895– 3906. 

 
Osborn, S.G., Vengosh, A., Warner, N.R. and Jackson, R.B. (2011). Methane Contamination 

of Drinking Water Accompanying Gas-Well Drilling and Hydraulic Fracturing. 
Proceedings from the National Academy of Sciences, 108, 8172–8176. 

 
Parfitt, B. (2010). Fracture Lines: Will Canada’s Water be Protected in the Rush to Develop 

shale gas? Retrieved from 
http://www.sierraclub.ca/sites/sierraclub.ca/files/fracking_report.pdf 

 
Parker, K.M., Zeng, T., Harkness, J., Vengosh, A., and W.A. Mitch. (2014) Enhanced 

Formation of Disinfection Byproducts in Shale Gas Wastewater-Impacted Drinking 
Water Supplies. Environmental Science and Technology, 48(19), 11161–11169. 

 
Pennsylvania Department of Environmental Protection (PADEP) (2010). Pennsylvania 

hydraulic fracturing State review. State Review of Oil and Natural Gas 
Environmental Regulations (STRONGER). Retrieved from  
http://www.strongerinc.org/sites/all/themes/stronger02/downloads/PA%20HF%2
0Review%20Print%20Version.pdf. 

 
Perry, S. L. (2012). Development, Land Use, and Collective Trauma: The Marcellus Shale 

Gas Boom in Rural Pennsylvania. Culture, Agriculture, Food and Environment, 34(1), 
81–92.  

 
Pew Research Center (2012). As Gas Prices Pinch, Support for Oil and Gas Production 

Grows – Those Aware of Fracking Facor Its Use. Retrieved from http://www.people-
press.org/2012/03/19/as-gas-prices-pinch-support-for-oil-and-gas-production-
grows/ 

 
Popkin, J. H., Duke, J. M., Borchers, A. M., and Ilvento, T. (2013). Social Costs from 

Proximity to Hydraulic Fracturing in New York State. Energy Policy, 62, 62–69.  

http://www.sierraclub.ca/sites/sierraclub.ca/files/fracking_report.pdf
http://www.strongerinc.org/sites/all/themes/stronger02/downloads/PA%20HF%20Review%20Print%20Version.pdf
http://www.strongerinc.org/sites/all/themes/stronger02/downloads/PA%20HF%20Review%20Print%20Version.pdf


 

 

40 

 
Precht, P. and Dempster, D. (2012). Jurisdictional Review of Hydraulic Fracturing 

Regulation – Report for Nova Scotia Hydraulic Fracturing Review Committee. 
Retrieved from 
http://www.cbu.ca/sites/cbu.ca/files/docs/hfstudy/Consultation.Hydraulic.Fractur
ing-Jurisdictional.Review.pdf 

 
Prosper, K., McMillan, L. J., Davis, A. A., Moffitt, M. (2011). Returning to Netukulimk: 

Mi’kmaq cultural and spiritual connections with resource stewardship and self 
governance. The International Indigenous Policy Journal, 2(4), 1-17. 

 
Public Health Agency of Canada (2011). Canada’s Response to WHO Commission on Social 

Determinants of Health. Retrieved from http://www.phac-aspc.gc.ca/sdh-dss/glos-
eng.php 

Rabe, B. G., and Borick, C. (2013). Conventional Politics for Unconventional Drilling? 
Lessons from Pennsylvania’s Early Move into Hydraulic Fracturing Policy 
Development. Review of Policy Research, 30(3), 321–340. 

Rabinowitz, P. M., Slizovskiy, I. B., Lamers, V.,  Trufan, S.J., Holford, T. R., Dziura, J. D., 
Peduzzi,P. N., Kane, M. J., Reif, J. S., Weiss, T. R., and Stowe, M. H. (2015). 
Proximity to Natural Gas Wells and Reported Health Status: Results of a Household 
Survey in Washington County, Pennsylvania. Environmental Health Perspectives, 
123(1), 21-26. 

 
Rahm, B.G. and Riha, S.J. (2012). Toward Strategic Management of Shale Gas 

Development: Regional, Collective Impacts on Water Resources. Environmental 
Science and Policy, 17, 12–23.  

 
Rahm, B.G., Bates, J.T., Bertoia, L.R., Galford, A.E., Yoxtheimer, D.A. and Riha, S.J. (2013). 

Wastewater Management and Marcellus Shale Gas Development: Trends, Drivers 
and Planning Implications. Journal of Environmental Management, 120, 105-113. 

 
Ramudo, A. and Murphy, S. (2010). Hydraulic Fracturing – Effects on Water Quality. 

Retrieved from 
http://www.cce.cornell.edu/EnergyClimateChange/NaturalGasDev/Documents/Ci
ty%20and%20Regional%20Planning%20Student%20Papers/CRP5072_Water%20Q
uality%20Final%20Report.pdf 

 
Richardson, N., Gottlieb, M., Krupnick, A. and Wiseman, H. (2013). The State of State Shale 

Gas Regulation: Maps of State Regulations. Retrieved from 

http://www.cbu.ca/sites/cbu.ca/files/docs/hfstudy/Consultation.Hydraulic.Fracturing-Jurisdictional.Review.pdf
http://www.cbu.ca/sites/cbu.ca/files/docs/hfstudy/Consultation.Hydraulic.Fracturing-Jurisdictional.Review.pdf


 

 

41 

http://www.rff.org/rff/documents/RFF-Rpt-StateofStateRegs_StateMaps.pdf 

Rinfret, S., Cook, J. J., and Pautz, M. C. (2014). Understanding State Rulemaking Processes: 
Developing Hydraulic fracturing Rules in Colorado, New York, and Ohio. Review of 
Policy Research, 31(2), 88–104. 

Rivard, C., Molson, J., Soeder, D. J., Johnson, E. G., Grasby, S., Wang, B., and Rivera, A. 
(2012). A Review of the November 24–25, 2011 Shale Gas Workshop, Calgary, 
Alberta – 2. Groundwater Resources. Open File 7096. Retrieved from 
http://ftp2.cits.rncan.gc.ca/pub/geott/ess_pubs/290/290257/of_7096.pdf  

 
Rivard, C., Lavoie, D., Lefebre, R., Sejourne, S., Lamontagne, C. and Duchesne, M. (2013). 

An Overview of Canadian Shale Gas Production and Envrionmental Concerns. 
International Journal of Coal Geology, In press. 

 
Robinson, M. (2014). Animal personhood in Mi’kmaq perspective. Societies, 4, 672-688. 
 
Rokosh, C.D., Pawlowicz, J.G., Berhane, H., Anderson, S.D.A., and Beaton, A.P. (2009). 

What is Shale Gas? An Introduction to Shale-Gas Geology in Alberta. Energy 
Resources Conservation Board/Alberta Geological Survey Open File Report 2008-
08. Retrieved from 
http://www.ags.gov.ab.ca/publications/ofr/pdf/ofr_2008_08.pdf 

 
Ronson, J. (2015). Support for fracking does not equal consent: Dixon. Yukon News 

Section A3. 
 
Ross, S. (2014). Mi’kmaq unanimous in opposition to fracking. Retrieved from 

http://thechronicleherald.ca/novascotia/1228780-mi-kmaq-unanimous-in-
opposition-to-fracking 

 
Rozell, D.J. and Reaven, S.J. (2012). Water Pollution Risk Associated with Natural Gas 

Extraction from the Marcellus Shale. Risk Analysis, 32, 1382–1393.  
 
Rushton, L. (2014). State Rules for Frac Wastewater Management Vary Widely Across the 

US, Reflecting “Tightrope”. Retrieved from 
http://www.ogj.com/articles/uogr/print/volume-2/issue-3/state-rules-for-frac-
wastewater-management-vary-widely-across-the-us-reflecting-tightrope.html  

 
Sadasivam, N. (2014). New York State of Hydraulic Fracturing: A ProPublica Explainer. 

Retrieved from 



 

 

42 

http://www.syracuse.com/opinion/index.ssf/2014/07/new_york_state_of_hydra
ulic fracturing_a_propublica_explainer.html 

 
Scanlon, B.R., Reedy, R.C. and Nicot, J.P. (2014a). Will water scarcity in semiarid regions 

limit hydraulic fracturing of shale plays? Environmental Research Letters, 9, 1-14.  
 
Scanlon, B.R., Reedy, R.C. and Nicot, J.P (2014b). Comparison of Water Use for Hydraulic 

Fracturing for Unconventional Oil and Gas versus Conventional Oil. Environmental 
Science and Technology, 48, 12386-12393.  

Schafft, K. A., Borlu, Y., and Glenna, L. (2013). The Relationship Between Marcellus Shale 
Gas Development in Pennsylvania and Local Perceptions of Risk and Opportunity. 
Rural Sociology, 78(2), 143–166.  

Schertow, J.A. (2011). Blood Tribe Members Call for Moratorium on Hydro Fracking. 
Retrieved from https://intercontinentalcry.org/blood-tribe-members-call-for-
moratorium-on-hydro-fracking/ 

Schroek, N., and Karisny, S. (2013). Hydraulic Fracturing and Water Management in the 
Great Lakes. Case Western Reserve Law Review, 63(4), 1167-1185. 

 
Schwartz, D., and Gollom, M. (2013). N.B. Fracking Protests and the Fight for Aboriginal  

Rights.  October 19, 2014. CBC News. Retrieved from 
http://www.cbc.ca/news/canada/n-b-fracking-protests-and-the-fight-for-
aboriginal-rights-1.2126515 

 
Scott, J. (2014). Eagle Ford Water Recycling Thrives Following Change in Texas Railroad 

 Commission Rules. Retrieved from 
 http://www.ogj.com/articles/uogr/print/volume- 2/issue-4/eagle-ford-water-
 recycling-thrives-following-change-in-texas-railroad- commission-
rules.html 

 
Seeley, R. (2014). Industry urged to change hydraulic fracturing ‘conversation’. Retrieved  

from  http://www.ogj.com/articles/2014/02/industry-urged-to-hydraulic-
fracturing- conversation.html 

 
Siegel, D.I., Azzolina, N.A., Smith, B.J., Perry, A.E. and Bothun, R.L. (2015) Methane  

Concentrations in Water Wells Unrelated to Proximity to Existing Oil and Gas Wells 
in Northeastern  Pennsylvania. Environmental Science and Technology, doi: 
10.1021/es505775c.  

http://www.syracuse.com/opinion/index.ssf/2014/07/new_york_state_of_hydraulic%20fracturing_a_propublica_explainer.html
http://www.syracuse.com/opinion/index.ssf/2014/07/new_york_state_of_hydraulic%20fracturing_a_propublica_explainer.html
http://www.ogj.com/articles/uogr/print/volume-2/issue-4/eagle-ford-water-recycling-thrives-following-change-in-texas-railroad-commission-rules.html
http://www.ogj.com/articles/uogr/print/volume-2/issue-4/eagle-ford-water-recycling-thrives-following-change-in-texas-railroad-commission-rules.html
http://www.ogj.com/articles/uogr/print/volume-2/issue-4/eagle-ford-water-recycling-thrives-following-change-in-texas-railroad-commission-rules.html
http://www.ogj.com/articles/2014/02/industry-urged-to-hydraulic-
http://www.ogj.com/articles/2014/02/industry-urged-to-hydraulic-


 

 

43 

Slovic, P., and Peters, E. (2006). Risk Perception and Affect. Current Directions in 
Psychological Science, 15(6), 322–325. 

Small, M.J., Stern, P.C., Bomberg, E., Christopherson, S.M., Goldstein, B.D., Israel, A.L., 
Jackson, R.B., Krupnick, A., Mauter, M.S., Nash, J., North, D.W., Olmstead, S.M., 
Prakash, A., Rabe, B., Richardson, N., Tierney, S., Webler, T., Wong-Parodi, G. and 
Zielinska, B. (2014). Risks and Risk Governance in Unconventional Shale Gas 
Development. Environmental Science and Technology, 48, 8289–8297.  

Smith, M. F., and Ferguson, D. P. (2013). “Hydraulic Fracturing Democracy”: Issue 
Management and Locus of Policy Decision-Making in the Marcellus Shale Gas Drilling 
Debate. Public Relations Review, 39(4), 377–386.  

Speight, J.G. (2013). Shale gas production processes. Waltham, MA: Gulf Publishing 
Company. 

Spence, D. (2010). Hydraulic Fracturing Regulations: Is Federal Hydraulic Fracturing 
Regulation Around the Corner? Retrieved from 
http://www.mccombs.utexas.edu/~/media/Files/MSB/Centers/EMIC/EMIC%20
Misc/Hydraulic fracturing-Regulations-Is-Federal-Hydraulic-Fracturing-
Regulation-Around-Corner.PDF 

State of Vermont (2012). Video: Vermont Bans Hydraulic fracturing. Retrieved July 2014, 
from State of Vermont. Retrieved from http://governor.vermont.gov/blog-video-
vermont-bans-hydraulic fracturing 

Stephenson, E., Doukas, A., and Shaw, K. (2012). “Greenwashing Gas: Might A ‘Transition 
Fuel’ Label Legitimize Carbon-Intensive Natural Gas Development?” Energy Policy, 
46, 452–459.  

Stephenson, E., and Shaw, K. (2013). A Dilemma of Abundance: Governance Challenges 
of Reconciling Shale Gas Development and Climate Change Mitigation. 
Sustainability, 5(5), 2210–2232.  

Stringfellow, W.T., Domen, J.K, Camarillo, M.K., Sandelin, W.L., and S. Borglin. (2014). 
Physical, chemical, and biological characteristics of compounds used in hydraulic 
fracturing. Journal of Hazardous Materials, 275, 37-54. 

Strong, L., Gould, T., Kasinkas, L., Sadowsky, M., Aksan, A. and Wackett, L. (2013). 
Biodegradation in Waters from Hydraulic Fracturing: Chemistry, Microbiology, and 
Engineering. Journal of Environmental Engineering, 140, 1-8. 



 

 

44 

Texas Groundwater Protection Committee (2008). Joint Groundwater Monitoring and 
Contaminatoin Report – 2007. Retrieved from 
https://www.tceq.texas.gov/assets/public/comm_exec/pubs/sfr/056_07.pdf 

 
Texas Railroad Commission (RRC) (2014). Texas RRC- Hydraulic Fracturing. Retrieved from 

http://www.rrc.state.tx.us/about-us/resource-center/faqs/oil-gas-faqs/faq-
hydraulic-fracturing/ 

 
The Canadian Press (2013a). No Hydraulic Fracturing in Newfoundland and Labrador, 

Gov't Announces Moratorium. Retrieved from 
http://globalnews.ca/news/945377/no-hydraulic fracturing-in-newfoundland-
and-labrador-govt-announces-moratorium/ 

 
The Canadian Press (2013b). Quebec Hydraulic fracturing Ban Would Impose 5-Year 

Moratorium in St. Lawrence River Valley. Retrieved from 
http://www.huffingtonpost.ca/2013/05/16/quebec-hydraulic fracturing-
ban_n_3282024.html 

 
The Canadian Press (2014). Report About Natural Gas Hydraulic Fracturing Causes Ripples 

in N.B. Retrieved from http://atlantic.ctvnews.ca/report-about-natural-gas-
hydraulic fracturing-causes-ripples-in-n-b-1.1801656 

 
The David Suzuki Foundation (2012). Bill C38: What You Need to Know. Retrieved from   

http://www.davidsuzuki.org/publications/downloads/2012/C-
38%20factsheet.pdf 

 
The David Suzuki Foundation (2013). Passages From the Peace:  Community Reflections 

on BC’s Changing Peace Region. Retrieved from 
http://www.davidsuzuki.org/publications/downloads/2013/DSF_GFW_Peace_re
port_2013_web_final.pdf 

 
The Telegram (2013). Moratorium on Hydraulic Fracturing Announced by Newfoundland 

Government. Retrieved from http://www.thetelegram.com/News/Local/2013-
11-04/article-3465585/Moratorium-on-hydraulic fracturing-announced-by-
Newfoundland-government/1 

 
The Telegraph Journal (2014). N.S. set to make fracking decision. Section B1. 
 
Thiel, G.P. and Lienhard J.H. (2014). Treating Produced Water from Hydraulic Fracturing: 

Composition Effects on Scale Formation and Desalination System Selection. 
Desalination, 346,54–69. 

https://www.tceq.texas.gov/assets/public/comm_exec/pubs/sfr/056_07.pdf
http://www.rrc.state.tx.us/about-us/resource-center/faqs/oil-gas-faqs/faq-hydraulic-fracturing/
http://www.rrc.state.tx.us/about-us/resource-center/faqs/oil-gas-faqs/faq-hydraulic-fracturing/
http://globalnews.ca/news/945377/no-hydraulic%20fracturing-in-newfoundland-and-labrador-govt-announces-moratorium/
http://globalnews.ca/news/945377/no-hydraulic%20fracturing-in-newfoundland-and-labrador-govt-announces-moratorium/
http://www.davidsuzuki.org/publications/downloads/2012/C-38%20factsheet.pdf
http://www.davidsuzuki.org/publications/downloads/2012/C-38%20factsheet.pdf
http://www.thetelegram.com/News/Local/2013-11-04/article-3465585/Moratorium-on-hydraulic%20fracturing-announced-by-Newfoundland-government/1
http://www.thetelegram.com/News/Local/2013-11-04/article-3465585/Moratorium-on-hydraulic%20fracturing-announced-by-Newfoundland-government/1
http://www.thetelegram.com/News/Local/2013-11-04/article-3465585/Moratorium-on-hydraulic%20fracturing-announced-by-Newfoundland-government/1


 

 

45 

Tiemann, M. and Vann, A.  (2013). Hydraulic Fracturing and Safe Drinking Water Act 
Issues. Retrieved from https://www.fas.org/sgp/crs/misc/R41760.pdf  

 
Twitter (2014). About Twitter. Retrieved from: https://about.twitter.com/company   
 
Union of British Columbia Indian Chiefs (2013) Draft BC First Nations Water Rights  

Strategy.  Retrieved from  
http://www.ubcic.bc.ca/files/2013March_BCFN_WaterStrategyandSurvey_Draftf
orFirstNations.pdf 

 
University of Alberta (2014).  What is Sustainability? Retrieved from     

 http://www.sustainability.ualberta.ca/Resources/~/media/sustainability/Resour
ces/Green%20Guide/Documents/What-is-Sustainability.pdf 

 
United Kingdom Onshore Oil and Gas (UKOOG) (2015a). UK Guidelines for the  

Establishment of Environmental Baselines for UK Onshore Oil and Gas. Issue 1, 
January 2015. 

 
UKOOG (2015b). UK Onshore Shale Gas Well Guidelines. Issue 2, January 2015.  
 
United Nations (2007). United Nations Declaration on the Rights of Indigenous Peoples: 

resolution adopted by the General Assembly, (A/RES/61/295). Retrieved from 
http://www.un.org/esa/socdev/unpfii/documents/DRIPS_en.pdf 

 
United States Environmental Protection Agency (USEPA) (2011). Plan to Study the 

Potential Impacts of Hydraulic Fracturing on Drinking Water Resources, 
EPA/600/R-11/122. Retrieved from http://www2.epa.gov/hfstudy/plan-study-
potential-impacts-hydraulic-fracturing-drinking-water-resources-epa600r-11122  

 
USEPA (2015). Unconventional Extraction in the Oil and Gas Industry. Retrieved from 

http://water.epa.gov/scitech/wastetech/guide/oilandgas/unconv.cfm 
 
Vann, A., Murril, B.J., Tiemann, M. (2014). Hydraulic Fracturing: Selected Legal Issues. 

Retrieved from http://fas.org/sgp/crs/misc/R43152.pdf 
 
Vengosh, A., Jackson, R.B., Warner, N., Darrah, T.H. and Kondash, A. (2014). A Critical 

Review of the Risks to Water Resources from Unconventional Shale Gas 
Development and Hydraulic Fracturing in the United States. Environmental 
Science and Technology, 48, 8334–8348.  

 

http://www.ubcic.bc.ca/files/2013March_BCFN_WaterStrategyandSurvey_DraftforFirstNa
http://www.ubcic.bc.ca/files/2013March_BCFN_WaterStrategyandSurvey_DraftforFirstNa
http://www.sustainability.ualberta.ca/Resources/~/media/sustainability/Resources/Green
http://www.sustainability.ualberta.ca/Resources/~/media/sustainability/Resources/Green


 

 

46 

Vengosh, A., Warner, N., Jackson, R. and Darrah, T. (2013). The Effects of Shale Gas 
Exploration and Hydraulic Fracturing on the Quality of Water Resources in the 
United States. Proceedings of the Fourteenth International Symposium on Water-
Rock Interaction, WRI 14 7, 863–866.  

 
Vidic, R.D., Brantley, S.L., Vandenbossche, J.M., Yoxtheimer, D. and Abad, J.D. (2013). 

Impact of Shale Gas Development on Regional Water Quality. Science Mag, 
340(6134), 825-836. 

 
Walters, D., Spence, N., Kuikman, K., and Singh, B. (2012). Multi-Barrier Protection of  

Drinking  Water Systems in Ontario:  A  Comparison of First Nation and Non-
First Nation  Communities.  The International Indigenous Policy Journal, 3(3), 
Article 8.  

  
Warner, N.R., Darrah, T.H., Jackson, R.B., Millot, R., Kloppmann, W., A. Vengosh.  (2014).  

New  Tracers Identify Hydraulic Fracturing Fluids and Accidental Releases from 
Oil and Gas  Operations. Environmental Science and Technology, 48, 12552-
12560. 

 
Waxman, H.A., Markey, E.J. and DeGette, D. (2011). Chemicals Used in Hydraulic 

Fracturing. United States House of Representatives Committee on Energy and 
Commerce Minority Staff. Retrieved from 
http://democrats.energycommerce.house.gov/sites/default/files/documents/Hy
draulic-Fracturing-Chemicals-2011-4-18.pdf 

 
Wheeler, D., Atherton, F., Bradfield, M., Christmas, K., Dalton, S., Dussealt, M., Gagnon, 

G., Hayes, B., MacIntosh, C., Mauro, I., Ritcey, R. (2014). Report of the Nova Scotia 
Independent Review Panel on Hydraulic Fracturing, Cape Breton University. 

Wildavsky, A., and Dake, K. (1990). Theories of Risk Perception: Who Fears What and 
Why? Daedalus, 119(4), 41–60. 

Williams, H.F.L., Havens, D.L., Banks, K.E. and Wachal, D.J. (2008). Field-Based Monitoring 
of Sediment Runoff from Natural Gas Well sites in Denton County, Texas, USA. 
Environmental Geology, 55, 1463–1471. 

 
Wolske, K. (2013). Public Perceptions of High-Volume Hydraulic Fracturing & Deep Shale 

Gas Development. Retrieved from http://graham.umich.edu/media/files/HF-08-
Public-Perceptions.pdf 

 
Lewis, S. (2011). Peaceful Protest Leads to Charges. Retrieved from 



 

 

47 

http://www.ammsa.com/publications/windspeaker/peaceful-protest-leads-
charges 

 
Yates, B.F., and Horvath, C.L. (2013). Social License to Operate: How to Get It, and How to  

Keep It.  Retrieved from 
 http://www.nbr.org/downloads/pdfs/eta/PES_2013_summitpaper_Yates_Horva
 th.pdf 

 
Yukon Legislative Assembly (2015). Select Committee Regarding the Risks and Benefits of 

Hydraulic Fracturing. Retrieved from http://www.legassembly.gov.yk.ca/rbhf.html 
 
Zorn, T.G., Seelbach, P.W. and Rutherford, E.S. (2012). A Regional-Scale Habitat 
 Suitability Model  to Assess the Effects of Flow  Reduction on Fish  
 
Assemblages in Michigan Streams. Journal  of the American Water Resources  

Association, 48, 871–895.  
 
 
 

 
 
 

http://www.nbr.org/downloads/pdfs/eta/PES_2013_summitpaper_Yates_Horva
http://www.nbr.org/downloads/pdfs/eta/PES_2013_summitpaper_Yates_Horva



