
Running head: ENVIRONMENTAL REGULATORY COMPLIANCE
    

1 

 

 

AN ANALYSIS OF ENVIRONMENTAL REGULATORY COMPLIANCE 

By 

CLINTON DOUGLAS MARBLE  

B.A., Athabasca University 

 

A thesis submitted in partial fulfillment of  

The requirements for the degree of 

 

 

MASTER OF ARTS 

In 

ENVIRONMENT AND MANAGEMENT 

 

We accept this thesis as conforming 

To the required standard 

 

 

 

 

……………………………………….. 

Erik Karlsen M.A., R.P.P., F.C.I.P. Thesis Supervisor 

 

 

 

………………………………………... 

Thesis Coordinator 

School of Environment and Sustainability 

 

 

 

………………………………………… 

Director 

School of Environment and Sustainability 

 

ROYAL ROADS UNIVERSITY 

 

August 2014 

 

© Clinton Douglas Marble, 2014



 
 
 
ENVIRONMENTAL REGULATORY COMPLIANCE   
 

2 

 

 

Abstract 

 

 The future of North American energy supplies lie in a source of unconventional gas 

known as coalbed methane (CBM).  As with any hydrocarbon resource, its exploration and 

production poses risks to the environment that can be mitigated through compliance to 

regulations.  The primary environmental concern with CBM production is the disposition of a 

brackish water by-product known as ‘produced water’.  This qualitative research paper will 

identify CBM ‘best practices’, the principles of good governance and discuss environmental 

regulatory compliance regarding CBM and how well the Alberta Energy Regulator’s (AER) 

regulatory framework protects the environment and ensures regulatory compliance compared to 

that of the government of New South Wales and make recommendations to the AER on how to 

enhance its regulatory practices.   
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Introduction 

 Unconventional gas may be the solution to North America’s energy needs for the future.  

One source of unconventional gas is coalbed methane (CBM), which is a form of natural gas 

found in coal beds.  According to the Ziff Energy report (2004), unconventional gas will make 

up 50% of the energy supply in North America by 2020.  

 As with most other carbon-based fossil fuels, the development, production and use of 

CBM have negative environmental impacts.  These include the production of carbon dioxide and 

methane, which are greenhouse gases and ‘produced water’ which can contain high 

concentrations of salt and other naturally occurring chemicals that are very harmful to plants and 

animals.  Furthermore, the use of enormous quantities of fresh water from groundwater and 

surface water resources has potential negative effects on water supplies for human and naturally 

occurring ecosystems (Campbell & Rutherford, 2006). 

 The challenge for the government regulator is to allocate water resources, manage public 

lands and protect the environment while providing economic benefits to all its citizens (AER, 

Who we are, 2014). 

 Under these circumstances, the challenge for the government regulator involves 

allocating and managing resources in the public interest for financial and economic returns and 

protecting the environment on an ongoing basis.  This calls for the safe, efficient, orderly and 

environmentally sustainable development of natural resources over the entire life cycle from pre-

development conditions through to accessing, developing, and producing products, then 

addressing ongoing post closure environmental protection and management (AER, 2014, Who 

we are). 
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 This thesis will provide a comparative case study of the Alberta Energy Regulator 

(AER), Canada and New South Wales’s (NSW), Australia decision making approaches to CBM 

development to answer the question: How does Alberta’s energy regulator compare to good 

governance and regulatory effectiveness (i.e. compliance) practices with respect to the 

prevention and management of coal bed methane ‘produced water’ impacts on the environment?  

The findings will be used to make recommendations that build on strengths and address 

weaknesses in the AER CBM regulatory framework. 

 I will begin with a brief discussion on the importance of our environment and how we 

protect it in chapters 1 and 2.  Chapter 3 is about compliance.  Chapter 4 discusses regulatory 

compliance assurance as well as a comparison of the Alberta Energy Regulator and the 

Government of New South Wales.  Chapter 5 is an overview of what CBM is, how it is produced, 

what ‘produced water is, the environmental concerns around it, and what comprises good 

governance principles.  Selected good governance and best practices for case study comparisons 

is covered in chapter 6, and a comparative analysis is conducted in chapter 7. 

Literature Review 

 Robson (2011) states that a traditional literature review involves systematically 

identifying, locating, and analyzing documents containing information related to the research 

problem.  This literature review involves analyzing the published information on policies and 

best regulatory practices of two regulatory bodies and published sources on good governance 

principles, policies and practices.   

 It is more important to concentrate on relevance rather than comprehensiveness; “relevant 

works are those that have important implications for the design, conduct, or interpretation of the 
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study, not simply those that deal with the topic, or in the defined field or substantive area, of the 

research” (Robson, 2011, p. 51-52). 

 The literature on regulatory practice calls for reform.  Beginning with changing the 

behavior of the regulator, the new focus should be on regulatory practice rather than on the 

quality of the regulations (Sparrow, 2008, p. 1).  For example, one of the ways to promote 

regulatory compliance is to offer enforcement relief for those companies that voluntarily 

discover and disclose violations.  This could also be in the form of offering incentives for 

coming into compliance.  For example, the United States Environmental Protection Agency (US 

EPA) promotes compliance by providing compliance incentives including policies and programs 

that reduce or waive penalties under certain conditions for business, industry, and government 

facilities that voluntarily discover, promptly disclose, and expeditiously correct environmental 

problems (US EPA, 2012, Compliance Incentives and Auditing and OECD, 2005a, p. 20). 

 Sparrow’s (2000 and 2008) seminal work on regulatory process establishes key themes.  

The regulator does more than administer law.  The regulator also delivers services, builds 

partnerships, solves problems and provides guidance (Sparrow, 2008, p. 6).  There is the 

suggestion of the emergence of a new regulatory craftsmanship that would see the ability to 

strategically specify risk concentrations, problem areas and patterns of noncompliance and then 

design interventions that effectively control or reduce them (p. 9).   

 The US EPA has proven that by modifying methodology to better suit regulations to fit 

specific situations, it can improve compliance and increase assurance (US EPA, Compliance, 

2012).  Innovative policies that are supported by environmental monitoring, data management 

and dissemination can create opportunities for adaptive management and increased project 

success (Quinn, 2009).   
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 Change is also coming from industry.  Major oil and gas companies are starting to go 

beyond institutional assessments and management processes in order to better define internal 

operating standards and best practices (Wagner & Armstrong, 2010, p. 140-165).  These 

standards can play an important role in supporting local laws in order to protect the environment 

and to support the company’s performance commitment and credibility to stakeholders (p. 163). 

 The gap in the compliance assurance literature appears to be how effectiveness is 

measured (Sparrow, 2000).  Regulators must be able to grade themselves, either through internal 

and external audits, or benchmarking with other agencies and jurisdictions.  There is a need for 

regulators to evaluate their performance so that staffs are able to claim personal successes that 

provide job satisfaction.  Agencies need to be able to distinguish between successful and 

unsuccessful ideas and effective and ineffective interventions and need to be able to justify 

internal resource allocation.  Effective regulators require the confidence of stakeholders that their 

processes are robust, that they have the integrity to support their reputations and credibility as the 

regulator of minerals, resources and the environment (Sparrow, 2000).   

 In order for legislation to work, it has to be well designed and be implemented efficiently 

and effectively.  If this doesn’t happen, there can be a number of negative consequences. 

Ineffective regulation can be as damaging as no regulation or over-regulation (OECD, 2000, p. 

10).  This can lead to inconsistent compliance, excessive cost to the regulated community and the 

taxpayer, lack of predictability, the perception of unfairness, all of which will ultimately 

undermine the legitimacy of law.  The regulator must utilize best practices to perform effectively 

to achieve public interest objectives (Gunningham, 2011, p. 1).  

 Despite the progress being made by the Organization for Economic Cooperation and 

Development (OECD, 2009, p. 13) countries, there is evidence suggesting that they are not on 
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track to achieving some of their environmental goals.  One of the reasons for this is an 

implementation gap between policy objectives and performance.  This is due in part to 

insufficient compliance with environmental regulations.  Although OECD countries face 

common problems, they are making efforts to enhance the effectiveness and efficiency of their 

environmental compliance and enforcement programs.   

 There is good information available on well-established and emerging trends, 

implementation approaches and good practices (OECD, 2009), however these have not yet 

shifted the future outlook from a global environmental governance perspective: Carbon dioxide 

emissions continue to rise, forest cover is dwindling, fish stocks are declining and biodiversity is 

disappearing (Najam, Papa & Taiyab, 2006, p. 3). 

 UNESCAP (2014) describes good governance in terms of eight major characteristics: it is 

participatory, consensus oriented, accountable, transparent, responsive, effective and efficient, 

equitable and inclusive and follows the rule of law.  It assures that corruption is minimized, the 

views of minorities are taken into account and that the voices of the most vulnerable in society 

are heard in decision-making.  It is also responsive to the present and future needs of society. 

 Effective regulatory compliance involves intervention strategies.  Gunningham (2011) 

identifies seven of these strategies and describes their strengths, weaknesses and limitations.  He 

concludes that there is no ‘magic bullet’ and no one single approach that functions in all 

circumstances and there is ‘no single approach that can be unequivocally be identified as 

international accepted best practice’ (Gunningham, 2011, p. 28).  These approaches are 

elaborated later.  
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Methodology 

 This thesis will be a critical appraisal of the compliance assurance programs of two 

different regulatory agencies utilizing a flexible qualitative approach and real world research to 

conduct a case study of the AER’s Compliance and Assurance Program and comparing it to the 

compliance and enforcement programs of the Government New South Wales Environmental 

Protection Authority (NSW EPA) (Australia).  These comparisons and a review of international 

regulatory best practices and governance will be used to identify the strengths and weaknesses of 

AER regulatory practices and then determine how the AER can implement changes to enhance 

its strengths and improve its regulatory practices.  

 Robson (2011) describes a case study as: Developing detailed knowledge of a single case, 

utilizing a strategy whose focus is the ‘case’ (individual, group or organization) in its own right.  

Robson further defines the study of an organization by focusing on things such as best practices.  

A rigorous case study involves attention to matters of design, data collection, analysis, 

interpretation and reporting (pp. 135-141).  

 Real world research applies to projects that are typically small in scale and modest in 

scope.  The project usually relates to change and seeks to evaluate an institution, or service or 

pretty much whatever.  Unlike traditional research, the focus is not on developing or extending 

an academic discipline.  Real world research focuses on the typical problems and issues people 

face on a daily basis and help them find better ways to deal with those problems and to 

understand issues such as environmental concerns (pp. 3-5). 

 The use of real world research is a principled and careful system of enquiry, which is one 

of the best tools available to understand world problems.  The goal of real world research is to 

provide suggestions on how to deal with the problems we have, the issues being studied and it 
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presents recommendations for change.  The purpose of real world research is to explore, 

describe and to explain in order to facilitate action and to influence policy and practice (pp. 3-5). 

Discussion 

The Environment 

 The business dictionary (BusinessDictionary.com) defines the environment as: “The sum 

of all surroundings of a living organism, including natural forces and other living things, which 

provide conditions for development and growth as well as of danger and damage.”  So, why is 

the environment important?  The earth is a giant biosphere that supports all the species that make 

up the ecosystems that support life.  The processes that take place between species and the 

environment are very complex and are also vulnerable to change.  The loss of any one species in 

the vast matrix of the biosphere affects the entire ecosystem in one way or another and 

subsequently diminishes the ability of the biosphere to support life.  The biosphere needs to be 

taken care of if mankind wants it to take care of us. 

 Everything has a value and nature is no different.  We equate the value of nature in terms 

of ecosystem services (ES).  ES are the desired benefits people derive from an ecosystem.  How 

do we put a value on a life-support system if it is priceless?  We can value our biosphere by 

estimating the value of the services provided by nature itself.  This value has been estimated to 

be $33 trillion every year (Gladish, 2014).  To put this number in perspective, it is almost twice 

the annual gross domestic product of all the countries of the world combined.  Examples of ES 

includes forests that prevent soil erosion, landslides and flooding, maintain air and water purity, 

affect rainfall, temperature and climatic fluctuations, and promotes watershed ecosystems and 

biodiversity. 
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 Noss and Cooperider (1994) define biodiversity as the variety of life and its processes.  

Biodiversity provides us with problem-solving raw materials for shelter and useful products, 

creates medicine and allows it to produce and protect food crops.  In order to protect the 

biosphere, we need to protect and maintain a habitat that is large enough to accommodate a 

healthy ecosystem.  Our ecosystem contains an infinitely complex web of life.  If we put that 

web in jeopardy, the results will be catastrophic. 

Environmental Protection 

 In the earliest days of human settlement in North America, natural resources were 

perceived as superabundant.  With low densities of human population in relation to the 

abundance of resources, there was little incentive (or need) to use them carefully or with any 

concern over long-term sustainability.  As the population increased and resource exploitation 

was enhanced through ingenuity and technology, resource yields began to decrease and humanity 

started to learn the lessons of overexploitation.  A good example of this comes from Hawthorne 

and Minot (1954) in the book The Inexhaustible Sea; they refer to the ‘limitless’ resources that 

humans have had access to in the world’s oceans.  Now, 50 years later, the world is faced with 

the collapse of fisheries, dead coral reefs and vast areas of biological ‘dead zones’. 

 In the early phases of natural resource exploitation, there were few, if any restraints, so it 

was relatively easy work.  However, limitations do eventually appear.  It is at this point that it 

becomes necessary to start using resources sustainably and to become active managers of our 

environment. 

Compliance 

 The primary goal of environmental regulatory compliance is to protect the environment 

and maintain and conserve natural resources.  The concept of compliance assumes that we 
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should all benefit from adherence to environmental laws and the costs of doing so should be 

borne by businesses in accordance with the polluter pays principle (OECD, 2005b, pp. 25-27).  

While some entities only look at the cost of compliance, there are other motives for compliance 

and non-compliance (Gunningham, 2011, p. 41 and 42).  For example causes of non-compliance 

can be the lack of understanding of regulatory requirements, incomplete information regarding 

facility operations, poor environmental management systems and/or simply not having the ability 

to comply and not understanding the costs of non-compliance (Gunningham, 2011, p. 43).  

Furthermore some regulated entities comply purely out of an inherent sense of duty to obey 

rules, peer and social pressure, or the fear of lost reputation or social license (Gunningham, 2011, 

p. 5 and 41 and OECD, 2005a, p. 20).   

 Krages (2000) emphasizes that in order to achieve environmental compliance 

organizational leaders and their employees and consultants should have a positive attitude, apply 

foresight and actively manage regulatory issues.  This involves:  

 Accepting the fact that achieving compliance can be difficult, expensive and 

requires qualified staff (Krages, 2000, p. 64, OECD, 2000, p. 16 and OECD, 

2005, p. 83).  

 Paying attention during the design phase to make better decisions on facility 

design (Krages, 2000, p. 124). 

 Focusing on details to address ambiguous, complex and poorly organized laws 

and overlapping jurisdictional requirements (Krages, 2000, pp. 83 - 84 and 

OECD, 2000, p. 14). 

 Measuring and reporting in order to be effective (pp. 149 - 150 and OECD, 2005, 

p. 32). 
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 Ensuring that communications internally as well as externally to government 

agencies are complete and explicit to avoid misunderstandings, and establish 

reputations as being competent and trustworthy (Krages, 2000, p. 99).  

 The OECD emphasizes the importance of positive attitudes for governments too. 

“Governments have a clear long-term interest in maintaining positive attitudes toward 

the regulatory system among citizens and businesses, since these attitudes largely 

determine the level of “voluntary compliance”. Enforcement cannot substitute for low 

levels of voluntary compliance. In the longer-term, widespread non-compliance will 

undermine respect for the rule of law” (OECD, 2000, p. 8). 

  These points set the stage for the following introduction of the case study organizations. 

Further attention to effective compliance will then be pursued in the review of regulatory reform, 

good governance and environmental best practices literature that will be used for setting up the 

case study comparisons.  

Regulatory Compliance Assurance 

 Basic similarities and differences in the approaches of the AER and NSW.   

 The similarities and differences described here are intended to provide basic background 

information on the two case study regulators.  It is placed here to provide the reader with some 

policy, program and operational context for the discussions in Chapter 6 of this thesis.  The 

information provided here about the two regulators will be revisited and elaborated in the 

comparative analysis in Chapter 7.   

 Alberta contains a vast wealth of natural resources that are highly valued by its 

government and citizens.  In order to protect these resources and ‘ensure the safe, efficient, 

orderly, and environmentally responsible development of hydrocarbon resources over the entire 
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life-cycle’ (AER, 2014, Who We Are), the province established the Alberta Energy Regulator 

(AER) to oversee this.   

 Of the seven identified best practice intervention strategies by Gunningham (2011, p. iii), 

risk-based regulation best describes the AER.  The AER incorporates a Compliance Assurance 

Program in order to ensure the fair and responsible discovery, development and delivery of 

Alberta’s energy resources.  The goal of this program is to ensure compliance with AER 

requirements.  Under the Compliance Assurance Program, each AER requirement has a pre-

determined level of risk based on a Compliance Assurance Risk Assessment Matrix. Under risk-

based regulation, it is the level of risk that determines what compliance or enforcement action 

will be taken.  This is clearly stated in AER Directive 019 – Compliance Assurance s. 3 

Compliance Assurance Based on Inherent Risk (AER, 2014, Compliance & Enforcement). 

 There are several NSW Government agencies that work closely together to ensure that 

the Coal Seam gas (CSG) industry is developed safely and with the community’s confidence. 

The agencies include Environment Protection Authority, the NSW Chief Scientist & Engineer, 

the Land and Water Commissioner, the Office of Coal Seam Gas, NSW Planning and 

Infrastructure and NSW Office of Water.  The Office of Coal Seam Gas oversees the regulation 

of the CSG industry within the scope of the Petroleum (Onshore) Act 1991and the Work Health 

and Safety Act 2011.  

 In New South Wales “The EPA applies a responsive and risk-based approach to its 

regulatory functions” (NSW, EPA, Compliance Policy, 2013).  It manages environmental issues 

by enforcing environmental regulations through the issuance of environmental protection 

licenses to “to control activities that could have an impact on the environment or human health, 

and to encourage better environmental performance” (NSW EPA, 2013, What we do). 
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 NSW utilizes a risk-based licensing system.  This system is designed to ensure that all 

environmental protection licensees receive an appropriate level of regulation based on the 

environmental risk of the activity.   

 Each activity’s site-specific risks will be assessed to identify any environmental issues 

 that the licensee needs to address and what regulatory attention needs to be 

 focused on.  Each licensee will be given an overall risk level.  A high risk  level will 

 receive an increased level of regulatory and compliance oversight.  An operator with a 

 low level of risk will enjoy the benefit of less red tape and reduced regulatory burden 

 (NSW EPA, 2014, Risk-Based Licensing, p. 1). 

 Both the NSW and the Alberta government empower their independent regulators to 

regulate their industries to achieve balanced growth with environmental protection and regulate 

industry by monitoring for compliance, auditing, inspecting and enforcing, and using an 

escalating enforcement ladder/pyramid (Wikipedia, 2014) to achieve compliance. 

Differences between these regulatory systems are: 

 AER is the sole regulator for oil, gas and coal and utilizes a ‘one window’ 

approach for all regulatory matters. 

  NSW regulates oil and gas through multiple offices including the Office of Coal 

Seam Gas, NSW Office of Water and the NSW Environmental Protection 

Agency. 

   NSW employs a chief scientist and engineer to conduct independent reviews of 

CSG activities to assess their impacts on the environment and human health. 

 NSW EPA is government funded and AER is funded by industry. 
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 Regulatory systems policy (quality).   

 With this basic background on the two case study regulators in mind; then reflecting on 

the work on environmental compliance by Krages (2000) reported above, and drawing on the 

work on the quality of regulatory systems undertaken by the Organization for Economic 

Cooperation and Development (OECD) and others cited below, a set of regulatory principles and 

environmental management best practices will be prepared for comparing the quality of the 

regulatory approaches of the AER and NSW with respect to CBM produced water. 

 As described in its reports from 2000 through to 2013, the OECD has pursued defining, 

promoting and monitoring transparent, coherent and comprehensive regulatory reform as central 

to the well-being of its members.  Reform includes establishing institutional frameworks, 

advocating and enforcing complete policy and law and opening external markets to trade and 

investment.   

 In order for legislation to work, the Organization for Economic Cooperation and 

 Development (OECD), calls for it to be well designed and be implemented efficiently and 

 effectively.  If this doesn’t happen, there can be a number of negative consequences.  

 Ineffective regulation can be as damaging as no regulation or over-regulation (OECD, 

 2000, p. 10).   

 This can lead to inconsistent compliance, excessive cost to the regulated community as 

well as the taxpayer, lack of predictability and the perception of unfairness, all of which will 

ultimately undermine the legitimacy of law.   

 The regulator must perform effectively if the objectives of legislation are to be achieved 

in the public interest, which requires the use of robust, flexible and principled best practices to 
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prevent the regulatory regime from being captured by powerful lobby groups, mistrusted by 

regulated entities and questioned about fairness and legitimacy (Gunningham, 2011, p. 1).   

 In order for the regulator to ensure the efficient and effective implementation of its 

policies, there are two main tasks.  The first is to determine how best to allocate resources to 

ensure regulatory compliance.  The second, which is the focus of this thesis, is to develop good 

governance principles and best practice-based regulatory compliance strategies for effective 

intervention in the business of regulated entities.    

 Regulatory approach effectiveness (tools).  

 Principles for regulatory compliance strategies.  

 Effectiveness. “Reduces the incidence of social harm and achieve the substantive policy 

goals of the legislation - that is, superior environmental outcomes.  This must include changing 

individual and enterprise behaviour to achieve compliance and beyond compliance” 

Gunningham, 2011, p. 3). 

 Efficiency. “Achieve optimal level of effectiveness at least cost to both the regulated and 

the regulator” (p. 3). 

 Legitimacy.  

 Maintain community confidence and trust in the regulator and the law by ensuring that 

 enforcement action is authorized by law; policies on the exercise of discretion are certain, 

 stable, accountable and transparent; there is procedural fairness; and it is proportional, 

 consistent and rational” (Yeung, 2004, as cited in Gunningham, 2011, p. 3). 

 Practicality.  Compliance is “Possible given the resources and operational capability of 

the regulator and broader political imperatives” (Gunningham, 2011, p. 3) 
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 Gunningham’s 2011 report on Regulatory compliance best practice review also 

addresses two critical aspects of achieving compliance.  The first is to determine how to 

intervene in the affairs of regulated organizations and the second is identifying what compliance 

and enforcement tools are necessary, and how might they best be used.  Effective regulatory 

compliance involves intervention strategies.  Gunningham (2011, p. 3) provides seven strategies 

and notes their strengths, weaknesses and limitations.  The following discussion of these 

strategies is a compilation of key points from Gunningham, 2011, pages 3 to 18, and others as 

cited. 

 Best practice models for regulatory intervention. 

 Rules and deterrence. 

 Rules and deterrence involve a formal, coercive and adversarial style of enforcement that 

punishes rule-breakers.  It’s premise is that the rational actor will respond positively to incentives 

and that if offenders are detected and sanctioned regularly and effectively, that they and others 

will be deterred from future violations.  “The deterrence strategy is accusatory and adversarial” 

(p. 4).  It simply detects violators, establishes guilt and then punishes. 

 The premise behind deterrence is that regulated businesses are ‘amoral calculators’ so 

penalties need to be certain and secure enough that it is just not economically rational to defy the 

law, but that the regulation is designed to make a substantive positive contribution to reduce 

social harm. 

 Regarding general deterrence, Simpson, 2002 (as cited in Gunningham, 2011, p. 5) 

showed that the perception of risk for the regulated entity has more significance in shaping its 

behavior than the threat of legal sanctions.  Haines, 1977 (as cited in Gunningham, 2011, p. 5) 

states that while deterrence has an affect on small to medium companies, it has less of an impact 
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on large firms.  This is in part due to the difficulties in identifying and successfully prosecuting 

high-ranking officials.  Gunningham determined that megapenalties need to be imposed to deter.  

Kagan, 1994 (as cited in Gunningham, 2011, p. 5) found that some industries complied because 

resisting the regulator was simply futile, but also because it protected their ‘social license’ to 

operate, or because it was the right thing to do. 

 Deterrence plays a significant role in heavily regulated industries that, for the most part 

would review their own compliance status when reminded that other competitors had been 

sanctioned for non-compliances.  Deterrence can make a positive contribution, but can be very 

negative if it is overused or imposed indiscriminately.  This can cause a ‘culture of regulatory 

resistance’ amongst employees (Bardach and Kagan, 1982, as cited in Gunningham, 2011, p. 6). 

 The most important conclusion is that different motivations will likely induce different 

responses from the regulated entity to this deterrence strategy.  Therefore, a pure deterrence 

strategy may achieve minimal results; its impact is significant, but uneven. 

 Advice and persuasion.  

Advice and persuasion relies on cooperation and conciliation to prevent harm through 

persuasion and negotiation rather than sanctioning.  This strategy relies on the premise that the 

majority will willingly comply.  In this model, enforcement remains in the background and is 

employed as a tactic or bluff and used only when all else fails (p. 4). 

There are dangers in relying solely on this compliance-oriented strategy, which can easily 

deteriorate into lackadaisical attitudes and a failure to deter those who do not voluntarily comply.  

A cooperative approach can actually discourage increased regulatory performance among the 

better actors if violators are not punished.  
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This reflects a common theme in these approaches; there is a danger when others are 

seen as getting away with it.  The broader point is that a compliance strategy will have different 

impacts on the different motivations of organizations.  

 Responsive regulation. 

This strategy relies on a combination of persuasion and coercion that responds to 

individual circumstances.  The regulator begins with an assumption of virtue and reacts with 

progressively punitive means to achieve compliance if expectations are unmet.  As with all 

approaches, it is important to remember that regulated entities have multiple motivations and 

capabilities.  The successful regulator must be able to deter egregious offenders and encourage 

virtuous entities to voluntarily comply and reward those that go above and beyond what is 

required (p. 4). 

If the regulator assumes everyone is a good corporate citizen and uses regulatory 

strategies to promote voluntary action, it may result in an inability to deter those that have no 

interest in complying.  On the other hand, if the regulator assumes that enforcement is required to 

achieve compliance, this will alienate those that are willing to comply voluntarily.  The challenge 

for the regulator is devising an enforcement strategy that will punish the violator while 

encouraging and assisting those that wish to comply voluntarily. 

 An enforcement pyramid (Wikipedia) can be used to resolve this challenge.  The pyramid 

employs advice and persuasion at the bottom, mild administrative actions in the middle and 

punitive actions at the top.  The regulator starts at the bottom of the pyramid assuming virtue and 

then escalates up.  The top of the pyramid must be sufficiently powerful to deter the worst 

offenders.  The disadvantage of the enforcement pyramid is that first, escalating up and down 

may be complex; second, as Christine Parker has argued: 
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 ... strategic compliance-oriented enforcement strategies do not ensure that regulators’ 

 messages of encouragement of compliance reach an audience equipped to understand or 

 effectively respond to them. The application of the pyramid must eventually lead to the 

 creation of a pool of compliance expertise in the corporate world, otherwise efforts to 

 respond to regulatory messages will be ineffectual” (Parker 1999, p. 223). 

And third, is that the pyramid requires genuine dialogue between the regulator and the regulatee. 

 Proponents of risk-based regulation argue that the regulator should target inspection and 

enforcement resources based on the degree of risk posed by the regulated entity rather than 

relying on gradual pyramidal escalation.  Opponents also state that there is an inherent difference 

in applying pyramidal approaches to ‘polycentric regulatory regimes’ (p. 9).  The last criticism is 

that there maybe insufficient rapid interactions between the regulator and entity to make a 

pyramid application viable.  If repeat interactions are not possible, then the entire pyramid has 

little practical application (Scott, 2004, as cited in Gunningham, 2011, p. 5). 

 … the virtues of responsive regulation-regulation that takes account of, and responds to 

 the  regulatory capacities that already exist within regulated firms.  In doing so, it offers a 

 strategy whereby regulators can successfully deter egregious offenders, while at the 

 same time encouraging and helping the majority of employers to comply voluntarily.   

 The bottom line, however, is that the less intense and the less frequent the level of 

 inspection is, and the less knowledge the regulator is able to glean as to the circumstances 

 and motivations of regulated organizations, the less practicable it becomes to apply 

 responsive regulation (Gunningham, 2011, p. 9). 

 Smart regulation. 

 Smart regulation builds on an enforcement pyramid by suggesting how markets, civil 
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 society and other institutions can act as surrogate regulators and accomplish public 

policy  goals more effectively, with greater societal acceptance and at less cost to the state.  

 Smart regulation is concerned with extending the reach of the regulator rather than purely 

 with the choice of intervention mechanisms (p. 4).   

 Smart regulation argues that in most circumstances, useful multiple policy instruments 

and a broad range of regulatory acts will produce better regulation. 

 Rees, 1988 (as cited in Gunningham, 2011, p.11) states that where there are multiple 

forms and numerous actors, the regulated entities will react in a variety of ways.  Smart 

regulation builds on the enforcement pyramid with the possibility of utilizing different 

instruments by numerous parties.   

 With multiple instruments and policies, coordinated escalation up the pyramid may not be 

practical.  The pyramid will not work when there is a serious risk of irrecoverable loss or 

catastrophic damage (p. 12).  A graduated response is not appropriate because the risk is too 

high.  If there is only one chance to influence the behavior of an offender, then an interventionist 

approach is required. 

 Another option is to combine government mandated information and third-party pressure. 

For example: the government requires the disclosure of emissions and relies on the market to use 

this information to bring pressure on poor environmental performers.  The empirical research on 

smart regulation is supportive, but not conclusive (Gunningham, 2011, p. 12).  The greatest 

challenge is coordinating government and third party pressure. 

 Metaregulation. 

 This strategy model relies on regulated entities to submit their compliance plans for 

approval and the regulator acts as the risk manager (p. 4).  The goal is to induce the entity to gain 
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its own expertise to self-regulate.  This model seeks to identify a ‘surrogate regulator’ (p. 12) 

and to minimize the hands-on enforcement role of the state.  In this model the government 

manages the risk of the regulated entity rather than regulate directly.  In this scenario, the 

regulator is not about the government ensuring compliance, but encouraging industry to use its 

own internal controls and management, which are then scrutinized by the regulator.  The end 

result is to encourage the regulatee to be internally self-critical of its own regulatory performance 

(p. 12).   A key to the success of such a system is the development and use of appropriate 

performance measurement.  It is this that determines if key objectives are being achieved. 

 Predictably, this approach may fail when a company adopts this type of system purely for 

cosmetic reasons rather than to improve performance in the public interest.  Performance failure 

with regard to public interest may also occur when corporate financial mandates override public 

interest objectives that are not backed up by formal government-based requirements. 

 Risk based regulation. 

 The degree of intervention reflects the degree of risk of non-compliance and the impact 

the infraction may have on the regulator’s ability to ensure compliance (p. 4).  This approach has 

been applied to resource allocation and intervention strategies.  Its basis is that the level of risk 

determines what compliance and enforcement action will be taken. 

 This model provides a strategy for the regulator to determine an appropriate response to 

particular regulated entities.  This is based on the level of risk to the regulator’s objectives.  It 

provides the flexibility to prioritize regulatory efforts and maximize cost effectiveness.  The New 

South Wales Government’s Guide to Better Regulation endorses the risk-based approach (The 

Better Regulation Office 2008a). The Risk-based Compliance document states: 
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 A risk-based compliance approach enables resources to be targeted to the areas where 

 they are most needed and will prove most effective.  It involves a series of steps to 

 identify and assess non-compliance risks and then apply appropriate compliance 

 measures to control these risks (The Better Regulation Office, 2008b).   

 Criteria-based regulation. 

 Employs a wide range of compliance and enforcement actions depending on the 

circumstances of the non-compliance (p. 4).  Rather than employ a prescriptive formula, the 

regulator uses a list of criteria to consider arriving at any given decision.  This allows for wide 

discretion. 

 Gunningham concludes that there is no ‘silver bullet’ and no one particular method will 

function efficiently and effectively in relation to all types of enterprises in all circumstances.  He 

goes on to say that “There is no single approach that can unequivocally be identified as 

‘internationally accepted best practice” (Gunningham, 2011, p. 28).  The one approach that does 

come closest to ‘good practice’ is risk-based regulation.   

 Good governance principles.   

 Nothing can replace government regulations, programs and actions.  Governance is 

defined as: “The process of decision-making and the process by which decisions are 

implemented” (UNESCAP, 2014, p. 1).  The term governance can be used in many different 

contexts.  For this thesis, we will use governance in relation to government practice and 

regulatory frameworks.  Because governance is the process of decision-making and 

implementation, an analysis of governance requires attention be brought to the actors involved in 

the decision-making process and the formal structures that are in place to arrive at and 

implement decisions. 
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 Governments and their decision-making agencies are but two actors in governance.  

Others include, for example, at the national level: media, lobbyists and multi-national 

corporations and not-for-profit advocacy organizations.  These non-governmental organizations 

and individuals acting in their own interests form what may be referred to as ‘civil society’ 

(Wikipedia). 

 “Regulation is a key tool for achieving the social, economic and environmental policy 

objectives of governments that cannot be effectively addressed through voluntary arrangements 

and other means” (OECD, 2013. p.15).  The effectiveness of regulation is directly related to trust 

in the regulator.  This trust is a function of the relationship between the regulatory decision-

maker, political actors, the legislature, the executive administration, judicial process and 

regulated entities.  Ultimately, the community also benefits when the regulator is effective and 

public policy goals are achieved. 

 There are strong links between these overarching principles of good regulation and good 

 governance of regulators.  Good governance arrangements strengthen the oversight of 

 processes and practices within a regulator.  This can contribute to improving the 

 effectiveness of regulatory operations and to promoting compliance by making 

 administration and enforcement more consistent and predictable.  It can also promote 

 greater innovation in regulatory practice (p. 19). 

 Cooperation between other regulators, the regulator and regulated entities is essential to 

good regulatory outcomes and building the legitimacy of strong and sound enforcement.  

“Strengthening governance can contribute to improved regulatory outcomes” (Meloni, 2010 as 

cited in OECD, 2013, p. 15) and strengthens the legitimacy and integrity of the regulator.  Good 

administration and effective compliance programs are essential to achieving desired outcomes. 
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 “Effective governance structures encourage regulators to improve outcomes for the 

community honestly, fairly and efficiently, within the boundaries of their legal framework and 

the objectives outlined by government.  Appropriate governance structures support the 

overarching principles of good regulation” (OECD, 2013, p. 19).   

 The OECD (2005a) recommends that good regulation should support the following key 

aims.  

 Role clarity. 

 “Role clarity is essential for a regulator to understand and fulfil its role effectively.  This 

requires the regulator’s objectives, functions and scope to be clear, a mandate that is not 

conflicting (or provides for resolution of conflict), the nature of the policy role to be defined, and 

the power to cooperate transparently with other bodies” (OECD, 2013, p. 7).   

 The objective of role clarity is to ensure that the purpose of the regulator and the 

objectives of the framework are clear to regulatory staff, regulated entities and citizens.  In order 

to achieve this objective, the regulator should not have conflicting or competing functions or 

goals.  If there is a conflict in function, there needs to be a mandatory mechanism where such 

conflicts are made transparent.  As well, the regulatory framework should allow for trade-offs 

between functions.  The regulator should not have the responsibility for setting or advising the 

government on policy.  The regulator would only have a formal advisory role in this capacity.  

 Preventing undue influencing and maintaining trust. 

 A high degree of regulatory integrity helps achieve decision-making, which is 

 objective, impartial, consistent, and avoids the risks of conflict, bias or improper 

 influence.  Establishing the regulator with a degree of independence (both from those it 

 regulates and from government) can provide greater confidence and trust that regulatory 
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 decisions are made with integrity.  A high level of integrity improves outcomes of the 

 regulatory decisions (p. 8).   

 The regulator should operate within the confines of the power granted to it in the 

legislature and operate at arms-length from the political process.   

 This is especially important when the regulator must be seen as being independent, 

objective and impartial in order to maintain public trust.  If there is a requirement for a Minister 

to direct the regulator, the limits of that power must be clearly laid out.  Any communication 

between the Minister and regulator should be made in such a way that doesn’t compromise the 

independence of regulatory decision-making.  

 Decision-making and governing body structure for independent regulators. 

 If consideration of a regulatory function leads to a decision to establish an independent 

 entity then the decision-making and governing body structure for that entity must 

 subsequently be determined.  Where decisions should be taken collectively a particular 

 sub-committee or sub-group may be most appropriate to make the decision based on 

 expertise.  In the case of economic regulators, a board or commission is preferable 

 (Gunningham, 2011, p. 9).   

 There are several issues regarding decision making with institutional arrangements.  The 

first is “ensuring clarity about the relationship between the accountable political authority, the 

governing body and the Chief Executive Officer (CEO)” (OECD, 2013, p. 9), all of which are 

important to maintaining the integrity of the structure.  Second, is determining the membership 

of the governing body and what role stakeholders play.  The regulator must be seen as not being 

influenced from regulated entities and political will.   
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 The structure of the governing body is determined by the nature and reason for 

regulated activities.  Where there is a need for stakeholder representation in decision-making, 

there should be a mechanism for stakeholder engagement to avoid conflicts of interest.  

Ministerial representation should only participate in meetings of the governing body as a non-

voting entity to avoid role conflicts.   

 In order to support robust decision-making in the public interest, there should be 

membership in the governing body that has technical expertise.  How appointments to the 

governing body are made should be made transparent and attractive for appropriate candidates.  

 Accountability and transparency.  

 The regulator exists to achieve objectives deemed by government and the legislature to 

 be in the public interest and operate using the powers conferred by the legislature.  A 

 regulator is therefore accountable to the legislature, whether directly or through its 

 Minister.  It should regularly report publicly on the fulfilment of its objectives and 

 demonstrate that it is efficiently and effectively discharging its responsibilities with 

 integrity and objectivity (Gunningham, 2011, p. 11)  

 A balance is required between accountability and transparency on one side, and 

independence on the other side of the coin.  The regulator requires support in the form of 

accountability and transparency, which allows the legislature to measure the performance of the 

regulator.  There is a need for an appropriate oversight body and, its expectations for the 

regulator should be clearly outlined.   

 The regulator is accountable to the government.  The regulator should report regularly 

on their performance in meeting objectives that is measured in some meaningful way.  There 

should always be a right to appeal a decision made by the regulator when it has a significant 
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impact on a regulated entity.  Any significant regulatory decisions should have the opportunity 

to be reviewed even in the absence of strong public opposition. 

 Engagement. 

 “One objective of good regulator governance is to enhance public and stakeholder 

confidence in the regulator, its decisions and its actions.  Effective engagement with regulated 

parties and other stakeholders help achieve this” (OECD, 2013, p. 12).  There should be regular 

and meaningful engagement between the regulator and regulated entity in order to improve 

operations and regulatory outcomes.  This procedure and mechanism should be institutionalized 

as being consistent and transparent.  This engagement process must not be influenced by 

conflicts of interest of the participants and must ensure that there is no perception of the regulator 

being captured by special interests. 

 Funding. 

 “Clarity about regulators’ sources and levels of funding is necessary to protect their 

independence and objectivity.  Transparency about the basis of funding can also enhance 

confidence that the regulator is efficient, as well as effective” (p. 13).  There should be sufficient 

funding to allow efficient operations and allow the regulator to fulfil its obligations assigned by 

government.  This funding should be transparent, efficient and simple.  Regulator cost-recovery 

fees should be established according to government policy objectives and with arms-length 

oversight.   

 If the regulator is utilizing a cost-recovery scheme, there shouldn’t be any unnecessary 

or inefficient administrative burdens or compliance costs on regulated entities.  There should be 

a defined process for the regulator to obtain funding for major unanticipated court actions that 

are in the public interest.  Other entities can be funded by the regulator only if it is directly 
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related to the regulator’s objectives, such as how to comply.  The regulator should not fund 

representative or policy advocacy organizations.  This is the responsibility of the Minister.   

 Performance Evaluation. 

 “Self evaluating regulatory decision, actions and interventions is a key first step in the 

process of the regulator understanding the impact of its own actions and helps to drive 

improvement in performance and outcomes” (p. 14).   

 “Measuring performance also communicates and demonstrates to stakeholders and 

regulated entities the added value of the regulator.  The process of defining the performance 

indicators also helps to manage the expectations of the key stakeholders” (p. 14).  The regulator 

should be clear on the mandate, decisions and interventions that will be assessed by stakeholders.  

 Careful consideration should be given to what operational indicators will be used to 

assess the system process and procedures within the organization that are necessary to complete 

the tasks of the regulator.  The regulator must also choose what indicators to employ to measure 

the effectiveness of regulatory interventions.  The main purpose of the evaluation should be to 

maintain and drive improvements in the performance of the regulator. 

Coal Bed Methane and Produced Water 

 The following section is a compilation of coalbed methane documents from the following 

sources: Dogwood Initiative (n. d.), Bryner (2003), Wikipedia (2014), and Campbell and 

Rutherford (2006).  Coal bed methane (CBM) is a natural gas absorbed into the seams of coal 

comprised mostly of methane, but also nitrogen and carbon dioxide.  CBM is the common 

nomenclature in North America, in Australia, it is known as coal seam gas (CSG) or coal bed 

gas.   
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 Geologically, coal is formed when organic matter is placed under great temperature and 

pressure deep below the surface of the earth, and over lengthy periods of time, methane is 

produced which is mostly absorbed by the surfaces of coal.  Small amounts accumulate within 

the structure of coal or ‘cleats’, in the form of free gas.  Coal can store five to seven times more 

gas per unit volume of rock than conventional oil and gas fields. 

 The most common current method of retrieving CBM is drilling and extracting the water 

that is naturally found in coal.  As the water is drawn off, pressure is reduced in the coal seam, 

which then allows the release of the gas.  Fracturing the coal seam cleats by pumping water and 

chemicals under high pressure into the well can increase methane production.  The water that 

returns is known as ‘produced water’.  Experience from the US indicates that it can take 12 

months or more before commercial volumes of gas are produced (Dogwood, (n. d.), p. 20).    

 The quality of produced water varies from basin to basin and it is at risk of contamination 

by the chemicals used in its extraction.  The most harmful of these chemicals are the ones used in 

the fracturing process, which can be toxic and can contaminate ground and drinking water.  

CBM production can cause a drop in aquifer levels, which can also affect the temperature of 

surface streams and cause negative affects on soil production and wildlife.   

 Surface disposal of produced water can cause erosion, inundate vegetation and cause 

harmful accumulations of salts as the water evaporates.  If, during the drilling and production of 

CBM, the well is not cased properly, methane can migrate into ground water.  Methane that 

escapes and then accumulates in enclosed spaces can be explosive. 

 The quality of produced water varies with the depth of the methane gas geology and the 

environment of the deposition.  Generally, the deeper the coal bed, the lower the volume of water 
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in the fractures, but the more saline it becomes.  An individual CBM well can produce 63,595 

litres of this “produced water” per day during this phase (Dogwood, (n. d.), p. 20)   

 Options for managing produced water include the following (costs generally increase as 

one moves down the list): 

 Traditional surface discharge: water is allowed to travel downstream and be 

absorbed or evaporated as it moves. 

 Irrigation: water is released to agricultural areas. 

 Treatment: water is treated to improve quality. 

 Containment within reservoirs: water is piped to a surface impoundment where it 

is absorbed or evaporates or may be used to water cattle. 

 Atomization: water evaporates more quickly than normal through the use of 

misters placed in surface impoundments. 

 Shallow injection or aquifer recharge: water is pumped into freshwater aquifers. 

 Deep injection: salty water is typically re-injected (Bryner, 2003, p. 539).  

 Environmental concerns related to CBM development. 

 Coal bed methane projects present the following environmental challenges: 

  The burning and production of CBM produces greenhouse gases. 

  A by-product of CBM production is brackish ‘produced water.’ 

 CBM production can have negative effects on aquifers (Wikipedia, 2014).  In 

order to access methane gas, the coal seam needs to be dewatered.  This produces 

large quantities of saline water known as ‘produced water.’ 
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 This water is highly saline and may contain heavy metals making disposal 

highly problematic. 

 In some cases, this water may be used for irrigation, in other cases; it may have 

no economically beneficial use. 

 Discharged produced water can change the composition and structure of soils and 

vegetation. 

 Dewatering can be so extensive, that aquifers have been depleted (Campbell & 

Rutherford, 2006, p. 5).   

 Deep well reinjection is the industry standard for best practice (Campbell & 

Rutherford, 2006, p. 6). (Wikipedia, 2014). 

Selected Good Governance and Best Practices for Case Study Comparisons 

As was noted on page 14 of this thesis, the background descriptions of the case study 

regulators would be elaborated further following the discussion of regulatory reform, good 

governance and environmental best practices literature.  The following descriptions set the stage 

for presenting a selection of key good governance principles and best practices for comparing the 

case study organizations. 

 Framework for governance of CBM development in Alberta. 

 The Alberta government’s regulatory enhancement project sums up resource 

development governance: “This project aims to ensure that Alberta’s resource policy 

development, public consultations, and regulation of energy development were efficient and 

competitive while effectively supporting public safety, environmental management, and resource 

conservation objectives – all while respecting the rights of landowners” (AER, 2014, What We 

Do).  The Alberta Energy Regulator’s (AER) Directive 019: Compliance Assurance (AER 
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September 1, 2010) and its Directive 062: Coalbed Methane Control Well Requirements and 

Related Matters (AER, April 1, 2010) details how this regulator carries out its mandate and gives 

stakeholders the assurance and confidence that the development of Alberta’s energy resources 

are being managed in ways which are in the Alberta public interest and the environment is being 

protected accordingly. 

 Framework for governance of CSG development in New South Wales. 

 “The coal seam gas (CSG) industry in NSW is regulated by laws that control the 

exploration, assessment and production of the state’s vast natural gas reserves” (NSW Trade and 

Investment, 2013, Protection and Controls).  The NSW Government’s policy framework has 

been put into place to protect the environment, land and water resources, local communities and 

critical industry clusters.  An Office of Coal Seam Gas (OCSG) within NSW Department of 

Trade & Investment will oversee the regulation of CSG matters within the scope of the 

Petroleum (Onshore) Act 1991, and The NSW Office of Water will assess the potential impacts 

of all CSG activities in accordance with the requirements of the Aquifer Interference Policy 

(NSW Government, 2013, Oversight of the Coal Seam Gas, Industry)  

 Selected good governance principles for case study comparisons. 

 “…the end goal of global environmental governance is to improve the state of the 

environment and to eventually lead to the broader goal of sustainable development” (Najam, 

Papa and Taiyab, 2006, p. 7).   

 The following good governance principles are drawn from several sources cited in this 

thesis: 

 Strengthens the oversight of processes and practices within a regulator. 

 Improves the effectiveness of regulatory operations. 
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 Promotes compliance by making administration and enforcement more 

consistent and predictable. 

 Promotes greater innovation in regulatory practice. 

 Increasing governance underpins sustained and consistent good regulatory 

performance. 

 Selected best practices for case study comparisons. 

 CBM best practices are important because the environmental impacts of CBM can have 

significantly greater impacts on the landscape, air and water than conventional gas extraction.  

These impacts include: large quantities of produced water that cannot be allowed to contaminate 

ground water and aquifers; large numbers of wells per site resulting in significant environmental 

impacts from roads, pipelines and well pads; noise hazards from production and visual impacts.   

 According to Alberta’s Multi-Stakeholder Advisory Committee (MAC) “Best practices 

can be defined as: management practices or techniques recognized to be the most effective and 

practical means to develop the resource, while minimizing adverse environmental and other 

effects” (MAC, 2006, p. 51).  Not all CBM operators are following best practices.  The MAC has 

concluded that there are many current practices that are highly effective and that they should be 

adopted by all industry members.   

 The MAC has also determined that a ‘best practices manual’ based on Alberta’s unique 

geography and legislation would be very beneficial.  This initiative has been undertaken by the 

Canadian Association of Petroleum Producers (CAPP) resulting in: BEST MANAGEMENT 

PRACTICES Natural Gas in Coal (NGC)/ Coalbed Methane (CBM), May 2006. 

 The MAC is intended to guide the consultation process, determine what specific issues 

need to be addressed and to oversee the recommendations to the government.  One of the key 
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issues identified by the committee deals primarily with the protection of aquifers and 

specifically, when fresh water may be impacted.  The recommendations encompass:  

 Protecting the environment. 

 Protecting aquifers and water supplies. 

  Project based planning and disclosure. 

  Improved scientific information. 

  Methane migration and release. 

  CBM/NGC best practices. 

  Accessible and current public information and communication. 

 The following best management practices for ‘produced water’ are drawn from several 

sources. 

 Baseline testing and water management plans.  Recommendation #9 from the British 

Columbia CBM Best Practices Guide: “Implement mandatory baseline testing and water 

management plans with monitoring before, during, and after CBM development and upgrade the 

standards for baseline testing to those in the Canadian Environmental Assessment Act” 

(Dogwood, n. d., p. 20). 

 Groundwater protection.  “Plan NGC activities to protect and conserve groundwater 

resources, and to avoid impacts to groundwater users.  Assess groundwater conditions and 

groundwater use in the NGC development area prior to commencing exploration and 

development activities” (CAPP, 2006, p. 26). 

 When water is produced from a CBM well, its management is dictated by its 

classification as saline or non-saline.  Non-saline water: Fresh water with total dissolved solids 
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of less than 4,000 milligrams per litre (p. 26).  In Alberta, prior to producing non-saline water, a 

diversion permit must be submitted. 

 The greatest concern focuses on wet coals that contain non-saline ground water.  Of less 

concern are under pressurized dry coal zones, which typify most CBM wells in Alberta.  All 

saline water that is produced in Alberta must be disposed of in deep disposal zones and isolated 

from all non-saline water sources.  The initial volumes of produced water may be high and 

dissipate during production.   

 Good produced water management requires obtaining all available information on 

anticipated quantities and quality of production rates for each stage of development.  There is 

also a regulatory requirement for water sampling and analysis.  Produced water must be stored in 

tanks so as not to contaminate land, surface water, or ground water.   

 Evaluate groundwater resources.   

 Support the collection and submission of groundwater and water well data to a public 

 database.  Compile an inventory of publicly available water well data pertaining to the 

 NGC project area, and conduct a testing program for water wells near planned NGC 

 wells, prior to drilling.  For NGC developments targeting production from coals expected 

 to produce non-saline groundwater, thoroughly evaluate the hydrogeology of the 

 development area and, with landowner consent, conduct a testing program for all water 

 wells within 600 metres of an NGC well, when the well is expected to be completed 

 above the base of the groundwater protection (p. 29). 

 Before the start of any CBM operation, the operator should conduct baseline water testing 

of any water well near a CBM well.  This data should be shared with the landowner in the event 
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of a complaint in order to use this baseline data to help determine the nature and cause of the 

problem.   

 For NGC developments targeting production from coals expected to produce non-saline 

 groundwater, thoroughly evaluate the hydrogeology of the development area and, with 

 landowner consent, conduct a testing program for all water wells within 600 metres of an 

 NGC well, when the well is expected to be completed above the base of the groundwater 

 protection (CAPP, 2006, p. 29).  

 Water for natural gas in coal (NGC) operations.   

 NGC operators should determine water needs for mine developments, and select water 

 sources carefully to avoid impacts to water and groundwater resources.  While there has 

 been no evidence that surface water used for drilling fluids and fracturing fluids in coals 

 containing non-saline water has contaminated aquifers (…) (p. 30).   

 Conservation of non-saline produced water.  “Minimize production of, protect and 

conserve non-saline produced water.  Investigate beneficial uses of non-saline produced water, in 

conjunction with regulatory agencies and local stakeholders” (p. 31).  Stakeholders must protect 

the sustainability of non-saline as a valuable natural resource.  

 Management of saline produced water.  Safely manage the production of saline 

produced water.  Assess beneficial uses of saline produced water.  “NGC operators must obtain 

the appropriate regulatory approvals from the Energy Utilities Board (EUB) for the production, 

handling, storage, and disposal of saline water produced from CBM wells” (p. 32).  

 Prevention of gas migration and release.   

   Design drilling and completion programs for NGC wells to protect groundwater   

  resources and water wells, and prevent migration of natural gas from coal zones to other  
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  aquifers.  The EUB currently views gas migration as gas that comes up the outside of the 

   surface casing due to poor cement integrity.  Gas migration can be defined as the   

  unintended movement of natural gas from a natural gas bearing formation (e.g., coal  

  seams) to other formations that may include groundwater aquifers (p. 33). 

 Methane gas can occur naturally in some aquifers and some wells produce methane.  The 

concern is over potential methane gas migration to water wells due to CBM production.  

“Alberta Environment (AENV) and the EUB should work with industry to investigate the 

potential for methane migration or release to water wells as a result of CBM/NGC 

depressurization” (p. 33).  “Gas migration between formations can be prevented through the 

design and implementation of appropriate drilling and completion programs” (p. 34).  

 In 2012, the International Energy Agency (IEA) produced a report titled “Golden Rules 

for a Golden Age of Gas.”  This report outlines best practices for unconventional natural gas 

development.  The International Energy Agency is a Paris-based autonomous organization that 

operates within the OECD.  The golden rules are: 

1) Measure, disclose, and engage.  

2) Watch where you drill. 

3) Isolate wells and prevent leaks.      

4) Treat water responsibly. 

5) Eliminate venting, minimize flaring and other emissions.  

6) Be ready to think big.  Ensure a consistently high level of environmental 

 performance (Carr-Wilson, 2014, pp. 14-15). 

 The prosperous and effective development of natural gas will only be accomplished if 

government responds to public concerns by following best practices, which will address the 
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environmental and social concerns of natural gas exploration and production. 

Comparative Analysis 

 

 In order to complete a comparison between NSW and the AER against regulatory good 

governance and best practices for environmental protection and water resource development 

from, I have compiled a blended list of key indicators from the following sources: CAPP (2006), 

Coalbed Methane: Best Practices for British Columbia (n. d.), Global Environmental Governance 

(2006), IEA (2012), Gunningham (2011), OECD (2013), and UNESCAP (2014). 

 Good governance: 

 Accountability and transparency. 

 Engagement and effective public consultation. 

 Leadership and best available scientific knowledge. 

 Monitoring, compliance and enforcement. 

 Trust, integrity and legitimacy. 

 Best practices: 

 Conservation and treating water responsibly. 

 Ensure a consistently high level of environmental performance. 

 Evaluation/watch where you drill. 

 Measure/baseline testing, disclose and engage. 

AER: overview of governance and management practices 

 Powers:  

  The Responsible Energy Development Act (REDA) establishes the AER, and   

 outlines its mandate, structure, powers, duties and functions, which include: 
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 Developing and implementing Directives, which are the documents that set out 

AER requirements or processes for implementation.  Licensees and permittees 

under AER jurisdiction are required to obey all Directives. 

 Conducting risk assessments, monitoring compliance, conducting audits, 

undertaking investigations, and enforcement. 

 Conducting hearings and proceedings, which means a matter brought before the 

AER by application, by request for a regulatory appeal. 

 “The AER is authorized to make decisions on applications for energy 

development, monitoring for compliance assurance, decommissioning of 

developments, and all other aspects of energy resource activities” (AER, 2014, 

What We Do). 

 Programs: 

 Education programs to assist industry with compliance. 

 Compliance assurance program relies on education, prevention and enforcement 

programs.  

 Policies: 

 The AER’s role in public safety and environmental protection is based on 

comprehensive rules, regulations, and requirements. 

 The AER ensures that energy development rules, regulations, and requirements 

are followed and that continuous improvements to safe and efficient practices are 

made. 
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NSW: overview of governance and management practices.  

 Powers: 

  The Government of NSW controls the exploration and production of Coal Seam Gas  

 (CSG) through stringent regulations.  The NSW EPA is responsible for compliance   

 and enforcement and has the power to: 

 Investigate serious breaches and impose heavy fines. 

 Monitor emissions and compliance, as well as conducting audits and 

investigations. 

 Prosecutes organizations that break environmental rules. 

 Issue environmental protection licenses. 

 Policies: 

 The NSW EPA administers the Aquifer Interference Policy to assess and protect 

water resources across NSW. 

 The NSW EPA administers the Code of Practice for Coal Seam Gas Fracture 

Stimulation, which establishes a leading practice framework to improve 

standards and ensure prevention of inter-aquifer leakage. 

 The NSW EPA administers the Code of Practice for Coal Seam Gas Well 

Integrity, which means CSG wells, must be encased in layers of steel and cement 

to withstand high pressure and prevent aquifer contamination. 

 EPA compliance policy. 
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 The EPA’s Code of Practice for Coal Seam Gas Explorers is used to ensure high 

standards are set for industry when initiating negotiations with landholders for 

access to land during the exploration phase. 

 Case Study Comparisons with Recommendations on Selected Criteria. 

 Accountability/transparency.  Government institutions, the private sector and society 

need to be accountable to the public and stakeholders.  “Clear operational policies covering 

compliance, enforcement and decision review should be made publicly available by the 

regulator, with any necessary guidance material to aid understanding of these matters” (OECD, 

2013. p. 52). 

 AER.   

 The AER is committed to keeping Albertans informed about what’s happening on public 

lands.  Notices for hearings and applications are available on the AER website. 

Proceedings and hearings are matters brought before the AER by application, by request 

for a regulatory appeal, by the AER on its own initiative, or at the request of the 

Lieutenant Governor in Council (AER, 2014, Hearings & Proceedings).  Decisions on 

applications are published by posting them on the website.  Some decisions are 

appealable.  The Responsible Energy Development Act (REDA) describes the types of 

decisions that may be appealed.  “The ERCB will be open, transparent, and accountable 

and promote good governance” (ERCB, 2010-2013, p. 3). 

 NSW.   

 The NSW Government has introduced a public comment process to improve the 

transparency and effectiveness of the exploration license decision-making process and to 

ensure regional communities are kept fully informed of new license applications.  The 
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new process gives communities the opportunity to voice their concerns and make 

submissions regarding exploration license proposals.  All submissions are carefully 

considered in the assessment process and there are specific requirements in place to 

ensure applicants respond to issues raised.  It is also a condition of title that exploration 

license holders meet strict consultation requirements to involve communities in making 

decisions that affect them (NSW Trade and Investment, Public Comment Process, 2013). 

 Recommendation for accountability/transparency: None for the AER. 

 Conservation and treating water responsibly.  Reduce freshwater use, reuse and recycle, 

store and dispose produced water (Carr-Wilson, 2014. p. 16). 

 AER.   

 The Alberta Water Act: The purpose of this Act is to support and promote the 

conservation and management of water, including the wise allocation and use of water, 

while recognizing (a) the need to manage and conserve water resources to sustain our 

environment and (b) to ensure a healthy environment and high quality of life in the 

present and the future (Alberta Water Act, 1996, s. 2, Purpose of the Act).   

Directive 035: Baseline Water Well Testing Requirement for Coalbed Methane Wells 

Completed above the Base of Groundwater Protection.  The intent of Section 6.080(4) 

above is to ensure the protection of useable groundwater by the adequate cementing of 

production and/or intermediate casing in lieu of the requirement to set deeper surface 

casing.  Baseline water well testing is mandatory for companies wanting to drill a new 

well or complete or recomplete wells for the purpose of producing coalbed methane 

(CBM) above the base of groundwater protection (BGWP).  The test data and analyses 

are to be submitted to AENV and the landowner/occupant (p. 1).  Directive 044: 
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Requirements for Surveillance, Sampling, and Analysis of Water Production in 

Hydrocarbon Wells Completed Above the Base of Groundwater Protection.   

 Section 11.070 of the Oil and Gas Conservation Regulations and Directive 040: Pressure 

and Deliverability Testing Oil and Gas Wells require the analysis of produced fluid 

samples, including produced water, from all oil and gas pools.  Historically, most 

produced water was saline water from deep formations.  However, increased 

development of shallower reservoirs that have the potential to produce non-saline water 

necessitates a more precise determination of produced water salinity in order to ensure 

that non-saline groundwater is protected (p. 3). 

 NSW.   

 An Aquifer Interference Policy has been developed to specifically protect aquifers and 

groundwater through a number of measures including water licensing and minimal 

impact requirements.  These controls are an important step toward ensuring equitable 

sharing of groundwater among all water users and controls the impact CSG activity may 

have on aquifers and connected water systems as well as the users of these systems and 

their dependent ecosystems (NSW Trade and Investment, Water and Coal Seam Gas, 

2013).  The NSW Office of Water will assess, minimize and manage access to aquifers 

through an approvals process designed to prevent and avoid risks to the flow, pressure 

and water quality of aquifers resulting in a comprehensive framework to protect the 

State's water resources.  Water produced as a by-product of CSG exploration and 

production must be disposed of in an approved manner.  This may include treatment prior 

to the beneficial re-use (i.e. dust suppression at a coal mine), reinjection into an aquifer or 
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treatment through reverse osmosis to reduce salt before re-use (NSW Trade and 

Investment, Water and Coal Seam Gas, 2013). 

 Recommendation for conservation and treating water responsibly: The comparison 

with NSW shows that the AER is weak in this area.  NSW’s Aquifer Interference Policy 

and the Office of Water are excellent examples of how a very similar jurisdiction has 

proactively handled this important natural resource. 

 Engagement and consultation.  Regulators should undertake regular and purposeful 

engagement with regulated entities and other stakeholders focused on improving the operation 

and outcomes of the regulatory scheme (OECD, 2013. p. 12). 

 AER.   

The public has the right to file statements of concern, which “is a written submission that 

outlines specific concerns about a company’s activities or development” (AER, 2014, 

Statement of Concern)  “Alternative Dispute Resolution (ADR) offers concerned parties a 

variety of options to manage disputes, including direct negotiation between parties, AER 

staff mediation, and third-party mediation” (AER, 2014, How do I Get Involved?) 

 NSW.   

“The role of the Land and Water Commissioner is to build community confidence in the 

processes governing exploration activities in NSW and facilitate greater consultation 

between government, community and industry” (NSW Government, Trade & Investment, 

Land and Water Commissioner, 2013).  Environmental Protection licenses provide 

increased opportunities for public involvement and participation in environment 

protection. 

 Recommendation for engagement and consultation: None for the AER. 
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 Environmental performance.  “Ensure that anticipated levels of unconventional gas 

output are matched by commensurate resources and political backing for robust regulatory 

regimes at the appropriate levels, sufficient permitting and compliance staff, and reliable public 

information” (Carr-Wilson, 2014, p. 16). 

 AER.   

Directive 062: Control Well Requirements: “A control well is established for the purpose 

of collecting pressure, productivity, and gas content information to allow for an 

understanding of gas resources in coals” (p. 2).  Directive 035: Baseline Water Well 

Testing Requirement for Coalbed Methane Wells Completed Above the Base of 

Groundwater Protection.  “The intent of section 6.080(4) above is to ensure the 

protection of useable groundwater by the adequate cementing of production and/or 

intermediate casing in lieu of the requirement to set deeper surface casing”.  Directive 

044: Requirements for Surveillance, Sampling, and Analysis of Water Production in 

Hydrocarbon Wells Completed Above the Base Groundwater Protection. 

 NSW.   

 Environment protection licenses are a central means to control the localized, 

 cumulative and acute impacts of pollution. 

Recommendation for environmental performance: The AER’s predecessor, the Energy 

Resources Conservation Board (ERCB) has been heavily criticized for its questionable 

environmental performance.   Detailing this criticism is beyond the scope of this paper.  It 

will be up to the new AER to  remedy these concerns. 

 Evaluate/watch where you drill.  Carry out detailed geographic surveys and 

hydrogeologic investigations of the area before drilling a well and starting operations (Carr-
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Wilson, 2014. p. 25) 

 AER.   

Directive 062: CBM Control Well Requirements, Directive 035: Baseline Water Well 

Testing Requirement for Coalbed Methane Wells, Directive 044: Requirements for 

Surveillance, Sampling, and Analysis of Water Production in Hydrocarbon Wells 

Completed Above the Base Groundwater Protection. 

 NSW.   

 A desktop study is typically the first stage of exploration.  After identifying prospective 

deposits through geological studies and geophysical surveys, engineers move into the 

field to drill a core hole (up to 20cm in diameter) to provide a sample of what is below 

the surface.  The data gathered from the drilling provides comprehensive geological 

information and details of the gas content in the coal seam (NSW Trade and Investment, 

Exploration and Production, 2013). 

 Recommendation for evaluate/watch where you drill: none for the AER. 

 Gas migration.  Hydrocarbons or chemicals from the well leaking and travelling from the 

well through rock layers into shallow aquifers (Carr-Wilson, 2014. p. 17) 

 AER.    

Directive 009: Casing Cementing Minimum Requirements: The intent of section 6.080 (4) 

is to ensure the protection of useable groundwater by the adequate cementing of 

production and/or intermediate casing in lieu of the requirement to set deeper surface 

casing (p. 3).  
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NSW.   

 The Code of Practice for Well Integrity is a practical guide for CSG title-holders to 

ensure  the strength of wells and the protection of underground water from contamination.  

Under the code, the design of all CSG wells must guarantee the safe production of gas 

by: preventing any interconnection between coal seams and aquifers; ensuring gas is 

contained within the well and associated pipe work and equipment without leakage; and 

ensuring isolation between different aquifers and water bearing zones.  Regular 

monitoring and maintenance is also required to ensure the ongoing integrity of the well 

(NSW Trade & Investment, Code of Practice for CSG Well Integrity, 2013). 

 Recommendation for gas migration: None for the AER. 

 Knowledge and leadership.  “Sound environmental governance must be based on the 

best scientific knowledge available.  The Global Environmental Governance (GEG) system 

should be seen as a knowledge-based and knowledge-producing system” (Najam, Papa & 

Taiyab, 2006, p. 72).  Leadership is the most crucial of all issues and the one that makes a lasting 

difference.  The GEG system should  grasp the attention and visible support of high-profile 

political leaders.  The key institutions within the system should be managed by leaders of the 

highest professional calibre and international repute; all working together towards the best 

interests of the GEG system as a whole (Najam, Papa & Taiyab, 2006. p. 72). 

 AER.   

 A priority of the ERCB is to build on its history of technical expertise and excellence in 

regulating conventional and unconventional resource development.  It will embrace 

change and adjust priorities to meet the future challenges of unconventional development.  

That means building the ERCB’s capacity, including our people and their knowledge and 
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expertise, as well as leadership development and succession planning (ERCB, 2010 – 

2013, p. 3).  

 NSW.   

 The NSW Chief Scientist and Engineer conducts independent reviews to identify any 

impact CSG activity may have on human health, the environment and water catchments.  

This person will also inspect and monitor current drilling activities including water 

extraction, hydraulic fracturing and aquifer protection techniques (NSW Trade and 

Investment, Oversight of the coal seam gas industry, 2013).  

 Recommendation for Knowledge and leadership: The AER performs well here, 

however, there is a lesson to be learned from NSW and the utilization of an independent 

chief scientist and engineer to conduct CSG operations reviews.  

 Measure, disclose and engage.  Engage with stakeholders in each phase of the operation, 

establish baseline environmental data, measure and disclose operational data on water use and 

minimize disruptions during operations (Carr-Wilson, 2014. p. 15). 

 AER.   

 Directive 035: Baseline Water Well Testing Requirement for Coalbed Methane Wells 

Completed Above the Base of Groundwater Protection: Baseline water well testing is 

mandatory for companies wanting to drill a new well or complete or recomplete wells for 

the purpose of producing coalbed methane (CBM) above the base of groundwater 

protection (BGWP).  The test data and analyses are to be submitted to AENV and the 

landowner/occupant (p. 1).   

 AER Directive 044: Requirements for Surveillance, Sampling, and Analysis of Water 

Production in Hydrocarbon Wells Completed Above the Base Groundwater Protection: 
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“Well licensees must perform ongoing self-audits on all hydrocarbon wells that have 

completions above the BGWP.  Companies are expected to have in place internal 

management systems that will accelerate the exchange of accurate water production 

information (….)” (p. 2).  This information includes specified water volumes produced. 

 Section 11.070 of the Oil and Gas Conservation Regulations and Directive 040: Pressure 

and Deliverability Testing Oil and Gas Wells require the analysis of produced fluid 

samples, including produced water, from all oil and gas pools.  Produced water typically 

originates in deep formations.  As new development targets shallower reservoirs, there is 

the potential to produce saline water that may pollute non-saline aquifers necessitating 

the need for precise produce water salinity.  

 NSW.   

 Exploration and production can proceed only after detailed multiagency assessments, 

addressing environmental, community, health and water concerns are completed.  Before 

any activities may commence, the company must enter into a written access arrangement 

with the landholder.  As part of this process, the company must also consult with the 

landholder drilling locations, provide a plan and description of the land they wish to 

access  and a description of what sort of exploration methods they intend to use (NSW 

Trade and Investment, Exploration and Production, 2013). 

 Recommendation for measure, disclose and engage: none for the AER. 

 Monitoring/compliance and enforcement.  This requires the use of sampling and 

detection equipment to determine the levels of emissions or discharges or other toxic materials in 

land, air, or water (NSW EPA, 2014).  The term ‘compliance’ refers to conditions in which a 

regulated entity (usually an owner or operator) has complied with the regulations (NSW EPA, 
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definitions, 2014).  Enforcement involves taking legal actions to obtain compliance with 

environmental laws, rules, regulations, or agreements and/or obtain penalties or criminal 

sanctions for violations (NSW EPA, definitions, 2014).  

 AER.   

 “Compliance Assurance Program (CAP) helps ensure the fair and responsible discovery, 

 development, and delivery of Alberta’s energy resources, all in the public interest.  Its 

 ultimate goal is to ensure compliance with written requirements” (AER, 2014, 

 Compliance & Enforcement) CAP is documented across various sources: the primary 

 document being Directive 019: Compliance Assurance.  Under the Compliance 

 Assurance program, three activities are used to facilitate efficient and effective 

 compliance: education, prevention, and enforcement. 

 NSW.  

 As the lead regulator for health and environment aspects of coal seam gas in NSW, the 

NSW EPA can prosecute any company that breaches its Environment Protection License, 

with heavy fine imposed by the courts utilizing EPA Prosecution Guidelines.  Code of 

Practice for Well Integrity details best practices and compliance is maintained   

through regular monitoring and maintenance to ensure ongoing well integrity (NSW 

EPA, 2014, Coal seam gas regulation). 

 Recommendation for monitoring/compliance and enforcement: The literature on best 

regulatory practice calls for criminal prosecution at the top of the enforcement pyramid.  

This is currently missing from AER Directive 019 Compliance and Enforcement.  This 

may change as the new AER matures.   

 Trust and integrity.  Built by protecting the independence of the regulator and 
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maintaining the separation of decision-making powers between the Minister and the regulator 

(OECD, 2013. p. 31).   

 AER.   

 Alberta’s oil and gas regulator has adapted to meet innovations in technology, new 

industry activity, and changing social expectations to enhance its reputation as ‘best in 

class’.  The ERCB has achieved a reputation as a world-class energy regulator” (ERCB, 

2010 – 2013, p. 5).  The ERCB will ensure that all applications for energy development 

approval are advanced in a responsible and efficient manner.  Alternatives and 

continuous improvements to the application/hearing process will assist the ERCB in 

maintaining its reputation as an impartial, responsive decision-maker, as well as in 

addressing the volume of applications filed each year (ERCB, 2010 – 2013, p. 5). 

 NSW.   

 The role of the Land and Water Commissioner is to build community confidence in the 

processes governing exploration activities in NSW and facilitate greater consultation 

between government, community and industry (NSW Government, Trade & Investment, 

Land and Water Commissioner, 2013).  The NSW Chief Scientist and Engineer is 

conducting an independent review to identify any impact CSG activity may have on 

human health, the environment and water catchments (NSW Trade and Investment, 

Oversight of the coal seam gas industry, 2013).  

 Recommendation for Trust and integrity: for the AER, this is addressed above with 

regard to having a Chief Scientist and Engineer. 

 Generally speaking, the AER, being a Directive driven regulator has no one Directive 

dedicated solely to CBM despite its growing significance and importance in the energy industry 
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(Bryner, 2003, p. 520).  NSW, as a very similar risk-based regulator, sets an excellent example 

of regulatory practice with a dedicated CSG website and Office of CSG.  The comprehensive 

CAPP document on CBM best practices demonstrates that industry tends to lead regulator bodies 

in general, and in particular, the AER on industry best practices (CAPP, 2006). 

Results 

 In Alberta, Coal Bed Methane is regulated by the Alberta Energy Regulator and in New 

South Wales Coal Seam Gas is regulated by the Office of Coal Seam Gas and the Environmental 

Protection Authority.  Both regulators aim to protect the environment while promoting economic 

growth.  They derive their authority from legislation and legitimacy through engaging the public 

to carry out their accountable mandates as risk-based regulators maintaining an arm’s length 

relationship with government.  They both have the power to monitor, audit, investigate and 

enforce regulations utilizing escalating enforcement ladders or pyramids to ensure regulatory 

compliance through sound science, robust regulations and industry participation to protect the 

environment and preserve natural resources. 

 This comparative analysis of Alberta and NWS regulators with such similar 

characteristics revealed the strengths and weaknesses of the AER and affirmed it as following 

best practices and adhering to good governance principles.  It also revealed that NSW has a 

much greater focus on water management i.e., NSW Office of Water, than the AER.  Improved 

focus on water issues by the AER may be rectified when the Alberta Water Act transitions from 

Alberta Environment and Sustainable Resource Development to the AER, but this is presently 

outside the scope of this paper.   

 Despite the ‘Directive driven’ AER, there is no Directive dealing with the handling of 

produced water.  The only document dealing specifically with CBM is actually an informational 
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Letter dated August 26, 1991 and holds the letterhead of the Alberta Energy and Utilities Board, 

which precedes the Energy Resources Conservation Board. 

Conclusion 

 All natural resource exploitation requires the safe, efficient, orderly and environmentally 

friendly development over the entire life cycle of that resource.  The challenge for the 

government regulator is to allocate resources, manage public lands and protect the environment 

while providing economic benefits to all its citizens. 

 Findings from the good governance, regulatory quality and environmental best practices 

literature review and case study comparisons showed that AER’s approaches are highly 

consistent with both broadly based generally applicable criteria and case specific approaches by 

the AER and comparable agencies in New South Wales, Australia.  The findings also noted that 

AER’s approaches could be improved by strengthening its approach to water conservation, 

establishing an independent science and engineer review agency, providing for criminal 

enforcement and by pursuing improved environmental performance: the latter being a concern 

carried forward from a predecessor organization. 

Recommendations 

 The AER is well positioned to improve its approaches in its own right and by building 

on and receiving support from existing Alberta initiatives.  Specifically to address the findings 

and conclusions in this thesis, it is recommended that the Alberta Energy Regulator:  

1.  Adopt the recommendations of The Coal Bed Methane (CBM)/Natural Gas in Coal 

(NGC) Multi-Stakeholder Advisory Committee (MAC) (MAC, 2006, p. 4-6). 
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2. Complete the importation of provisions in The Water Act from Alberta Environment 

and Sustainable Resource Development (ESRD) to deal with the diversion, use and 

disposal of non-saline ground water. 

3. Adopt the Best Management Practices for CBM/NGC produced by The Canadian 

Association of Petroleum Producers (CAPP). 

4. Use the industry deep well reinjection best practice for the disposal of toxic produced 

water (Campbell & Rutherford, 2006, p. 6). 
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