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Thank you for inviting our department to present on the potential risks and benefits (of the oil and gas practice) of hydraulic fracturing.   Here with me today are Erin Light the Water Information Specialist with Water Resources; John Ryder the Manager of Environmental Affairs; Rebecca World the Director of the Climate Change Secretariat and Diane Gunter, a Policy Analyst with our Policy, Planning and Aboriginal Affairs branch.I’d like to start today’s presentation with an answer to the question “are we ready for hydraulic fracturing?”.  The answer is a qualified “yes”, which I will explain as we go along.  Briefly, our mandate in Environment Yukon is to take the leading role for Yukon government in:regulating and enforcing environmental safe standards for air, water and soil;managing human impacts on fish and wildlife;providing quality outdoor recreation opportunities in territorial parks and campgrounds; andLeading Yukon’s action on climate change. Development of unconventional oil and gas resources can pose environmental and health risks, many of which may be mitigated with appropriate safeguards and existing technology.  Other risks not so easily mitigated are associated with our limited knowledge of long term effects and current lack of baseline information in Yukon.  This presentation focuses first on what our department’s role would be in hydraulic fracturing activity, and the environmental impacts associated with this oil and gas practice.  It also looks at how we will meet the challenges along the way.
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Briefly, the presentation today will touch on:The role Environment Yukon has with the key phases and processes for approval and monitoring of oil and gas activities; The environmental legislation and processes that relate to the environmental impacts of hydraulic fracturing;Feedback received during our public engagement in the development of the Yukon Water Strategy;Outcomes from the recent Water Workshop which looked at how to manage surface and groundwater for oil and gas development;Our Yukon reality regarding the environmental risks and benefits of hydraulic fracturing in the North;A path to readiness should hydraulic fracturing be pursued in Yukon; and lastlyA short overview of the additional information we are leaving with you today and a list of other potential experts and regulators you may consider meeting with.
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This next slide displays the oil and gas approval process and highlights where Environment plays a role – as identified in orange text.  EMR will present a similar slide and speak to it in greater detail, but I would like to highlight three areas that involve Environment Yukon.  Those are:Baseline data and planning (at the top of the slide), Pre-project reviews (mid-slide), and Approval and enforcement of activities through permitting and water licensing (bottom of the slide).  For Environment Yukon this part of the process means monitoring and enforcement of any required water licences, as well as issuance of “air emissions permits” under the Environment Act for the exploration and production of oil and natural gas.Although not necessarily unique to the oil and gas regulatory process, these three areas are critical in providing the necessary level of information to review and approve a project.Presently, Environment Yukon reviews and provides technical advice on 2 to 3 oil and gas projects (or less) a year.  At this level, Environment Yukon is ready to meet the demands.  However, if there is a significant increase in oil and gas activity, such as large scale hydraulic fracturing in undeveloped areas, Environment Yukon will have to dedicate more resources to be effective in each of the project phases.The regulatory framework requires input and direction from many agencies in Yukon, with significant involvement from Environment Yukon.  A collaborative approach to assessing and managing hydraulic fracturing is important from the start.
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The relevant Environment Yukon legislation related to oil and gas activities include: The Waters Act and regulations – for water use and the deposit of waste to water.  The  Environment Act and regulations – for managing air, soils and waste (solid and special), etc..  These acts contain provisions for regulating hydraulic fracturing, but given Yukon has not authorized or reviewed this type of project, regulation changes could be needed in the future.Other Environment Yukon legislation that may be triggered are the Wildlife Act  for the management of wildlife populations, the Parks and Land Certainty Act  for exploration and production activity, and the Dempster Highway Area Development Regulations for permitting activities along the Dempster Highway.In addition to the legislation cited, there are key processes that Environment Yukon is involved in that I touched on in the previous slide.  These are for:Water licensing, as Environment Yukon is responsible for enforcing most water licences and is the corporate lead for Yukon Water Board interventions, and Coordinating project assessments by the department for YESAA reviews.
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These next slides present two initiatives where Environment Yukon has taken the lead.  They relate significantly to oil and gas activities including hydraulic fracturing.   The initiatives are the Yukon Water Strategy and hosting a Water Workshop in Whitehorse in June 2013. The Yukon government’s draft Water Strategy is meant to clarify the government’s approach to addressing water issues.  It also sets out a framework of goals and associated short and long term priority actions.The participants in the public review of the draft Water Strategy were:Yukon, First Nation, federal, municipal and other provincial and territorial governments, Transboundary First Nations,  Yukon Boards and Councils, non-government organizations, water researchers and consultants as well as industrial users and individuals.We will leave a copy of the draft strategy with you, but briefly the priority areas and actions (all which relate to hydraulic fracturing) include the need to:review and adjust water monitoring networks,prepare for new resource sectors,enhance and develop programs and mechanisms for protecting source waters,better understand and manage Yukon’s groundwater regime,increase public education and communication,ensure regulatory oversight,continue to develop and improve best management practices (BMPs), andundertake research to better understand and adapt to climate change.Also in the information we will leave behind with you is the summary of what we heard during the public review.  You will note there was public commentary on hydraulic fracturing. The next step is to work together with other governments and organizations in finalizing the Yukon Water Strategy.  
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The Water Workshop was an opportunity to bring regulators and water managers together to discuss how to manage and monitor surface and groundwater as it relates to oil and gas development.   The Workshop was held June 25th and 26th with attendees from Environment Yukon, EMR and Health and Social Services.  Also in attendance were YESAB  staff from Yukon and experts from BC, Alberta, Northwest Territories and Alaska. The goals of the workshop included:identification of key considerations for managing and monitoring both surface and ground water,identification of key baseline data requirements and collection projects, and preparation of recommendations for managing and regulating water (e.g. as a shared responsibility between government and industry, good communication, having baseline data and need for regional scale monitoring).The value of this workshop is that we learned from other jurisdictions who shared their approaches and challenges with hydraulic fracturing activity.What did we learn from this process?  We learned we need to:coordinate the regulatory process,ensure engagement with First Nations, communities, proponents and associations,design a water monitoring program and develop a long-term integrated work plan for natural resource monitoring in the Eagle Plain basin, and explore monitoring needs and best regulatory mechanisms and tools.A summary of the workshop will also be left with you.
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This slide lists the potential risks and benefits of hydraulic fracturing as they relate to the environment. Risks to Water are to both quality and quantity:Risks to Water quality include those from the injection, management and containment of hydraulic fluids – a mixture of water, chemicals, contaminants and salts.  The main risk being the migration of these fluids into overlying water aquifers which may affect water quality over a large area where the full impacts are unknown and unpredictable.Management of these fluids require on-site storage followed by either by recycling or re-injection or deep well disposal. The potential risks in Yukon are associated with the release (spill) of these fluids into the environment during storage (closed and/or open treatment ponds) or transportation of the fluids to another jurisdiction for treatment and disposal.The risk from spills or management of these fluids are even more difficult to control should oil and gas companies not provide the type and concentration of chemicals being used.Other potential sources for water contamination are from the migration of gas and other fluids from the hydraulic fracturing location to aquifers.Risks to Water quantity or consumption is due to the vast quantities of water needed for hydraulic fracturing. This could strain water resources in any given area, especially in arid areas where natural water levels are low (e.g. Eagle Plain basin).   How much water are we talking about?  Between 5 to 15 million gallons of water may be required per well and there are often multiple horizontal wells on one drill pad.  This equates to between 20,000 and 60,000 m3 or approximately 8 – 24 Olympic swimming pools worth of water for each well.  In order to meet water demands some oil and gas companies in other jurisdictions are using various sources including local aquifers, streams and lakes.  This use is significant given water quantity is critical in maintaining habitat for fish and wildlife as well as natural ecosystem processes.Risks to air can come from several different sources.  One way is through standard operation practices such as flaring and off-gassing to release pressure in equipment and wells.Another is through fugitive emissions which are caused by equipment and/or wellbore leaks, evaporation losses and/or process faults and failures.All of these sources can impact both climate change and air quality because they often contain greenhouse gases such as methane, one of the most potent greenhouse gases and air pollution through the release of other toxic gases and particulates such as sulphur dioxide.  More well known perhaps are the risks to fish and wildlife.  Risks from intensive oil and gas activity can impact populations both locally and cumulatively.  Locally through disturbances such as noise and traffic where habitats are avoided, and cumulatively where impacts to populations, distribution and critical life cycles threaten the health of Yukon fish and wildlife. Risks to soils from oil and gas activities typically involve contaminant spills, such as an accidental spill of hydraulic fluids or petroleum.Although not unique to hydraulic fracturing the volumes, type and concentration of chemicals used may make this risk higher than other oil and gas operations.Changes in the stability of permafrost is also a risk.  Climate change and certain activities are causing unpredictable impacts to permafrost.  Detrimental impacts don’t just include those to the environment, like land slumping and threatening water quality, but also to project sites and their infrastructure if they overlay permafrost areas.     Lastly, there is information to suggest hydraulic fracturing has contributed to earthquakes. This is caused by deep injection disposal of waste fluid migrating between the injection area destabilizing existing fractures in the ground and has been documented in the UK, US and in Northern BC.    Benefits include: Potential reduction in greenhouse gas emissions if locally produced natural gas replaces our current reliance on diesel and oil.  This is possible, as natural gas can offer more energy per unit with respect to greenhouse gas production than other alternatives. Expanding a ‘new’ industry like this in the North also offers the opportunity to establish or strengthen partnerships with industry.This is a benefit as it advances the collection and maintenance of environmental information which gives us a better broader understanding expanding our knowledge in areas we know little about.  This will also improve government’s capacity to monitor and manage the natural environment.  
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Management challenges associated with hydraulic fracturing in Yukon are related to our lack of experience, information  and specific tools needed to manage all aspects of the industry.The main challenges are related to water:Water quality is one of the biggest, if not the biggest management challenge, as we need to collect significantly more data to help manage water quality.A greater understanding can be accomplished by collecting water quality baseline data and establishing long term monitoring programs.Staffing of a hydrogeologist to support and add value to this type of work would also be beneficial as Yukon government currently lack this position. Tools to ensure water quality include those which guide the proper management of contaminants (by way of full disclosure of chemical use and concentrations) and of the large volumes of waste water produced.  Basically when it comes to water quality, for the vast majority of Yukon we are staring from ground zero.  We need a better understanding of how to protect our water quality (both surface and groundwater) and as well as gain more experience with oil and gas activities and their impacts.We also need a much better understanding and more experience with how intensive oil and gas activity may impact our water resources. Challenges with the vast water volumes required to undertake this activity (as I touched on in the earlier slide) are directly related to our need to have a comprehensive understanding of the impacts and what is needed to maintain healthy ecosystems, especially in arid regions which face water scarcity of Yukon (e.g. Eagle Plain Basin).Understanding our tipping point in these types of situations is critical.Air and soil pollution are also part of our management challenges.We need to build our knowledge and gain experience to ensure protection of air quality.  Currently, Yukon does not possess air dispersion modelling information for example, nor is it clear what information is needed to manage fugitive emissions, which are gas and vapour releases due to equipment leaks and other unintended or irregular escapes.Especially, as I touched on earlier, information regarding management of greenhouse gas emissions (such as methane) and other pollutants during the operation and abandonment of the wells as this can greatly affect air quality.Management of soil pollution is a challenge as we need more experience and capacity to manage and monitor spill incidents, especially should a large scale spill happen in a remote area.The management challenges regarding fish and wildlife are that we always need more information on the impacts from intensive land uses.  For example, impacts related to the removal or fragmentation of habitats caused by high density of roads, drill pad ‘communities’ as well as disturbances from a high number of vehicles in areas that do not have a lot of development.  Cumulative impacts remain an area we need more information and experience in as well.  Collection of information and establishment of tools are needed to effectively evaluate how to prevent significant negative cumulative impacts to fish and wildlife. 
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To illustrate how we are tackling the challenge to water quality we’ll look at the growth of our water monitoring network.This slide shows the locations of new and/or planned sites in the Eagle Plain Basin.Highlighted are the new hydrometric monitoring stations (measuring water quantity) in context with our existing station.The orange stars show the approximate locations of the three new sites added in August 2013.  These are located on the McParlon, Dalglish and Glacier creeks.  Information gathered from these stations will tell us more about regional conditions.The purple star indicates the approximate location of an additional site to be added within this fiscal year on the Eagle River.All these monitoring stations have been established collaboratively with financial support coming from both ENV and EMR.
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There are also challenges we face reflecting our Yukon reality which are important to highlight.  There are unique aspects to working in the North and with being a relatively small organization which create special challenges. In a Northern Climate There is a need by industry to consider that working in Yukon means sometimes working in cold, dark and remote locations.As I spoke to earlier, our experience and specific knowledge of the potential impacts to permafrost need to be considered. There is little or limited infrastructure.  For example:  limited transportation routes, localized waste management and emergency response capability.  This may naturally slow the pace of oil and gas development as compared to some other jurisdictions.As a small organization Yukon government currently has limited experience with oil and gas development which means there is a need for time to adapt and establish the information and tools required, just as we have done to become effective and efficient at regulating mining in Yukon.  We also currently have limited capacity to review, monitor and enforce large scale oil and gas exploration and production which means there is a need for training and the hiring of specific technical experts (e.g. hydrogeologist).Lastly, our regulatory tools in Yukon require review and potential re-vamping if we are to meet large scale exploration and production, including our legislation, policies and best practices.
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What will it take to get Yukon Environment (and Yukon government) ready for large scale hydraulic fracturing oil and gas activity?  As I mentioned earlier, it follows the same path as how our experience and capacity has grown with the advancement of the mining sector.  Yukon government can gradually become more and more efficient and effective, but this will depend on how rapidly the activity advances. On our path to readiness we will:Continue to develop our capacity within the department and across government to meet information and resource needs.  For example; training and increase of staff where needed, new programs like a groundwater program, etc..Review and establish tools to guide and monitor activities, including:Guidelines for the collection and management of baseline information, Requirements for management of large quantities of waste water, Disclosure of hydraulic fracturing chemicals and their concentrations, so we know what kind of treatment and/or management is needed to protect the environment, Requirements for well construction and operation specific to northern complexities, such as drilling in areas overlaying permafrost, and Tools to monitor and manage aspects such as fugitive emissions and air pollution.Lastly, we will review and revise our policies to ensure we can manage large scale oil and gas exploration and development in undeveloped and remote areas.  For example, develop best practices for industry.
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 In response to your specific request Environment Yukon also suggests speaking with:The National Energy Board,Environment Canada,BC Oil and Gas Commission, andAlberta Energy RegulatorAs noted earlier, there are quite a few information pieces and references that Environment Yukon will be leaving behind with you.  
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In closing, I would like to return to my opening statement in answering the question – “are we ready for oil and gas development?”.   The answer again is a qualified “yes”, which I trust this presentation provided explanation. Although some of the challenges described will take time and capacity to address, know that Environment Yukon is and will continue to improve our knowledge and capacity to meet these challenges.  For example, embarking on addressing water quality needs by advancing our water monitoring station network.You heard a lot of information here today in a short period of time, so we welcome any questions you may have.Thank you again for the invitation to present to you today.


	��Presentation to the Select Committee on Hydraulic Fracturing
	Presentation Overview
	Slide Number 3
	Legislation/Processes
	Draft Water Strategy
	Water Workshop
	Environmental Risks and Benefits
	Management Challenges
	Water Monitoring Network
	Yukon Reality
	Path to Readiness
	Other Contacts and Information 
	Closing

