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17% of the Yukon is underlain
by sedimentary basins; of that,
5% is currently available.




Context - Resources

The surface land available within the
5% is further reduced by:

> land use plan allowances.

> surface features such as streams,
protected habitat areas, surface
Improvements, wetlands, etc.

NWT

Note: After 60 years of development
(6400 wells drilled) in B.Cs Fort Nelson Alaska AP
Land and Resource Management Area, *

the amount of surface land utilized for oil
and gas development is about 1.5% of
the total area in that region.
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Context — Devolution and Legislation

> Pre-1998 Canada regulated oil and gas resources in Yukon.
> 1993 Canada-Yukon Oil & Gas Accord.
> 1998 Yukon Oil and Gas Act (YOGA).

Well Drilling History

. 1958 1

came into effect 1998, amended 2012
( _ i _ _ ) 1960s 32
- Disposition Regulations (in effect) 1970-74 29
- Geoscience Regulations (in effect) 1977-1998 8
. Drilling and Production Regulation 2005-present 6
(in effect and under review) TOTAL 76

- Licence Administration Regulations (in effect) Basin Activity

- Royalty Regulations (in effect) Eagle Plains 38
. Gas Processing Plant Regulation (in effect) Peel Plateau 13
S : Liard 12

- Pipeline Regulation (under development) Other -
TOTAL 76
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Surface Impacts - Vertical vs. Multi-Well Pads

Vertical Fracturing Horizontal Fracturing

* Requires numerous well sites » Reduces surface footprint
« Ability to plan
o Efficient infrastructure













Unconventional Resources and Hydraulic Fracturing

Typical Well Casing

(notto:scale)

Key Aspects of Well Drilling

> Industry Is required to abide by
strict well casing regulations.

> Specially designed cement is
placed along the entire length
of the surface casing, which
extends below the lower limit
of non-saline groundwater.

> A second steel casing is fully
cemented.

» Casing and cement provide
impenetrable barriers between
fluids in the casing and any
fresh/non-saline groundwater.
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Average Hydraulic Fracturing Fluid Composition for US Shale Plays




' wWaATER TABLE

COMFINED ALQUIFER
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Fluid waste disposal facility, Taylor, B.C.




Unconventional Resources and Hydraulic Fracturing

Rapid Evolution of Best Practices, Guidelines and Requirements

>
»
>

»

CAPP - Hydraulic Fracturing Operating Practices
FracFocus.ca - Reporting of chemical use

B.C. Oil & Gas Commission - Water use reporting requirements and Northeast
Water Tool

New Brunswick - Responsible Environmental Management of Oil and Natural
Gas Activities

Petroleum Technology Alliance Canada projects:

« Groundwater monitoring. A screening-level system for categorizing hydraulic
fracturing fluid additives according to potential health and environmental
risks — Intrinsik

- Reuse of Flow back and Produced Water for Hydraulic Fracture
Inter-wellbore communication notices to operators from regulators

National Energy Board — New ‘Filing Requirements for Onshore Drilling
Operations Involving Hydraulic Fracturing’

Alberta Energy Regulator — Hydraulic Fracturing Operations in Alberta
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Yukon Environmental and
Socio-Economic
Assessment Board (YESAB)




Rights Disposition Process







Drilling and Production
Regulation

6,9—-11 Conditions imposed




Drilling and Production
Regulation

Casing Design & Requirements
* Burst pressure




Regulatory Framework — Drilling and Production Regulation

Drilling and Production Regulation

provid ibilit 6,9 — 11 Conditions imposed
31 — 32 Approved drilling fluids
protection plans



Drilling and Production Regulation

6, 9 — 11 Conditions imposed
31 — 32 Approved drilling fluids
164 Handling of oilfield waste







Regulatory Framework — Collaboration




Regulatory Framework — Modernizing

Continuously Modernize

» Current regime enables achievement of YOGA
objectives — environment, worker, community,
operational protection, economic.

> Yukon applies ‘continuous improvement’ approach
to YOGA and regulations.

> The DPR review is underway and will be finalized
following the Standing Committee’s review of the
risks and benefits of hydraulic fracturing.

> OGR will continue to work with other YG
departments, regulators and Yukoners to
ensure the regulation is up to date.
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Key Messages

> While Yukon’s land base for oil and gas activity is relatively small, it has the
potential to continue to provide significant benefits to Yukon.

» Developing unconventional oil and gas resources by utilizing the technique of
hydraulic fracturing is the trend throughout North America, and is a key interest
for Yukon’s current oil and gas rights holders.

> The issues that have arisen regarding hydraulic fracturing have and continue to
be addressed by both regulators and industry. Considerable advancements in
best practices have recently occurred.

» Yukon’s DPR can regulate hydraulic fracturing, however, we are currently
reviewing the regulation and working with other oil and gas regulators to
ensure lessons learned are incorporated into a modern regulation.

» Since devolution of onshore oil and gas management to Yukon in 1998, Yukon
has developed state-of-the-art legislation to properly regulate all oil and gas
activities, including hydraulic fracturing.
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Additional Information

NN N NN N

Yukon Oil and Gas Legislation (YOGA and DPR)

Directive 083: Hydraulic Fracturing — Subsurface Integrity - Alberta Energy Regulator
Hydraulic Fracturing and Disposal of Fluids— B.C. Oil and Gas Commission
Understanding Hydraulic Fracturing — Canadian Society for Unconventional Resources
Golden Rules for a Golden Age of Gas — World Energy Outlook

The Next Frontier in United States Shale Gas and Tight Oil Extraction — Energy Technology
Innovation Policy Research Group

Shale Gas: Summary of Selected Environmental Research — Government of New Brunswick

Responsible Shale Development: Enhancing the Knowledge Base on Shale Oil and Gas in
Canada — Energy and Mines Ministers’ Conference 2013

The Modern Practices of Hydraulic Fracturing: A Focus on Canadian Resources — Petroleum
Technology Alliance Canada

The Potential Impacts of Hydraulic Fracturing on Drinking Water Resources — U.S.
Environmental Protection Agency

Addressing the Environmental Risks from Shale Gas Development — Worldwatch Institute
National Human Health Risk Evaluation for Hydraulic Fracturing Fluid Additives — Gradient Corp.
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