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Hydraulic Fracturing is not new

First commercial hydraulic fracturing job was at

Velma, Oklahoma in 1949
(Courtesy of Halliburton, 2010)




Natural gas and emissions

b Natural gas burns about 50% cleaner than coal when used
In power generation and has far fewer emissions

A CO2 emissions from energy use lowest in 20 years, partially because of
increased natural gas use in power generation (U.S. EIA 2012)

b Scientific research indicates little difference between shale
gas and conventional gas in terms of GHG emissions:
A i | -cytle GHG emissions of natural gas produced from shale resources

are only slightly higher(3.8%) than those of natural gas produced from
more conventi MRCan20129our ceso (

Afirelatively little difference between

cycl e GHG ¢0ORCaensuitimgCanada 2012 )

Afit is also clear is that the product

associated hydraulic fracturing operations have not materially altered the

tot al GHG emi ssions fr dvif, Nomw2912n)at ur al

Q




Water Use: The Facts

A In BC, of all surface water authorized (excluding waterpower),
the oil and gas industry accounted for less than 1% (0.6) of
the total

A Source: BC Oil & Gas Commission, 2010

A Commonly 50 to 90% of fracturing fluid is recovered
A Fracturing fluid is 98.5% water and sand

A Disclosure of fracturing fluid additives is mandatory in AB & BC
on Fracfocus.ca
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Reducing Surface Footprint

Multi-well pads have significantly reduced the amount of
disturbed area versus a comparable vertical well development

6 Horizontal wells (8 fracs/well) = 48 total Same development would require 48
fracs per section vertical wells each on a separate wellsite

Adapted from wwwencanacom



Opportunities for the Yukon

A Territorial Government revenues
A Royalties
A Taxes

A Social Benefits: individual & societal
A Jobs & increased standard of living & income

A Strengthened social programs via bolstered
government revenues

A Local & Reliable Energy Supply
A Natural gas is cleaner
A Reduce local energy costs via reduced imports
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Social License:
Earning Confidence & Trust

A Effective & efficient government oversight of industry
operations

A world class regulatory frameworks

A Industry commitment to continued social and environmental
performance

A Transparency in operations, outcomes
A Leadership in technology & innovation investments

A International recognition & reputation for leadership
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CAPP Guiding Principles for Hydraulic Fracturing

CAPP Guiding Principles
for Hydraulic Fracturing

We will safeguard the quality and quantity of regional
surface and groundwater resources, through sound wellbore
construction practices, sourcing fresh water alternatives
where appropriate, and recycling water for reuse as much
as practical.

We will measure and disclose our water use with the goal
of continuing to reduce our effect on the environment.

We will support the development of fracturing fluid additives
with the least environmental risks.

We will support the disclosure of fracturing fluid additives.

We will continue to advance, collaborate on and
communicate technologies and best practices that reduce
the potential environmental risks of hydraulic fracturing.




CAPP Hydraulic Fracturing Operating Practices
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Hydraulic Fracturing Regulations

b Well Casing & Cementing

A Casing design and cementing requirements isolate and protect usable
groundwater

A Surface casing must be cemented to surface

b Protecting Water Wells & Groundwater
A Fracturing at shallow depths (<600 m) requires risk assessment
A Fracturing restrictions in proximity to water wells
A Only non-toxic fracturing fluids can be used above usable groundwater

A Baseline water well testing prior to hydraulic fracturing:
A Not currently required in AB, but requirements are expected in 2014
A In BC, water well testing may be a condition of well approval if concerns arise
A Most companies voluntarily test nearby water wells prior to drilling

b Chemical Disclosure

A Mandatory to publicly disclose fracturing fluid composition; mandatory in
BC & AB
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Hydraulic Fracturing Regulations

b Water Use
A Water licences/permits required for fresh water withdrawals
A Licences/permits have withdrawal limits and reporting requirements
b Fluid Handling & Management
A Requirements for proper containment of fluids used or generated
A Fluids that cannot be recycled or reused must be injected into deep
disposal wells
A Disposal wells must meet design and construction requirements
b Seismicity
A Seismic monitoring, reporting and mitigation (BC)
b Inter -wellbore Communication
A Risk assessment and well control plan required (AB)

A Recommended notification of and coordination with other operators prior
to hydraulic fracturing within 1000 m of a well (BC)
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Fracturing Fluid Additive Disclosure
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Chemical Disclosure Registry

by -well basis, the chemical E— i
iIngredients in additives

Used Canada's first hydraulic fracturing registry now online

8 .
S u p p O rtS aCtI O n by British Columbia is the first province in Canada to enforce the public disclosure of ingredients used for hydraulic fracturing.
. . | t t FracFocus.ca - the registry which provides a transparent accounting of B.C. hydraulic fracturing operations - indudes a database of the ingredients used to suppor
p rOVI n C I a g Ove r n l I l e n S O extensive content about the regulations and safety procedures governing industry activity.

As of Jan. 1, 2012, public disdosure for hydraulic fracturing fiuid is mandatory. By law, a list of ingredients used must be uploaded to the registry within 30 days of

make disclosure mandatory

Hydraulic fracturing is subject to strict regulations in British Columbia, The Province has instituted laws to ensure the process protects groundwater and the enviror

incident of harm to groundwater from hydravlic fracturing within British Columbia.
The Province of B.C. built FracFocus.ca to accommodate future participation by other jurisdictions so there can be one national site for disclosure information.

The FracFocus.ca website delivers on a commitment made by Premier Christy Clark during the B.C. Oil and Gas Conference in Fort Melson last September, where sk

increase the transparency of hydraulic fracturing in B.C.
Contackt:

Sandra Stefo

A Disclosure on FracFocus.ca is
mandatory in  BC and Alberta

A Advocating for FracFocus.ca as
disclosure vehicle across Canada




Fracturing Fluid Additive Risk Assessment and
Management

A Identify and manage potential
health and environmental risks
associated with these additives

A Develop risk management
plans for each well fractured

CAPP sponsored the development of a screening tool for
its members to classify fracturing fluid additives according
to potential health and environmental risks
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Additives

The Modern Practices of
Hydraulic Fracturing:

A Focus on Canadian Resources

Prepared for:

& PTAC 255K

Science and Community
Environmental Knowledae

Available on SCEK and PTAC websites

The Modem Practioes of Hydraulic Fracturning: & Foous on Canadian Resources

Tabie 4: Fracturing Fluid Additives, Mam Compounds and Common Uses
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Baseline Groundwater Testing

A Enable assessment of potential
changes in groundwater over time

A Test existing domestic water wells
within 250 m of wellhead prior to
drilling

A Participate in regional
groundwater monitoring programs

The BC Government has committed
to establishing a collaborative
groundwater monitoring system for
northeastern BC




Wellbore Construction and Quality Assurance

A Critical to protecting
groundwater resources

A Compliance with regulations
and good engineering practice

A Confirm wellbore integrity prior
to fracturing

Typical Well Casing Diagram
(Not to Scale)

Cement - the engineered steel casing system is
cemented extemally to prevent any fuids from
migrating from the wellbore to groundwater aguifers

Conductor Casing - used to maintain integrity
during initial driling operations

Surface Casing - steal pipe protects groundwater/
aquifers. Depth iz dependent on depth of aquifers
and/or pressure of reservoir, but is generally desper
than regional aquifers; cemented in place with
cement running hetween the earth and the pipe

Intermediate Casing - required in certain wells,
depending on reservair pressure; set to top of the
producing formation

Production Casing - runs to bottom of well; often
cemented all the way to surface
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Water Sourcing, Measurement &
Reuse

b Evaluate available water  sources
b Measure and report  water withdrawals
b Reuse water as much as practical

Industry -funded supporting

studies:

A Fracturing Fluid Flowback
Reuse Feasibility Study &
Design Tool

A Determination of Water
Monitoring Standards for Oil &
Gas Operators

A Integrated Assessment of
Water Resources for
Unconventional Oil & Gas
Plays in WestCentral AB




