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INFORMATION BULLETIN: 
ENCANA 8-2 PADSITE OPERATIONS 
Project location: 8-2-80-17 W6M 

Encana is aware of resent instances of anomalous induced seismicity in the Farmington area and we appreciate this 
has caused concern. Based on relevant science and our extensive experience in the area, the magnitudes we have 
observed on these wells were not expected to be felt at the surface= Encana has implemented numerous mitigation 
steps in an effort to reduce the frequency of these events. 

Recent activity 
• Encana is developing up to 5 horizons within the Montney formation 
• The lowest horizon (Sexsmith) is the formation that the instances of anomalous induced seismicity are 

occurring 
• Encana has drilled and completed 10 Sexsmith wells in the Farmington area recently from our 4-2-80-17. 6-

2-80-17 & 2-22-80-17 padsites 

What you need to know 
• Encanas first priority is the safety of the public which includes the communities near our operations 
• Encana has its's own comprehensive operating processes and procedures to manage the occurrences of 

anomalous induced seismicity 
• Encana has a network of 13 stations that monitor for induced seismicity 24 hours a day which includes real 

time event detection and automatic notification to our on-call team 
• Encana has deployed 4 ground motion monitors to measure the ground motion associated with these events 
• Encana has implemented numerous mitigation steps in an attempt to reduce the frequency of felt events 

including a significant reduction in the scope of the completions operations in the Sexsmith horizon 

Moving forward 
• Encana has 1 remaining padsite (8-2-80-17) with 3 wells to finalize its Farmington Sexsmith horizon 

completions for 2018 Subsequent 2018 completion activity in the Farmington area does not include the 
Sexsmith horizon 

• Our programs are fully compliant with the BCOGC Drilling & Production Regulation and exceeds 
monitoring requirements for anomalous induced seismicity by utilizing 24-hour real-time notification and 
monitoring systems 

• Encana has significantly reduced the scope of completions for 8-2-8017 based on !earnings from the 4-2-
80-17, 6-2-80-17 & 2-22-80-17 completions operations 

• The 8-2-80-17 padsite will begin completion operations on or around May 10 
• The 82-80-17 padsite completion operations are expected to last 6-7 days 

If you have questions or c.:,-.:ncerns, please contact the following Encana Representatives 

Jason Blanch Brian Lieverse 

403-836-0842 250-219-6599 
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induced Seismicity 

What is Induced Seismicity? 

Seismicity is an earthquake caused primarily 

by fault movement, typically referring to 
events greater than a 0.5 magnitude. 
Induced seismicity is an event resulting 
from human activity, and can be caused by 

industries such as mining and natural gas 

development. Induced seismicity is seldom 

felt at the surface in British Columbia. 

y 

Commission Led Studies 

Measuring Earthquakes 

Seismic activity in British Columbia is 

recorded by the Natural Resources 

Canada (NRCan) national seismograph 

network and further enhanced with 
specialized seismic arrays The 

Commission routinely reviews this data 
to monitor for potential occurrences of 
induced seismicity. 

bcogc.ca/public-zoneiseismicity 

The Com rhission has taken a leadership role in the detection and 
mitigatron of induced seismal associattd with unconventional gas 
development — In North Americaand globally. Commission studies 
in 2012 and 2014 led to enhancements suds as increased Fmk 
monitoring in northeastB.C. 

Mitigation measures are now in place, including new regulations to shut 
down industry operations If seismic activity reaches a certain threshold, 

The commission has on-going research and collaboration with induct % 
academia and other agencies in the held of induced seismicity. 

What is the Link to 
Hydraulic Fracturing? 

Hydraulic fracturing is the process of injecting fluid 

(usually water) at high pressures to create fractures 
or open existing fractures in hydrocarbon-bearing 
rocks deep underground. A hard granular substance 
called proppant (usually sand), mixed with the fluid 
holds the cracks open once the pressure is lowered. 
Hydraulic fracturing allows the natural gas to flow 
from the formation to the wellbore. As hydraulic 
fracturing fluid is injected, micro-seismic events are 

created as the rock is fractured. In some cases, 
where there is a pre-existing fault, fault movement 
can be triggered. 

 rio-viv-inkikkt-46/40-
2012 Observed Seismidty In the Horn River 
2014 Observed Seismicity In the Mouthy/ Trend 

The reports concluded seismic event In areas of the Ham 
Rhe Ba,-.1iti (between 2009 and 2011) and the *OM 
Trend (2013 1'01014) wire triggered by fluid injection 
during hydraulic fracturing, All seismic events were low 
magnitude and no injuries or property damage was 
reported. 

The findings from the studies stated induced seismicity 
has acurred in association with hydraulic fracturing in the 
Montney, and at two deep wastewaterdisposal sttes west"' 
n orthwest of Fort St John. 
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What Did We Do With the Recommendations? 
Recommendations from the Commission's 2012 and 2014 reports were 
implemented after each study. This has led to more accurate data sharing 
with researchers, and regulatory clarity and mitigation measures. Specific 
updates include: 

R e Nine new seismograph stations installed in northeast B.C., 
increasing the ability to monitor for seismicity in the region. In 
addition, localized seismograph arrays have been installed by 
operators to provide more detailed seismological data 

Amendments to the Drilling and Production Regulation 
requiring the immediate suspension of drilling activities if a 
magnitude 4,0 or greater event is triggered, as well as the 
mandatory reporting of felt events. 

Additional permit conditions as of June 1, 2016 requiring the 
presence of ground motion monitoring during hydraulic fractwing 
activities for areas where previous seismic activity occurred. 

cieLi The requirement for risk assessments of disposal wells, which 
operate under strict volume and pressure restrictions. 

Scientific studies with the University of British Columbia to 
further understand induced seismicity. 

How Do We Proactively Regulate? 
The Commission has the legislative authority to make decisions on 
proposed oil and gas activities. While the Commission does not set policy, 
the diverse expertise and experience of Commission staff provides critical 
insight at every level of oil and gas development. This knowledge base 
provides perspective through scientific evidence, guidance, best practices, 
reports, tools and analysis 

Companies looking to explore, develop, produce. and market oil and gas 
resources in B C. must apply to the Commission. The Commission reviews, 
assesses and makes decisions on these applications This consolidated 
single-window authority provides not only a one-stop place for all oil and 
gas and associated activity requirements, but a consistent application, 
decision, regulatory and compliance authority. Stakeholders work with one 
agency; therefore, the Commission serves the public interest by having an 
all-encompassing review process for oil and gas activities. 

(C) Incident Reporting 
The Commission manages a 24/7 emergency 
service, The service indudes 24-hour standby of a 
designated Emergency Officer who answers all calls 
and determines haw the Commission responds to 
the complaint or emergency. 

Complaints are important in helping reduce the 
risk of potential inddents, and the Commission 
commits to responding within two hours. In most 
cases, inspectors are dispatched to the location to 
determine the cause of the complaint and assist to 
resolve the situation. 

ANL t Emergency Response 

The Commission plays an integral role in emergency 
management for natural gas and oil related 
activities, including: 

• Receiving reported inddents and 
complaints. 

• Confirming emergency response 
needed and assessing potential risks. 

• Oversight of permit holders' response 
actions including the notification of 
appropriate land owners, stakeholders 
and/or other agencies. 

• Liaising with and coordinating 
interagency emergency operations. 

• Providing regular situation updates. 
• Authorizing offidal stand doom of 

emergency response. 

(p\ Public Concerns and Complaints 
116) 1-250-794-5200 (24-hour pubik number) 

Report concerns such as odours, spills or noise. 

AN Incident Reporting for Industry 
gio) 1-800-663-3456 (24-hour emergency number) 

Report oil and gas related incidents. 
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INDUCED SEISMIC ACTIVITY IN CANADA 

WHAT IS INDUCED SEISMICITY? 
Induced seism city refers to seism c ty caused by human activ ty, Micro-seismicity is 
generally defined as seismicity of magn tude less than 3, as measured on the Richter 
scale. Anomalous induced seismic ty refers to seismic events caused by human 
activity that is unusual or inconsistent with what is expected. 

Induced se sracity is associated with several industrial processes nclucing 
geothermal energy extraction mining and dam bu Id ng. 

Scientific evidence indicates the risk of damage or injury from induced seism:city 
caused by hydraulic fractur ng is very low 

WHAT IS HYDRAULIC FRACTURING? 
Hydraulic fracturing is a proven and highly regulated technique that has been 
used for more than 60 years to recover oil and natural gas from tight rock 
formations that are typically 2,000 to 3,000 metres below ground. It involves 
injecting fluids into the deep underground rock at h gh enough pressures to 
create factures in the rock. This rpens pathways in the rock to allow oil and 
natural gas to flow. 

HOW CAN HYDRAULIC FRACTURING OR WATER DISPOSAL 
CAUSE SEISMIC ACTIVITY? 
The energy released by hydraulic fracturing or in ectons into deep disposal 
wells can trigger movement along existing faults, lead cig to an anomalous 
induced seismic event. Most anomalous induced seism city related to oil and 
natural gas operations occur at depths of 2.000 to 3,000 metres below ground 
or deeper. A few events have magnitudes of 4, but most have been much 
smaller, with magnitudes of 0-3, below the range of magnitudes that are 
generally felt. The largest events that have been felt at surface are similar to 
the vibrations of a large truck passing by 

Resource rock 
is isolated from 
ground water. 

11YDRAULIC ENACT LIRING 
TYPICALLY TAKES PLACE 
2,000 10 3,000 METRES 

BELOW GROU.;D, 

DEPTH EQUIVALENT TO 
ALMOST 4 ON TOWERS 

gri rio 2017 - 0010 CANADASNATURALGAS.CA APRIL 2017 
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c 4 p p 
CAtIADA S Ohl 6 NATURAL LAS PRODUCERS 

HOW IS INDUCED SEISMICITY REGULATED IN THE OIL 
AND NATURAL GAS INDUSTRY? 
in Brit sh Columbia and des gnated areas in Alberta. &l and natural gas operators 
are required to assess and monitor for seismic activity on their operating s tes. 
Operators complete detailed r sk assessments before commencing hydraulic 
fracturing activities and must a:so submit a response plan to the regulator in 
the event their operations trigger a seismic event, In the rare case an event 
of magnitude 4 or greater occurs. operations must stop tmmed ately for an 
investigation to be conducted by the regulator. Operations may not resume until 
the regulator provides permission. 

WHAT IS BEING DONE TO MANAGE INDUCED SEISMICITY 
FROM OIL AND NATURAL GAS DEVELOPMENT? 
Industry takes induced seismicity seriously and understands the public has 
concerns. Recognizing these concerns is ref ected in several regulatory 
enhancements as well as industry-led initiatives: 

• The B.C. regulator (BCOGC) introduced new permit conditiors requiring 
ground motion monitoring and reporting. and amendments to the regulations 
that require operators to suspend operations 1 an event of magnitude 4 or 
greater is tr ggered. 

• In Alberta. the regulator uses a compliance dashboard for seismic monitoring 
and reporting requirements for hydraulic fracturing operators in the Duvernay 
region. A "traffic light" system requ res operators to report seismic events 
of magnitudes 2 or greater. Operat ons must cease if the event measures 
a magnitude of 4 or greater. 

• Oil and natura gas producers developed an operating pract ce that addresses 
seism city caused by hydraulc fracturing to establish monitor ng, mitigation 
and response procedures to avoid or minimize any adverse effects of induced 
seism city associated with hydraulic fracturing. 

• Industry is also guided by Industry Shared Practices. Anomalous Induced 
Seismicity Due to Hydraulic Fracturing. The shared practices are based on 
the current level of knowledge and ensure industry has access to the same 
information so that any potential risks related to induced seismicity caused by 
hydraulic fracturing Is managed using the best available information, 
technology and science. 

• Increased monitoring through the Canadian National Seismograph Network 
(CNSN) in northeast British Columbia. 

• Industry supports independent, sc ence-based research and shares data w th 
academia. 

WHAT DOES SCIENTIFIC RESEARCH SAY ABOUT OIL 
AND NATURAL GAS OPERATIONS AND INDUCED SEISMIC 
ACTIVITY? 
Canadian research on the link between oil and natural gas activity and induced 
seismic ty is growing. This Includes three acadern,c studies (see sidebar) and two 
prepared by the BC Oil and Gas Commission (BCOGC). Ail studies state that the 
risk of hydraul c fracturing causing an event that can be felt at the surface is low. 
They also agree that events of larger magn tudes, 3 or greater, are rare. 

CURRENT 
CANADIAN 
RESEARCH 

FAULT ACTIVATION BY 
HYDRAULIC FRACTURING 
IN WESTERN CANADA 
(November 2016) 

Authors - Davfd Eaton and 
Xuewei Bao, Un versity of 
Calgary 

HYDRAULIC FRACTURING 
AND SEISMICITY IN THE 
WESTERN CANADIAN 
SEDIMENTARY BASIN 
(May 2016) 

Authors - A team of 
researchers led by Western 
Univers ty's Gal Atkinson 
and University of Calgary's 
David Eaton, 

IMPACT OF NDUCED 
SE SMICITY ON THE 
EVALUATION OF 
SE SMIC HAZARD. 
SOME PRELIMINARY 
CONS DERATIONS 
(May 2015) 

Authors - A team of 
Western University 
researchers led by Gail 
Atkinson. 

BCOGC INVESTIGATION 
OF OBSERVED SEISMICITY 
IN THE MONTNEY TREND 
(December 2014) 

Authors - BC Oil and Gas 
COMM155 on 

BCOGC INVESTIGATION OF 
OBSERVED SEISMIC TY N 
THE HORN RIVER BAS N 
(August 2012) 

Authors - BC Oil and Gas 
Commiss on 
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