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Innovation needs to go beyond just 
cool new gadgets

Thinking like
a start-up

P
M

4
0

0
6

9
2

4
0

+ HOW CENOVUS IS REINVENTING THE OILSANDS + DUVERNAY DREAMS  + THE WORLD OF PLASTICS



® The TD logo and other trademarks are the property of The Toronto-Dominion Bank.

Visit tdcommercialbanking.com/equipment

You’re ready 
to get to work. 
So are we.
Get ready for more than just a loan. With TD Equipment 
Finance, our relationship managers commit themselves to 
your business. We o� er advice and services specific to your 
needs, including leases, lines of credit, conditional sales 
contracts and more. Talk to us today and see what we can 
do for your business.



It’s All In The Details
Understanding. Expertise. Innovation.
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An innovative solution is grounded in research and a detailed plan. We begin by cultivating an 
in-depth understanding of our Clients' needs, then applying an appropriate suite of expertise to 
deliver an integrated solution that is fully customized to the Client's needs and expectations. 

It is our job to focus on the details in everything we do. For instance, our proprietary 3rd Gen 
Modular ExecutionSM enables us to deliver a detail-focused solution that drives the layout of facilities 
and provides a significant plot size reduction and relocation of field hours to a modular yard. 

Fluor consistently delivers integrated Engineering, Procurement, Fabrication and Construction 
solutions that are fully customized to the needs of each project, and are the benchmark for capital 
efficiency and predictability. 



After oil prices plummeted from US$112/bbl in 2014 to 
US$26/bbl in 2016, many O&G players went into survival 

mode—cutting costs wherever possible. Between 2014 and 
2016, capital expenditures in the O&G sector dropped from 
$85 billion to $36.7 billion and upstream capital investment 
declined by 60%.1

But as we emerge from the darkest days of this crisis, 
it’s becoming clear that cost cutting alone won’t work in 
today’s new O&G environment. While it’s true that oil prices 
are slowly recovering, they are unlikely to reach their 2014 
peak. Instead, they’re expected to remain much lower, for 
much longer, than they ever have before. To thrive in this new 
environment—rather than simply survive—both service and 
supply (S&S) and exploration and production (E&P) compan-
ies must rethink their business models and start doing things 
a little differently. 

PLAY WELL WITH OTHERS
Inter-industry collaboration is one of the most effective ways 
to do this—but, up until now, members of the industry have 
found it challenging to get on the same page. Faced with an 
uncertain future, many E&P companies have asked for major 
concessions from their suppliers in their quest to cut costs—
compromising relationships and trust. 

Similarly, a fear of the unknown—and a fear of failure—is 
forcing many organizations into risk-averse mindsets. In a 
recent Grant Thornton O&G roundtable, attendees revealed 
that many companies are delaying the payment of their 
invoices in an effort to free up cash flow—making it difficult 
for suppliers to forecast such things as hiring and capital 
expenditures. Other suppliers say they have attempted to 
introduce more experimental products and new technologies 
to help E&P companies in their quest to innovate—but these 
yet-unproven techniques cost money, and so far no one is 
ready or willing to take the risk and foot the bill despite the 
potential for long-term cost savings for both parties. 

S P O N S O R E D  CO N T E N T

Taking the first step:  
Learning to thrive in a new O&G landscape

TOWARDS A COMMON GOAL
The thing is, for industry collaboration to work—and effec-
tively move the O&G industry into the future—someone will 
have to be forward thinking and courageous enough to take 
the first step. S&S companies claim they’re ready and willing 
to change—in the Grant Thornton Service & Supply 2017 
Outlook Report, 74% of respondents said their company is 
willing to make fundamental changes to how the O&G indus-
try operates—but many share the opinion that E&P com-
panies simply aren’t on board. Furthermore, only 7% of S&S 
companies even think their sector of the industry is respon-
sible for change—in their minds, they feel the change needs 
to happen at the E&P level and/or at the government level.

This is problematic because, while it’s true government 
and E&P companies have a role to play, S&S companies can’t 
afford to sit back and wait for someone else to make the first 
move. Both S&S companies and E&P companies alike must 
reimagine how they’re doing business—whether that means 
taking positive steps to exploit smart technology, find new 
talent, or continue to refine their efficiencies and improve 
their balance sheets. If the industry stands a chance of adapt-
ing to this new normal, everyone will need to look at their 
respective markets, consider unconventional opportunities 
for diversification and innovate. 

Suggestions on how the industry can continue to thrive 
going forward are explored in Beyond survival: Shifting the 
mindset to thrive in a new O&G landscape. To delve into these 
topics in more detail, request a copy of this new report today 
by emailing GT_OilGas@ca.gt.com. 

1  Grant Thornton, Service & Supply 2017 Outlook Report
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Power your upstream decision-making with 
customer-driven data, integrated software 
and services from geoLOGIC.

knowledge 
IS POWER.
Francis Bacon
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Upstream knowledge solutions

At geoLOGIC, we help turn raw data into actionable knowledge. That’s a 
powerful tool to leverage all your decision making, whether it’s at head 
office or out in the field. From comprehensive oil and gas data to mapping 
and analysis, we’ve got you covered. Get all the knowledge you need, all in 
one place with geoLOGIC.
 
For more on our full suite of decision support tools, visit geoLOGIC.com



frontlines

The jwnenergy.com story looks at how 
drilling contractors have rapidly improved 
efficiency but haven’t seen a commensurate 
increase in day rates. 

The average rate of penetration in the 
Western Canadian Sedimentary Basin has 
climbed to 269 metres/day in 2017, representing 
a 19 per cent increase from the prior year and a 
leap of 37 per cent from 2014, according to GMP 
FirstEnergy.

“If 2014 were to be repeated from an 
activity standpoint, only 267 rigs would be 
required at the current efficiency and average 
well depth, whereas in 2014, there were 359 
rigs required,” says the energy investment bank 
in a research note.

In certain plays, drillers have made step-
change efficiency improvements. Metres drilled 
per day in the Duvernay, for example, have more 
than doubled to 308 metres/day in 2017 versus 
153 metres/day in 2014.

“In most cases, we would expect a 
commensurate increase in revenue per operating 
day as drillers are reducing drilling times and 
should, therefore, earn more to compensate for 
improved performance. This has not been the 
case,” GMP FirstEnergy says.

The average day rate in western Canada has 
actually declined by 25 per cent from $26,698 in 
2014 to an estimated $19,555 in 2017, according 
to analysts.

On the surface, better drilling efficiencies and 
lower day rates might seem like a good thing for 
western Canada’s oil and gas producers because 

cutting costs is essential to keeping stride with 
global competition. But drilling efficiencies aren’t 
a geographic competitive advantage because 
drillers can take those advantages everywhere.

“Operationally, drillers have done an 
outstanding job creating efficiencies for their 
customers, but they have been unable to 
translate this into higher rates of return for their 
shareholders,” GMP FirstEnergy says.

The Daily Oil Bulletin story looks at the cost 
to equipment from pushing the boundaries of 
productivity. 

“From bottomhole assemblies on through to 
the pumping equipment at surface, everything 
is getting run harder and faster, and there’s a 
cost to that,” says Mark Salkeld, president and 
chief executive officer of the Petroleum Services 
Association of Canada.

“It’s pushing everything to the limit and 
gambling to see what you can get away with. 
A lot of times service companies will agree 
because if they say no to the customer, they’ll 
get skidded. The company man will say, ‘Wrap 
up your equipment and leave if you’re not 
going to do it. I’ll find someone else who will.’ 
So there’s a lot of pressure on service com-
panies,” he says.

None of this, of course, is sustainable. But this 
race to the bottom will likely continue until there 
is no one left. 

Service companies 
paying the price 
to keep industry 

competitive

DARRELL STONEHOUSE | EDITOR
DSTONEHOUSE@JWNENERGY.COM 

Two pieces of great journalism, one on jwnenergy.com and the other 
on the DailyiOil Bulletin, give in-depth insight into the burden being 
placed on western Canadian service companies to allow the industry 

to survive in today’s low commodity price environment. 
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Sign up for weekly oilsands and energy tech innovation e-news
In addition to jwnenergy.com’s free daily oil and gas e-news, you can now register for weekly emails rounding up the latest 
news, data and analysis focused on heavy oil and oilsands and energy tech innovation. Find out more at jwnenergy.com. 

Celebrate Alberta’s best exporters
The Alberta Export Awards are the 
province’s most prestigious awards, paying 
tribute to the success and innovative 
approaches of Alberta export companies. 
Extending across industries both rural and 
urban, the awards are a celebration of the 
contribution exporters have made to both 
the provincial and national economies.

Join us as we celebrate the best in export 
excellence!
This year’s awards will be on November 
23 at the Hyatt Regency in Calgary. To 
register for the event, please contact 
JWN at regsupport@jwnwnergy.com or 
1-866-671-2778.

Call for nominations
Oilweek is looking for 
nominations for its 2017 supplier 
and producer of the year.

If you know a company that 
stands out, email dstonehouse@
jwnenergy.com with a brief ex-
planation why you believe it 
deserves the award. Nominations 
will be judged on operational, 
financial and socioeconomic 
performance.

For the best oilsands news, insight 
and analysis, read the new DOB 

Oilsands Review
This month, the Daily Oil Bulletin launches 
the DOB Oilsands Review—the definitive 
source for information and business 
intelligence on the oilsands industry. 
Written and curated by oilsands specialist 
Deborah Jaremko, this package of news, 
data and analysis enables decision makers 
to navigate the complexities of the oilsands 
industry on a strategic level. For more in-
formation or sponsorship opportunities, 
email djaremko@jwnenergy.com or phone 
403-209-3587.

Getting project delivery right
In June, JWN, AECON, AMEC Foster 
Wheeler and Waiward Steel hosted an 
inspired conversation on improving project 
delivery methods in the industrial construc-
tion market. To see the summary report of 
that event, visit: www2.jwnenergy.com/
CollaborativeContracting.

CONNECTED
THIS MONTH AT JWNENERGY.COM
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S P O N S O R E D CO N T E N TS P O N S O R E D CO N T E N T

in that focus will be key. To move 
the conversation forward, ATB 
will present an Energy Disruptors 
Con ference in May 2018. The confer-
ence will focus on bringing together 
leaders and stakeholders to col-
laborate and harness the collective 
expertise of not just large organiza-
tions, but small start-ups, mid-sized 
players and tech innovators to 
accelerate industry solutions. It’s 
designed to galvanize and empower 
energy innovation, showcase local 
technology and grow the global 
network of energy innovators. 

SKILLSET LIKE NO OTHER
One sobering outcome of the down-
turn in oil and gas activity since 
2014 is that many brilliant, young, 
educated people have been laid off 
in the oil and gas industry and many 
oilfield service companies have 

had to seek new markets or see 
themselves perish. In proof of their 
resiliency, many of these people and 
companies are now making things 
happen. Alberta is building a reputa-
tion as an incubator for new ideas 
around energy and the environment. 
As necessity is the mother of all 
innovation, “These folks are start-
ing companies. There are now new 
business accelerator programs—ATB 
is involved with some of them. All 
of this builds on Alberta’s culture 
of innovation and entrepreneurs,” 
Horsman says, adding, “We have 
one of the youngest and best-
educated populations in Canada, 
with the highest per-capita earning. 
Enterprising people have come from 
abroad to work here, prosper and do 
interesting things. Frankly, I would 
take Alberta’s demographics over 
anywhere else in the world.”

Just as important in a capital-
intensive industry, Calgary has the 
financing acumen and legal support 
to move innovation and new business 
ventures forward. 

“I’ve had global private equity firms 
come in and say, ‘We love deploying 
new technology in Calgary versus 
Houston, London or Dallas.’ That’s 
because if you have an innovation 
or new technology, it can be rapidly 
adopted within our downtown of 12 
to 15 square blocks. Our engineers, 
geologists and executives talk. If the 
technology works, this is an indus-
try extremely receptive to taking on 
new things,” Horsman says. “Energy 
disruption is really just a continuum of 
activity for us. Whatever the source of 
energy is, whether it’s through trad-
itional oil and gas, solar or distributed 
power sources, now is a time of great 
opportunity for Alberta.” 

In today’s constantly evolving 
economic and technological land-
scapes, Alberta is in the unique 
position of being able to truly 

transform the energy industry on a 
global scale. “By embracing innovation 
and leveraging the incredible talent, 
resources and entrepreneurial spirit 
of our industry, there is opportunity to 
stand out in the marketplace as a lead-
ing global energy centre,” says 
Jon Horsman, Executive Managing 
Director and Co-Head of ATB’s 
Corporate Financial Services. 

The differentiator? Develop energy 
in its broadest sense. 

“There are significant new oppor-
tunities unfolding in how we produce, 
consume and move energy. As 
Albertans, it’s important for us to be 
a part of that shift,” adds Horsman. 

As we look at how to wisely meet 
the increasing demand of a growing, 
energy-hungry global population, 
Horsman believes Alberta has the 
core competencies to not only meet 
this growing demand, but also lead 
the way by introducing impactful and 
innovative solutions to the energy 
industry. Alberta is already making 
meaningful strides forward in produc-
ing oil and gas at a lower cost struc-
ture. Our ability to produce energy 

from a broader portfolio of resources 
while reducing our environmental 
footprint will make all the difference 
in whether we will become a global 
energy centre and avoid the spectre 
of being “the next Detroit”. Horsman 
is putting his money on Alberta.

In line with the federal government’s 
announcement of the “supercluster” 
initiative, Horsman believes Alberta’s 
energy industry is well-positioned 
given our deregulated electricity mar-
ket, our deep knowledge of cyclical 
markets, our technical strength, and 
our forward-thinking entrepreneurs to 
drive the right initiatives and embrace 
the opportunity the world is present-
ing. A clear example is how CRIN 
(Clean Resources Innovation Network) 
has mobilized to encourage collabora-
tion and innovation in energy, taking 
important steps towards embracing 
our strengths and actively pursuing 
our future.

UNSUNG STORY
Don’t misunderstand Horsman. He 
loves the oil and gas business. He just 
doesn’t believe that as new sources of 
energy are being developed and the 
dominant market share of oil and gas 
supremacy abates, Alberta’s fortunes 
also have to decline. 

After all, it was a concerted effort 
of innovation and technology on the 
part of government, industry and 
academia that created Alberta’s 
oilsands. It was also the talent and 
insight of Alberta-based Packers Plus 
that launched the shale revolution. 
Continual innovation has brought sig-
nificant reductions in the industry’s 
use of fresh water for steam genera-
tion, and now fracking has tremen-
dously improved production efficien-
cies. Continuous Albertan innovation 
has proven to be critical and much 
needed within the industry given 
the challenges it faces. By improving 
efficiencies and processes, we can 
lower costs while reducing environ-
mental impact, allowing Alberta to 
meet the world’s energy needs in a 
truly sustainable way.  

“There’s an unsung story here in 
Alberta. When you think of oilsands 
and the shale revolution and realize 
we did that, you begin to understand 
how Alberta’s entrepreneurs can 
change the world.” Horsman says 
many of Alberta’s innovations are on 
par with those of Silicon Valley. This 
same ingenuity and drive, if properly 
focused, will allow the energy indus-
try to continue taking advantage of 
market driven opportunities. Dialling 

THE RIGHT STUFF
Alberta has the ingredients to 
become a global energy centre

“ Whatever the 
source of energy 
is, whether it’s 
through traditional 
oil and gas, solar 
or distributed 
power sources, 
now is a time of 
great opportunity 
for Alberta.”
— Jon Horsman, executive managing 
director, ATB Corporate Financial Services
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will present an Energy Disruptors 
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energy is, whether it’s through trad-
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of our industry, there is opportunity to 
stand out in the marketplace as a lead-
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Corporate Financial Services. 
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in its broadest sense. 

“There are significant new oppor-
tunities unfolding in how we produce, 
consume and move energy. As 
Albertans, it’s important for us to be 
a part of that shift,” adds Horsman. 

As we look at how to wisely meet 
the increasing demand of a growing, 
energy-hungry global population, 
Horsman believes Alberta has the 
core competencies to not only meet 
this growing demand, but also lead 
the way by introducing impactful and 
innovative solutions to the energy 
industry. Alberta is already making 
meaningful strides forward in produc-
ing oil and gas at a lower cost struc-
ture. Our ability to produce energy 

from a broader portfolio of resources 
while reducing our environmental 
footprint will make all the difference 
in whether we will become a global 
energy centre and avoid the spectre 
of being “the next Detroit”. Horsman 
is putting his money on Alberta.

In line with the federal government’s 
announcement of the “supercluster” 
initiative, Horsman believes Alberta’s 
energy industry is well-positioned 
given our deregulated electricity mar-
ket, our deep knowledge of cyclical 
markets, our technical strength, and 
our forward-thinking entrepreneurs to 
drive the right initiatives and embrace 
the opportunity the world is present-
ing. A clear example is how CRIN 
(Clean Resources Innovation Network) 
has mobilized to encourage collabora-
tion and innovation in energy, taking 
important steps towards embracing 
our strengths and actively pursuing 
our future.

UNSUNG STORY
Don’t misunderstand Horsman. He 
loves the oil and gas business. He just 
doesn’t believe that as new sources of 
energy are being developed and the 
dominant market share of oil and gas 
supremacy abates, Alberta’s fortunes 
also have to decline. 

After all, it was a concerted effort 
of innovation and technology on the 
part of government, industry and 
academia that created Alberta’s 
oilsands. It was also the talent and 
insight of Alberta-based Packers Plus 
that launched the shale revolution. 
Continual innovation has brought sig-
nificant reductions in the industry’s 
use of fresh water for steam genera-
tion, and now fracking has tremen-
dously improved production efficien-
cies. Continuous Albertan innovation 
has proven to be critical and much 
needed within the industry given 
the challenges it faces. By improving 
efficiencies and processes, we can 
lower costs while reducing environ-
mental impact, allowing Alberta to 
meet the world’s energy needs in a 
truly sustainable way.  

“There’s an unsung story here in 
Alberta. When you think of oilsands 
and the shale revolution and realize 
we did that, you begin to understand 
how Alberta’s entrepreneurs can 
change the world.” Horsman says 
many of Alberta’s innovations are on 
par with those of Silicon Valley. This 
same ingenuity and drive, if properly 
focused, will allow the energy indus-
try to continue taking advantage of 
market driven opportunities. Dialling 

THE RIGHT STUFF
Alberta has the ingredients to 
become a global energy centre

“ Whatever the 
source of energy 
is, whether it’s 
through traditional 
oil and gas, solar 
or distributed 
power sources, 
now is a time of 
great opportunity 
for Alberta.”
— Jon Horsman, executive managing 
director, ATB Corporate Financial Services
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Sobering lessons
learned in Ontario

A fter eight years, Ontario’s green energy 
policies aren’t quite playing out like 
they were supposed to. A new report 
from the C.D. Howe Institute, Ontario’s 

Green Energy Experience: Sobering Lessons for 
Sustainable Climate Change Policies, evaluated 
the success of the Green Energy and Green 
Economy Act based on its environmental 
outcomes, its effect on energy prices and its 
impact on employment in the province.

“These policies have had a dramatic impact 
on electricity costs in the province, but they 
have generated very limited environmental 
benefits and have had a negligible to negative 
effect on economic growth and employments,” 
says Michael Trebilcock, the report’s author and 
a law and economics expert.

Rising costs are one problem. The 
on-peak price nearly doubled from 9.3 cents/
kilowatt-hour in November 2009 to 18 cents/
kilowatt-hour in November 2016.

The inherent limitations and disproportionate 
focus on electricity are another problem. The 
electricity sector’s share of greenhouse gas 
emissions in Ontario in 2012 was only about nine 
per cent of total emissions, while transportation 
accounted for 34 per cent.

A skewed accounting of jobs gained—and 
lost—is yet another problem. Trebilcock says that 
while the Ontario government claims its green 
energy policies have created more than 30,000 
jobs, this number does not distinguish between 
temporary and permanent jobs or between low-
paid service and higher-paid skilled jobs. Most 

importantly, he says, it does not consider the 
jobs lost thanks to higher electricity prices.

The report suggests Canada should impose 
a revenue-neutral national carbon tax that 
promotes economy-wide cost-effective emis-
sion reductions and returns revenues back 
to the province from which they originated. 
This should be supplemented by limited, 
well-targeted subsidies for research and 
development.

“It is crucial that Canada’s private sector 
not bear a large overall fiscal burden,” says 
Trebilcock. “Moreover, in addition to domestic 
policies, the ability of Canadian firms to 
compete in global markets will also play an im-
portant role in developing a Canadian clean 
technology sector.” 
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SOURCE: SCIENCE ADVANCES

Since the early 1950s, when large-scale production of synthetic 
materials first began, humans have created 8.3 billion tonnes of 
plastics, most of which has since been discarded.

A study published in the journal Science Advances was the first 
of its kind: a global analysis of the production, use and fate of all 
plastics ever made. The researchers found that by 2015, humans 
had generated 8.3 billion tonnes of plastics and already thrown 
out 6.3 billion tonnes of it. Of the waste total, only nine per cent 
was recycled, 12 per cent was incinerated and a whopping 79 per 
cent was left to accumulate in landfills or the natural environment.

If this trend continues, approximately 12 billion tonnes—
approximately 35,000 times the weight of the Empire State 
Building—of plastic waste will find its way into landfills or the nat-
ural environment by 2050.

“Most plastics don’t biodegrade in any meaningful sense, so 
the plastic waste humans have generated could be with us for 
hundreds or even thousands of years,” says Jenna Jambeck, a study 
co-author and associate professor of engineering at the University 
of Georgia. “Our estimates underscore the need to think critically 
about the materials we use and our waste-management practices.”

The pace of plastic production has outgrown most other 
human-made materials, increasing from two million tonnes in 
1950 by approximately 20,000 per cent to more than 400 million 
tonnes in 2015. 

Materials growing at a faster rate are used extensively in 
the construction sector, such as steel and cement. While those 
materials are meant to last, plastics’ largest market is in packaging, 
most of which is used once and discarded.

“Roughly half of all the steel we make goes into construc-
tion, so it will have decades of use—plastic is the opposite,” says 
Roland Geyer, lead co-author of the report and assistant professor 
of environmental science at the University of California, Santa 
Barbara. “Half of all plastics become waste after four or fewer 
years of use.”

And the pace of plastic production shows no sign of slowing. 
Of the total amount of plastic produced in 1950-2015, roughly half 
of that was just in the last 13 years.

“What we are trying to do is to create the foundation for 
sustainable materials management,” says Geyer. “Put simply, you 
can’t manage what you don’t measure, and so we think policy 
discussions will be more informed and fact-based now that we 
have these numbers.”

“There are people alive today who remember a world without 
plastics,” says Jambeck. “But [plastics] have become so ubiquitous 
that you can’t go anywhere without finding plastic waste in our en-
vironment, including our oceans.”  

Plastics 
building up
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SOURCE: CARBON MAJORS DATASET

Just 10 public and government-
owned oil and gas companies 
are responsible for 26 per cent 
of all fossil fuel emissions and 45 
per cent of oil and gas emissions 
since 1988, says Richard Heede, 
an environmental scientist and 
head of the Climate Accountability 
Institute (CAI) in Colorado.

Heede has been compiling 
research on CO2 emissions from 
the fossil fuel sector back to 1882, 
and to do so, he doesn’t even need 
to file any kind of request to gain 
access to decades of information. 
Despite environmental groups 
frequently suggesting emissions 
information is kept secret or 
covered up, Heede says CO2 pro-
duction data is actually readily 
available.

“I’m accessing self-reported 
production data from oil and gas 
and coal producers,” Heede says. 
“I access the basic data sets then 

deduct non-energy uses, such as 
for asphalt and lubricants.”

In 2011, Heede’s organization 
started working with the London-
based Carbon Disclosures Project 
(CDP) to produce the annual 
Carbon Majors Dataset. The report 
covers global oil, natural gas and 
coal production activity of the 100 
largest fossil fuel producers from 
1988.

“The 2017 update highlights 
the industry’s role in reducing 
the carbon-intensity of the global 
energy system and the urgency of 
accelerating industry commitment 
to align with the two-degree-
Celsius pathway…of the Paris 
accord,” the CAI says in a press 
release accompanying the report.

Like the ones before it, the 2017 
report shows the world’s largest 
publicly listed or state-owned 
companies produced most global 
fossil fuel emissions. Notably, 100 

companies are now responsible 
for 85 per cent of fossil fuel CO2 
and methane emissions and 71 per 
cent of industrial fossil fuel CO2, 
methane, nitrous oxide and other 
gas emissions.

The coal sector’s contributions 
to CO2 emissions were also 
highlighted: 29 investor- or state-
owned coal-producing companies 
were responsible for one-eighth of 
all fossil fuel emissions since 1988.

Fossil fuel emissions in 1988-
2015 totalled 749 billion tonnes. Half 
of all industrial emissions of CO2 
since the dawn of the fossil fuel era 
have been emitted since 1988.

The most important 
conclusions from his work, 
Heede says, is that global 
emissions from oil and gas pro-
duction and energy use are still 
increasing, and the world is 
shifting to a lower-carbon future 
much too slowly.

Heede adds that his research 
is unchallenged because “the 
methodology is clear and 
transparent.” The CAI has even 
gone so far as to invite oil and gas 
companies to actively participate 
in the preparation of the report, 
and several companies took him 
up on the offer, including BP, Shell 
and Statoil.

Though he believes a 
no-fossil-fuel future is not 
actually possible, Heede is 
optimistic the shift to renewables 
could reduce the use of fossil 
fuels by up to 80 per cent. On 
the other hand, he acknowledges 
other technologies, such as 
carbon capture, could slow that 
shift even further and be a lifeline 
of sorts for fossil fuels. He also 
believes natural gas, the lowest 
CO2-emitting fossil fuel, will 
continue to play an important 
role in the energy system. 
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Simon Dyer knows it can be crazy to read 
comments on the Internet, but in August, he did 
it anyway. 

The regional director for Alberta with the 
Pembina Institute was interested in the response 
to an op-ed in the Calgary Herald about the 
environmental think tank’s incoming executive 
director, Glen Murray. The Ontario environ-
ment minister had just dropped the surprise 
announcement that he would leave politics to 
lead Pembina, taking office in September.

“Fifty percent of the comments there talk 
about how Pembina is a shill for industry, too 
close to industry, or too soft on the oil and gas 
industry,” Dyer says. 

Pembina is not new to criticism; it can come 
from industry as well, around such issues as its 
vocal opposition to the Pacific NorthWest LNG 
project and its work over the years highlighting 

the environmental impacts of oilsands develop-
ment and new export pipelines.  

“I think that’s the nature of our work,” Dyer 
says. “Pembina is interested in solutions, and 
solutions involve grey areas. They involve 
compromise. They involve recognizing that 
we’re not going to get where we need to get to 
in one step. But I think we’re thick-skinned, and 
we welcome being challenged in the same way 
that we challenge others.”

Pembina was founded in Alberta 30 years 
ago as the Pembina Institute for Appropriate 
Development, and Dyer says that remains the 
organization’s mandate despite the removal of 
the back half of its original name. 

In the last two years, Pembina has both 
supported and criticized aspects of oil and 
gas development in Canada. It’s most notable 
stand may have be when executive director 

Ed Whittingham stood onstage with Alberta 
Premier Rachel Notley and executives from major 
oilsands producers in November 2015, endorsing 
the province’s Climate Leadership Plan.

There were those within industry who 
criticized the executives for supporting a 
plan that would cap oilsands emissions at 
100 megatonnes and increase carbon pricing 
from $15/tonne in 2016 to $30/tonne in 2018. 
Pembina was criticized on the other side for 
working with industry. 

While Dyer says Pembina was pleased to 
get behind the climate strategy, which it says 
positions Alberta as a world leader, the Pacific 
NorthWest LNG project was on the other end 
of the spectrum—before it was scrapped by 
Petronas this summer.

“We’re at a point now where when we’re 
making decisions on projects that are going 
to be lasting 40 or 50 years, it is important for 
the decision makers to demonstrate how any 
decision is consistent with Canada’s obligations 
around climate change. In the case of Pacific 
NorthWest LNG, that hasn’t been made,” he says. 

“It’s not a matter of picking on any in-
dustry or project, but recognizing we made a 

Pembina Institute plans to continue 
“tough but fair” mandate with former 
Ontario environment minister at the helm
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commitment to reduce emissions; there will 
still be projects that increase emissions, but 
we need to demonstrate that this is part of a 
coherent plan that gets us to where we need 
to get to. In the absence of that plan, we’re 
obviously going to keep pointing out that this is 
taking us backwards.”

And it goes beyond climate impacts: 
Pembina also continues to raise concerns 
about issues including liabilities associated 
with oilsands tailings reclamation and caribou 
habitat protection. 

“Industry and government is making 
good progress on climate policy. We would 
love to work with industry to legitimately 
address some of these other cumulative 
effects issues, but we don’t have time for 
arguing about whether these are issues or 
not,” Dyer says. 

“Obviously oil and gas is going to remain 
a big part of the energy mix for a long time to 
come and needs to occur responsibly. We are 
still trying to fill this place in terms of being 
tough but fair and working with companies 
and advancing policies that ensure we have 
responsible development.” 

— Simon Dyer, regional director for 
Alberta, Pembina Institute

 OBVIOUSLY 
OIL AND GAS IS 
GOING TO REMAIN 
A BIG PART OF 
THE ENERGY MIX 
FOR A LONG TIME 
TO COME AND 
NEEDS TO OCCUR 
RESPONSIBLY. 
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Edmonton Exchanger features a wide range of products 
and services for applications in industries that include 
oil and gas, petrochemical and power generation.  
 
We specialize in the fabrication of large-scale pressure 
vessel components and feature steel forming capacities 
that are some of the largest of their kind. Our field 
services include on-site plant maintenance for the 
petrochemical industry, refineries and fertilizer plants.  

www.edmontonexchanger.com
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for manufacturing and 
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Canada must act sooner than later if it wants to capitalize on India’s 
growing energy demands before that economic potential is lost to other 
producers, suggests industry advocate Tim McMillan.

“The urgency is now—we haven’t missed the opportunity, but the 
opportunity continues to move on,” says the Canadian Association of 
Petroleum Producers’ president and chief executive officer. “If we aren’t 
moving with it, we will be missing it.”

India and Canada have much in common: they share many 
democratic, pluralistic values and similar Westminster-style 
parliamentary systems of governance. Further, these Commonwealth 
nations have complementary trade interests, with one of the world’s 
largest energy consumers potentially benefiting from one of the world’s 
largest energy producers.

“As a stable, reliable source of proven energy reserves with 
advanced energy technologies and an interest in ensuring environment-
ally responsible development of its natural resources, Canada has many 
positive attributes that draw foreign investors,” says Catherine Leroux, 
communications officer at Natural Resources Canada.

“India commonly recognizes Canada as a significant supplier of not 
only oil, but of natural gas, electricity and renewable energy, nuclear 
energy and other clean energy technologies to support their transition 
to cleaner energy sources. Furthermore, Canada offers a stable and 
predictable regulatory regime to foreign investors, the lowest corporate 
tax costs in the G7, a highly skilled workforce and strong intellectual 
property protections,” she says.

Why should Canada target its crude resources at India? To answer 
that question, McMillan employs a hockey analogy: “Look where the 
puck is going to be; not at where the puck is.”

It is crucial to consider the market potential for western Canadian 
crude on the subcontinent, he says, because the likely benefits for the 
energy sector are massive. McMillan notes the International Energy 
Agency sees India, along with China, as driving global oil demand 
growth out to 2040.

“Ninety per cent of that growth will be in those two countries. It’s 
going to equate to about 10 million bbls/d of increased demand,” he says. 

Indian demand growth will increase 46 per cent in the next 23 years, 
he adds. “It’s substantial.”

Unfortunately, according to McMillan, Canada does not have the 
infrastructure necessary to link these countries in an ideal trading 
partnership. He says the mindset of government, industry and 
Canadians must change to recognize and work toward diversified 
market opportunities in India for Canada’s energy products.

“We need to execute on these major projects in a way that allows 
Canada to compete with other markets because today other countries 
are able to move projects forward in a more expedient and cost-
effective fashion, and that has been a challenge for us,” McMillan says. 

Canadian industry 
should take a shot 
at meeting India’s 

energy demand
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SOURCE: CANADIAN ENERGY RESEARCH INSTITUTE

When Canada does well, so 
too does our neighbour. Our 
country’s economy isn’t the only 
one to benefit from Canada’s 
oil and gas sector; it also 
contributes to economic growth 
and employment in the U.S., 
according to an August study by 
the Canadian Energy Research 
Institute (CERI). 

 “There’s a strong economic 
relationship between Canada 
and the United States, and the 
work that’s done in Canada has 
a positive economic impact on a 
state, and it’s not just related to 
our selling the commodities to the 
U.S.,” says Allan Fogwill, CERI’s 
president and chief executive 
officer. “It’s also related to the 
investment and development of 
our resources.”

With the North American 
Free Trade Agreement 
renegotiations now in full swing, 
the study is a timely reminder of 
what Canada means to the U.S. 
“We thought that would be im-
portant just to give people a 
better understanding of just how 
the various aspects of Canadian 
oil and gas activity, including 
the production and investment 
areas, have an impact on one 
of our major trading partners,” 
Fogwill says.

Canadian oil and gas firms 
also purchase goods and services 
from U.S. companies, which 
has a “positive and significant” 
economic impact, according to 
the study. Prior to the 2014 price 
collapse, the Canadian oil and gas 
production sector imported $6.5 
billion in goods and services from 
the U.S.

CERI also looked at the U.S. 
economic benefits on a state-
by-state basis. “The costs and 
benefits are not shared equally, 
whether in the Canadian provinces 
or in the U.S. states,” says Fogwill. 
“I think this just adds information 

The study, Economic impacts 
of Canadian oil and gas supply 
in Canada and the U.S. (2017-
2027), forecasts that in Canada, 
the capital investment of $380 
billion and operational revenues 
of $1.8 trillion from all oil and 
gas projects over the 11-year 
period will generate $2.7 trillion 
in Canadian GDP and 6.57 mil-
lion person-years of employment. 
In the U.S., that same investment 
and revenues are expected to 
generate US$45.6 billion in U.S. 
gross state product (GSP) and 
406,000 jobs. Those aren’t 
numbers to laugh at.

to the discussions to allow for a 
more informed debate.”

The top ten states that will 
benefit most from Canadian 
oilsands development are Texas, 
California, Illinois, Oklahoma, 
Ohio, Pennsylvania, Colorado, 
Wisconsin, Florida and Michigan. 
The impact on Texas’ GSP alone is 
estimated to total nearly US$5 bil - 
lion over the 11-year forecast, 
approximately 30.5 per cent of the 
total GSP impact. Employment in 
the Lone Star State is expected to 
double to just under 5,000 jobs in 
2027 from 2,000 in 2017.

Having all the information 
is vital to ensuring Canada isn’t 
overlooked in the agreement 
renegotiations. “I think it’s im-
portant for us to identify those 
facts and do what we can to 
bring them to people’s attention,” 
says Fogwill. “That doesn’t neces-
sarily mean that should change 
their mind or suggest a change 
in policy, but it’s important to 
have a complete understanding 
of the issues before decisions are 
made about how policies are put 
in place.” 

Canada’s 
success 
good for 
the U.S.

Total U.S. economic 
impacts of conventional oil, 
oilsands and natural gas 
development (2017-2027)
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Texas will be the biggest benefactor 
from Canadian oil and gas development 

over the next decade.
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 2018 Economic Outlook

There is no doubt, the past few years have been challenging 
in Calgary. While commercial vacancy and unemployment 
remain high, there’s evidence Calgary has adapted, 
optimism has returned and the economy is showing signs 
of growth. So what does this all mean for your business?

Please join us at the 2018 Economic Outlook.

Learn more at: 
www.calgaryeconomicdevelopment.com/outlook18

Sponsored by:

Monday, October 30, 2017
10:15 a.m. – 1:30 p.m.
Calgary TELUS Convention Centre  |  Hall C,D,E
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the broadest range of reservoir conditions. 

RGL’S proLAB™ SAND CONTROL LABORATORY 
Introducing an elite Technical Team dedicated to developing 
successful completions programs by focusing on near well-bore 
conditions and sand control strategies for optimized production. 

Sand Control is complex. Success lies in the right solution.  
 
Visit us at the SPE Thermal Well Integrity and Design Symposium in Banff, AB  
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Mark Salkeld, the president and chief 
executive officer of the Petroleum Services 
Association of Canada (PSAC), gave his 
view of where the industry is at heading into 
the fall at the recent PSAC Drilling Activity 
Forecast update in Calgary. PSAC increased 
its forecast number of wells to be rig released 
across Canada for 2017 to 7,200 from the 
previous estimate of 6,680.

“One of the events that played out that 
was not well understood at the time of 
the original forecast [last November] was 
the relatively quick impact of the transfer 
of investment out of the oilsands into the 
conventional sector and, more specifically, 
towards liquid-rich natural gas and light, 
tight oil, which ultimately provide a faster 
return on investment dollars than the longer-
term investment oilsands projects. This 
investment shift played an important role 
in taking a rig count from what we thought 
would be closer to 200 active rigs to well 
over 300 in Q1 2017.”

“The cost reductions from the services 
sector demanded by their customers 
are also still playing a significant role 
in helping with activity levels, enabling 
E&P companies to drill more wells at 
less cost.”

“The downside to this is that slim services 
sector margins mean less funds available 
for new [research and development] and 
innovation. Only those players with deep 
pockets can continue to develop leading-
edge technologies and process solutions. 
The very unsophisticated and borderline 
archaic supply chain and collaboration 
relationships in Canada do not support a 
model for continuous improvement.”

“Canada continues to struggle with 
its place in the world of energy supply 
given our lack of access to tidewater 
and public support for infrastructure 
suggesting the lofty levels of activity 
seen in 2014 are likely a thing of the past. 
The decision by Petronas to abandon the 
Pacific NorthWest LNG project in B.C. is 
yet another sign that investors see better 
opportunities for their capital elsewhere. 
What a shame, given our abundant nat-
ural resources, our robust regulations 
and responsible development that could 
help the rest of the world lower their 
[greenhouse gas] emissions.”
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www.spe.org/go/17aca5

Early Bird Deadline: 
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The Duvernay Liquids 
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Do We Optimize It?
18 Oct 2017 | Calgary, Alberta

Unlocking the Montney,  
Success Through Change

Register Now!
www.spe.org/go/17aca6

Early Bird Deadline: 
24 October 2017 Credit:  Seven Generations

7 - 8 Nov 2017 | Calgary, Alberta

About SPE 
The Society of Petroleum Engineers (SPE) is a not-for-profit 
professional association whose more than 164,000 members 
in 143 countries are engaged in oil and gas exploration and 
production. SPE is a key resource for technical knowledge 
providing publications, events, training courses, and online 
resources at www.spe.org.
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Putting a  
lid on it
Simple well rod suspension tools 
solve complex problems while 
protecting the environment

BY MAURICE SMITH

The technologies that set off the shale 
gas and tight oil revolution, reviving the 
onshore industry across North America, 
still have some kinks that can be costly to 
straighten out.

For example, the massive hydraulic frac-
turing completions required to liberate the oil 
and gas from the shale and extremely tight 
rock can pose unintended—and potentially 
dangerous—consequences to adjacent wells.

In 2012, the blowout of a well near 
Innisfail, Alta., was caused by fracking in a 
nearby well, when frac fluid pumped under 
high pressure came into communication with 
the producing well—both targeting the same 
formation some 1,800 metres underground—
and blew its top. Almost 500 barrels of oil 
and water blasted from the wellhead, impact-
ing 4.5 hectares of surrounding area.

Where sour gas might be present, a 
blowout presents the additional danger of 
exposure to toxic hydrogen sulphide (H2S). 
Thus, in many jurisdictions, offset wells are 
required to be shut in, typically with their 
hardware removed, while fracking takes place 
nearby—a potentially costly procedure.

It’s a problem for which a Calgary-based 
start-up has a solution. Well Suspension Tools 
(WST) produces two deceptively simple tools 
that enable the temporary shutting-in of 
wells without the need to remove downhole 
pumps, sucker rod assemblies and associated 
hardware by allowing them to remain sus-
pended within the well.

“In the past there hasn’t been an easy 
way to shut in the well properly. To do a frac 
safely, companies would have to pull all the 
rods and lay them down at surface. For each 

of the affected offset wells, it takes about a 
day to pull out the rod assembly and a day 
to re-install them—per well. The associated 
costs and the lost production due to down-
time can really affect the economics of an 
area,” says Leslie Kohnen, WST’s president.

“If you use our tools, you can leave the 
rods in the hole, and if you want to leave 
them for more than a few days, you can 
inhibit the well so that there is no corrosion, 
and you could leave them for 20 years if you 
wanted to.

“As a case in point in North Dakota, a 
major operator using the WST tools success-
fully shut in 14 wells in a day and a half. Then 

“There has to 
be a better way 
to suspend, 
re-activate and 
workover oil 
wells.” 
— Ken Gordey, senior vice-president and technical 
manager, Well Suspension Tools, on the creation of 
their suspension tools.
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after the frac, got them back on production 
even faster,” Kohnen says. “Because they had 
14 adjacent wells [to shut in], they saved over 
$500,000 on that one frac. It’s the kind of 
thing that saves a huge amount of money for 
very little cost.

“Tool installation and retrieval is being 
done in less than one hour. The operator has 
re-used the tools several times, so the eco-
nomic benefits of using them increases each 
time. The tool design also allowed the pres-
sure to be monitored during the frac, which 
has been a great asset in determining their 
frac design and effect.”

Protection of offset wells during frac 
operations represents about 60 per cent of 
WST’s business. The tools also offer effec-
tive solutions for other challenges involving 
rod pumped wells, such as for short- and 
long-term well shut-ins, well maintenance 
and well servicing.

They have most recently been used as 
a solution for emergency shut-ins, such as 
where a weather event like a tornado requires 
hasty evacuation. “We had a call from a ser-
vice rig operator in Oklahoma out of the blue. 
They wanted a tool which allowed them to 
quickly and safely shut in a well during the 
pulling or running of the rod assembly. They 
can now secure the rods and well safely and 
be off the wellsite in minutes,” says Kohnen.

Ken Gordey, senior vice-president and 
technical manager at WST, was a consultant 
specializing in finding efficiencies for oil com-
panies. He came up with the concept for the 
tools after he became one of the many casu-
alties of the 2014 oil price collapse.

With his past experience on well opera-
tions, he says he challenged himself, thinking, 
“There has to be a better way to suspend, re-
activate and workover oil wells.” Suspending 
an oil well leaving the polished rod and the 
stuffing box as a seal is not safe as it requires 
scheduled maintenance to work effectively. 
The seals dry out and start to leak, which 
can cause a huge liability and environmental 
catastrophe, he says. “Stuffing boxes were 
never designed as a valve.”

So Gordey created the C tool and the T 
tool, both internal rod hangers named for the 
shape of the devices. They allow the rods to 

be hung and a wellhead valve placed on top, 
thus implementing a simple economic oper-
ation to suspend and re-activate the well. 
WST has patents pending on the tools and 
applications procedures. 

“The cylindrical C tool slides over the 
sucker rod and is seated at the top of the 
tubing, raising the rod string and pump 
off the bottom. The polished rod/stuffing 
box is removed, and a wellhead assembly 
is installed. With the pump unseated, fluid 
and inhibitors can be pumped past the C 
tool and down the tubing assembly easily,” 
Gordey explains.

“The T tool threads onto the rod string, 
holding it in place. Bypass slots on the side 
allow for fluid to be pumped into the well and 
for pressure to be bled off. It is the first tool 
to allow operators to squeeze solvents and 
chemicals safely using a 3,000 or 5,000 psi 
wellhead valve and pumping at high pressure 
through the tool,” he says.

Two different tool designs allow for many 
different applications, from conventional rod 
wells to steam injection. The tools can be 
landed in the wellhead or installed in the tub-
ing hanger.

“If the rods are being put into or being 
pulled out of a well, and the operation needs 
to stop due to safety, mechanical or weather 
issues, simply install the tool and put on a 
wellhead valve and shut down the well,” 
Gordey says. “It can be done in less than 
three minutes.”

With sucker rods and the bottomhole 
assembly left in the well—protected within an 
inhibited environment against degradation—
well suspensions, re-activations and production 
optimization operations are faster and 
cheaper, he adds. Working on horizontal wells 
has also become more efficient. By unseat-
ing the bottomhole pump and hanging the 
rod string, fluids can be pumped and circu-
lated to the tubing tailpipe, which is situated 
in the horizontal section, of the well more 
effectively. 

Alberta Oil Tool, a major rod manufacturer 
in Edmonton, produces the tools for WST 
following API standards, ISO 9001 and certi-
fied engineered drawings. In addition, C-FER 
Technologies has tested the tools to the 

highest industry standards. The tools can be 
used in any well environment including high 
H2S and CO2. WST has also recently intro-
duced a version of the T tool adapted for 
cyclic steam stimulation for heavy oil, devel-
oped for a senior operator.

The company expects to see more op-
portunities going forward as the downturn 
has left maintenance neglected and com-
panies continue to focus on costs amid a 
modest oil price recovery.

“Due to current procedures, a lot of wells 
haven’t been worked over or been main-
tained in a fairly long time, and with these 
tools, you can go into an existing rod well 
and do your stimulation or your chemical 
work, get rid of your issues and do a lot of 
the maintenance jobs that need to be done—
for a lot less money than it would be if you 
didn’t use it,” Gordey says. 

The WTS toolkit
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From steam 
age to carbon
High-efficiency CO2 plume 
geothermal targets abandoned 
wells for power generation

BY R.P. STASTNY

Geothermal power and the oil and gas in-
dustry are distant cousins that seldom visit. 
But they really should have a family meeting 
because the latest advances in small-scale 
power generation and some new thinking 
around subsurface heat transfer could both 
benefit the petroleum industry by reducing 
its emissions footprint and provide western 
Canada an additional source of electricity.  

Power generation from geologic hotspots 
close to the earth’s surface is not new. 
California has been doing it for decades, but 
the problem is there aren’t many suitable 
locations where the economics work. 

CO2 plume geothermal (CPG) could 
change that. Swapping out water with 
supercritical CO2 in power generators and 
subsurface potentially improves the econom-
ics of geothermal and lowers the bar on the 
required temperature in reservoirs. 

“Almost every existing geothermal 
field in the world requires temperatures of 
160 degrees Celsius and up,” says Jimmy 
Randolph, inventor of the CPG tech-
nology and a researcher at the University of 
Minnesota. “Our system typically needs just 
90 degrees Celsius. We can even go a little 
lower, but that’s where we typically want to 
be to make it easy.”

Randolph is also the founder and chief 
technical officer of TerraCOH, a Minneapolis-
based company that has sublicensed CPG 
for application in the oil and gas industry. 

Led by John Griffin, the company’s president 
and chief executive officer, TerraCOH sees 
oil and gas producers benefiting from these 
power-generation advances by improving 
operational efficiencies, providing additional 
revenue and opening the door to lower-cost 
CO2 sequestration. 

Tiers of deployment
Much has changed in electric power plants 
since Thomas Edison’s era, but what turns heat 
into electrons hasn’t changed since the age of 
steam. Whether burning coal, concentrating 
sunlight or splitting atoms, most thermal power 
plants heat water into steam to drive a turbine. 

By replacing the steam with supercriti-
cal CO2, engineers have now unlocked up to 
50 per cent greater thermal efficiency. Griffin 
says that GE and other companies are already 
building these super-efficient CO2 turbines, 
which are smaller, cheaper to build and easier 
to transport. 

“Just to be clear, we don’t make the actual 
power systems,” Griffin says. “Our ideas are 
based on using other people’s power systems 
in a new application.”

Cogeneration
The simplest application in oil and gas is to 
add a CO2 generator as a form of small-scale 
cogeneration. The most elaborate applica-
tion sees the injection of CO2 pumped into a 

hydrocarbon reservoir where it absorbs and 
reacts with the heat that then drives a CO2 
generator at the surface.

A CO2 generator potentially allows most 
any oil and gas operation to use its produc-
tion fluids to produce electricity, according 
to Randolph. 

“Produced fluids bring heat to the surface 
that is then dissipated and not used for any-
thing. We can use that heat to produce an 
additional revenue stream by creating electri-
city from it,” he says.

That power can be used for on-site 
requirements or sold into the grid. Since oil 
and gas operations run around the clock, this 
power is baseload energy that doesn’t 
fluctuate—unlike solar or wind. 

Similar efficiency gains were realized in 
the oilsands well over a decade ago, when 
cogeneration was installed. The smaller size 
and efficiency of CO2 generators now makes 
it an option in the wider oil and gas industry. 

The same scenario would also work in an 
oilfield using CO2 as an oil-recovery method, 
“but ultimately, we are looking to develop 
new sites where we put CO2 below ground 
explicitly for the purpose of harnessing geo-
thermal heat,” Randolph says. 

Plume
CO2 plume cogeneration, with its lower 
downhole temperature requirements, holds 

Using CO2 provides up to  
50 per cent greater thermal 

efficiency than steam.
1.5 miles

deep

CO²storage
Cooling towers Power generator  Power grid

Low pressure High pressure

The C02 plume geothermal process

SOURCE: TERRACOH
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significant potential in western Canada 
because of the thousands of wells that have 
already been drilled. 

“Many of these wells are good candidates 
for power generation,” Randolph says. 

CO2, when injected into a reservoir with 
suitable temperatures and caprock, creates a 
large subsurface plume that absorbs the for-
mation heat that can then be harnessed for 
power generation. 

Despite the relatively low heat density of 
sedimentary basins, their large accessible 
volumes and the high mobility and thermal 
expansiveness of supercritical CO2 compared 
to water provides a strong thermo-siphon 
within the formation. 

The thermo-siphon effect eliminates the 
need for parasitic pumping power require-
ments and significantly increases the electric 
power production efficiency of the geo-
thermal system compared to water-based 
geothermal systems. 

From a carbon-emissions and carbon- 
credits perspective, the injected CO2 can 
ultimately be geologically sequestered, 
resulting in a geothermal power plant with a 
negative carbon footprint. 

Alternatively, if geologic CO2 storage is 
uneconomic, CPG systems could be oper-
ated with a limited, finite amount of CO2 
re-circulated through the system. This kind 
of power operation could run with little or no 
makeup CO2. 

“The combination of using non-water 
fluids in both the power generator and under-
ground makes a lot of areas that weren’t 
viable for geothermal economically viable 
now,” Randolph says. 

Compared to water-based geothermal 
power systems, this non-fluid variation pro-
duces two or three times as much power, 
according to Randolph.

“So even if you have to pay for the CO2, 
we think that between carbon credits as one 
source of revenue and a substantial increase in 
total electricity production efficiency, there is 
still better economics in this scenario,” he says.

Storage
Another variation of CO2 plume technology is 
energy storage. 

“These deep subsurface formations can 
serve as large earth batteries where you store 
heat and pressure and then produce that 
energy when it is needed,” Griffin says. 

TerraCOH is a second round semi-finalist 
in the NRG COSIA Carbon XPRIZE compe-
tition, a US$20-million global competition 
in search of a breakthrough technology to 

convert CO2 into high-value products. In 
June, the Clean Innovation Investor Forum 
and Carbon XPRIZE Summit heard Griffin’s 
investor pitch to build a demonstration plant 
for what he calls an earth battery solution. 

Griffin says the idea was well-received 
because the technology also has the poten-
tial to store vast quantities of CO2 in the 
earth permanently. While the earth battery 
is geared to storing energy from low-carbon, 
intermittent power sources, such as solar and 
wind, it also targets the use of existing oil and 
gas wells and reservoirs.

“So we think there is a natural synergy 
with the oil and gas service industry. Those 
are the relationships that we are now trying to 
build,” Griffin says. 

Depending on how quickly it can raise the 
capital and secure grants, TerraCOH expects 
to have a demonstration project running 
within 18 months.  

Advantages of using cO2 for geothermal energy

1. CO2 used as a working fluid in the 
subsurface and in power systems 
provides higher energy conversion 
efficiencies than legacy systems.

2. CO2 power systems are very compact, 
reducing costs substantially compared 
to legacy systems. These power systems 
can be containerized, built off site at 
low cost and moved as needed. Systems 
can reuse existing wells in hydrocarbon 
fields, decreasing costs and construc-
tion time while turning old oil and gas 
fields into renewable energy resources.

3. CO2 mobility (density divided by 
dynamic viscosity) is significantly 
greater than that of water. This 
makes for:

  Greater fluid flow and heat extraction 
from a reservoir; and

  A thermosiphon, which can eliminate 
subsurface pumping requirements, 
improving efficiency.

4. Together, these benefits mean lower 
temperature and less permeable for-
mations than are viable with water 
can be used, greatly increasing areas 

where geothermal energy can be eco-
nomically harnessed.

5. CO2 is a readily available, disposable 
commodity, which when injected 
into the subsurface reduces 
CO2 atmospheric emissions while 
preserving water resources.

6. CO2 provides a baseload or on-
demand renewable electricity source. 
Systems can also be designed to pro-
vide small or grid-scale energy storage.

Cost of power by type (¢/kWh)

Coal Natural gas Nuclear Geothermal C02 
plume 

geothermal

Wind Solar Hydroelectric

$12

$10

$8

$6

$4

$2

SOURCE: TERRACOH
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Reinventing 
the oilsands
More than any other 
company, Cenovus embodies 
technological change in key 
Alberta sector

BY PAT ROCHE

You’ve heard of driverless  
cars, but how about unmanned  
SAGD projects? 

“If we can put production 
systems on the seabed, we can 
de-man oilsands,” says Kieron 
McFadyen, Cenovus’s executive 
vice-president and president of 
upstream oil and gas. Speaking 
at Cenovus’s annual investor day 
in June, McFadyen said, “For new 
next-generation SAGD projects, 

it’s a longer-term vision to move 
towards zero manning in the field 
during production operations.”

In fact, something similarly 
futuristic is already occurring, 
although not in production 
operations.

Rather than build everything in 
the field where costs are higher and 
schedules are less reliable, Cenovus 
builds ready-to- assemble modules 
at metal fabricating shops. But who 

ensures those modules will all fit 
together when they arrive in the 
field? “A robot that we leave alone 
at night in the Nisku module yard,” 
said Harbir Chhina, Cenovus’s chief 
technology officer and executive 
vice-president.

“This robot basically goes 
around the module yard and fig-
ures out how much work got done 
on each module,” he told analysts. 
“It also takes the 3-D drawings 
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and compares it to the module. And so it will 
figure out, ‘Once we send this module to the 
field, will it fit together or won’t it?’ And so 
we’d rather do the rework at Nisku rather than 
do the rework in the field.”

Returning to McFadyen’s vision of zero 
personnel in production operations, Chhina 
said, “Is it possible to get there? I don’t know 
if we’ll get to zero. Can we get close to zero? 
That’s what we’re trying.”

$2 billion for diluent
Alberta oilsands producers have always faced 
the challenge of shipping to distant markets. 
Do you spend billions of dollars to convert 
the semi-solid bitumen into light crude that 
can flow through pipelines? Or do you spend 
a fortune on diluent—which itself costs more 
than light crude—to make the bitumen pipe-
lineable? Each has its downsides.

Upgrading bitumen to light crude oil light-
ens carbon-heavy bitumen molecules by adding 
hydrogen. But manufacturing hydrogen on such 
a massive scale is so expensive that producers, 
such as Cenovus, have concluded if you’re going 
to convert bitumen to light crude, you might as 
well go all the way and produce premium prod-
ucts, such as gasoline and jet fuel.

But letting refineries do the upgrading 
means pipelining non-upgraded bitumen to 
those distant plants, which takes a hell of a lot 
of high-priced diluent. Chhina said Cenovus 
expects to spend about $2 billion on diluent 
this year. That’s because it takes roughly one 
barrel of high-priced diluent to pipeline two 
barrels of low-priced bitumen.

Surely there’s a better way? Cenovus 
thinks so. The company has been evaluat-
ing ways to cheaply upgrade bitumen just 
enough to be pipelined with no diluent—or at 
least a lot less than is used now. 

At a 1,000-bbl/d pilot plant run by Fractal 
Systems, Cenovus has extensively tested a 
partial upgrading method called Enhanced 
JetShear with Acid Reduction Process. 

In a nutshell, Fractal’s process heats up the 
bitumen to about 400 degrees Celsius and 
3,000 pounds per square inch of pressure. It is 
then instantly depressurized, which helps break 
the heavy molecules, reducing viscosities.

Like most proposed partial upgrading pro-
cesses, Fractal’s process uses hydrogen—but 
only to remove olefins, so hydrogen con-
sumption is on a much smaller scale and at a 
much lower pressure than for full upgrading.

Cenovus estimates the process would 
reduce diluent requirements by 40–50 per 
cent and cut costs by $3–$5/bbl. It would 

reduce the total volume being transported by 
about 15 per cent since there would be less 
diluent per barrel of bitumen shipped. In a 
world where it’s increasingly hard to get new 
pipelines built, this would free up capacity on 
existing pipelines. Fractal’s process would also 
raise the value of the oil by reducing the total 
acid number to 0.5. “Most of the blends that 
we produce today are closer to one,” Chhina 
said. “This technology is scalable—anywhere 
from 5,000–10,000 bbls/d to 100,000 bbls/d.”

Chhina said the completion of engineering 
designs this year will give Cenovus a better 
idea of the next step toward commercializing 
the process. However, he noted the company is 
also working on “three or four other [upgrading 
processes] that we’ll talk about once we reach 
the stage where we feel very comfortable that 
we can commercialize these technologies.”

Burning less gas
As they plan for long-term growth, oilsands 
producers face two challenges. One is to 
cut costs to better compete with the flood 
of light crude from the U.S. shale plays. The 
other is to cut greenhouse gas emissions so 
production can continue to grow amid cli-
mate mitigation constraints.

Since oil prices fell three years ago, no 
new oilsands megaprojects have begun con-
struction (though some deferred projects 
have been restarted). In an era of oil price 
uncertainty, the bar is much higher than when 
WTI traded above US$100/bbl. What if oil 
prices fall further? Would major new oilsands 
developments be profitable? Amid such 
uncertainty, no brand-new megaprojects 
have broken ground.

A harbinger of future oilsands investment 
is evaluation drilling as companies try to deter-
mine whether their acreage holds enough 
bitumen to support decades of production. 
Only 465 permits for oilsands evaluation wells 
were issued last year, compared to 1,728 in 
2014 and 3,448 in the boom year 2008.

And then there are the looming regulatory 
constraints. With the support of several major 
oilsands operators, Alberta last fall passed 
legislation capping the sector’s greenhouse 
gas emissions at 100 megatonnes per year. 
Oilsands operations currently emit roughly 
70 megatonnes per year. When the limit 
might be reached is a matter of debate, but 
there’s no doubt it would cap oilsands growth 
unless per-barrel emissions could be lowered. 

The industry believes technology can 
help solve both the economic and climate 
challenges. The Canadian Association of 

Petroleum Producers estimates that if steam 
to oil ratios could be cut by five per cent, 
the province could add 140,000 bbls/d of 
bitumen production within the emissions cap. 

One such technology is Cenovus’s solvent-
aided process (SAP), which adds a small 
amount of a solvent such as butane or pro-
pane to the steam injected into SAGD wells. 
The light hydrocarbon solvent goes into the 
solution with the semisolid bitumen, thinning 
it so less steam is needed to get it to flow to 
production wells.

The less steam needed, the less natural gas 
burned to boil water—hence the reduction in 
greenhouse gas emissions. Burning less gas 
also improves a project’s economic perform-
ance, as does the increased bitumen recovery 
Cenovus expects to achieve with SAP.

So far, no one has built a large-scale 
greenfield oilsands project using solvents. 
Imperial Oil uses solvents with its liquid 
addition to steam for enhancing recovery 
(LASER) process at Cold Lake. But while 
LASER is used extensively there, Cold Lake 
wasn’t developed as a solvent project. Rather, 
the solvent—in this case, diluent—is added 
to mature cyclic-steam wells. Separately, 
Imperial has sought regulatory approval for 
commercial-scale use of solvent-assisted 
SAGD (SA-SAGD). Imperial, a pioneer in 
steam-assisted bitumen recovery, hopes to 
use SA-SAGD at its Aspen oilsands property, 
northeast of Fort McMurray, and in the Grand 
Rapids Formation at Cold Lake.

However, Cenovus expects its proposed 
Narrows Lake SAP project will be the indus-
try’s first commercial implementation of 

Cutting inputs—whether materials 
during construction, energy 
during operations or diluent during 
transportation—is the key to reducing 
oilsands costs.
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solvents at a greenfield project. Narrows 
Lake was deferred after oil prices crashed. 
The company hasn’t decided when to built 
Phase A, which is expected to produce up to 
65,000 bbls/d of oil. Meanwhile, Cenovus will 
begin converting an existing SAGD well pad 
at Foster Creek to SAP before year’s end.

Technological renaissance
So what else does the company have up its 
sleeve? Cenovus has always said it’s working on 
many new technologies, but it doesn’t usually 
discuss them publicly until they are suffi-
ciently advanced. What it does say is to stay 
tuned for big changes.

“We are transforming our company at what 
I believe is a pivotal time in the industry and the 
beginning of a technological renaissance,” Brian 
Ferguson, Cenovus’s president and chief execu-
tive officer, told analysts on the company’s first 
quarter earnings conference call in April.

How big will these changes be? Ferguson 
believes new technologies have the potential to 
transform Alberta’s oilsands sector in the way 
drilling and hydraulic fracturing improvements 
produced the U.S. shale revolution that added 
about five million bbls/d of oil to world markets.

“We have exactly that same opportunity 
from 2016 to 2020 in the oilsands to have 
that kind of technological innovation,” he 
told reporters after Cenovus’s 2017 annual 
meeting. Technologies that are commercially 
deployed on a large scale in other sectors 
are only now getting attention in the oil and 
gas industry. Ferguson says, “We’ve only just 
started to scratch the surface in terms of big 
data, digitization [and] automation.” 
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Innovation needs to go beyond 
just cool new gadgets

BY R.P. STASTNY

Thinking like
a start-up



BP once coined the phrase “Beyond Petroleum” 
as part of an aspirational corporate re-branding 
strategy to align it with a low-carbon future. It 
invested into solar and wind development and 
some manufacturing capability and started 
putting projects on the ground. But then it 
sank into the oily mess of the 2010 Deepwater 
Horizon disaster. Suddenly carbon emissions 
were the least of its problems.

While other supermajors were snapping 
up acreage to drill and frac in hot U.S. onshore 
resource plays such as the Marcellus, Eagle 
Ford and Permian, BP was selling assets to pay 
$60 billion in oil spill–related fines, cleanup and 
restitution. It sold $75 billion of its worldwide 
assets, including 400,000 acres in the Permian 
basin for $3 billion to Apache in 2010. 

By 2013, climate change slipped lower on the 
public policy radar, and BP exited renewables 
entirely. It also had no exposure to the big U.S. 
shale plays—nothing in the Bakken, Permian, 
Marcellus, Utica or Eagle Ford. 

How would it move forward? 
“When we talk about innovation, people 

think shiny, new, cool things. It’s a very 
technology-centric mindset, but that’s missing 
the point of what innovation really is,” says 
Wally Thorson, director of technology and 
market intelligence for Kinetica Ventures, an 
energy-focused program of Innovate Calgary.

What BP needed most was innovative 
thinking to find its way out of a dire situation. 
Its balance sheet was heavily stressed. It 
faced a reputational challenge. And all BP 
had left in its U.S. onshore portfolio were 
seemingly uninspiring assets compared to 
the hot shale plays. 

In some ways, the oilsands as an industry 
finds itself in a similar trough today.

NOW VERSUS LATER
Innovation is about companies finding 
new ways to solve problems that unlocks 
more value. 

“It’s about future business, not current 
business,” says Thorson, who urges com-
panies to see innovation in a wider, 
business-model context. 

“Where this becomes a chal-
lenge for most people is that 
organizations are highly tuned to 
the execution of the present. That’s 
where they’re making money and 
where their operational challenges 
are,” he says.

Thorson claims that most of the 
disruptive innovation in the last 
few decades has come from start-
ups, many of which are leveraging 
the internet and data technolo-
gies to create entirely new business 
models. Skype disrupted the long-
distance telecom business by 
exploiting the internet to carry 
voice calls. Facebook disrupted the 
print media industry by having its 
users create the content that draws 
other users to their platform.

Since start-ups have little to lose 
by exploring different models of 
the future, they can look for ways 
to create value beyond traditional 
incremental improvement efforts. 

In this sense, Thorson describes 
start-ups as “temporary entities that 
are searching to discover a desirable 
and profitable business model that 
can then be executed at scale.” 

“They often try to create value 
through rapid iteration, versus lin-
early. According to Steve Blank, a 
guru of start-up culture in Silicon 
Valley, almost 90 per cent of suc-
cessful start-ups end up pivoting 
several times before they figure out 
where they need to go in order to 
succeed in the market,” he says.

Start-ups also spend a lot of 
time in the exploring and learning 
stages before jumping to the doing 
stage. This allows a start-up to 
more fully understand the problem 
that needs to be solved and dis-
cover what customers really desire.

Unfortunately, the oil and gas 
industry has “startlingly few” 

start-ups, according to Thorson. 
This is partly because the industry 
is so capital-intensive. Two guys 
with some time and programming 
skills can bring something new to 
the market in Silicon Valley, but it’s 
not so simple in Alberta’s oilsands. 
High capital requirements make 
for a mindset of risk mitigation, 
which can diminish the appetite 
for the kind of rapid iteration and 
experimentation that can lead to 
discovery, Thorson says. 

So the oil and gas industry has 
to strike a skilful balance between 
its focus on where it is and where it 
needs to go. He suggests reframing 
innovation as “How can we learn 
faster for less?”  

Large producers are likely to 
have the hardest time shifting 
mindsets, but they can learn 
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“It’s about future 
business, not 

current business.”
— Wally Thorson, director of technology and 
market intelligence, Kinetica Ventures
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something from the more iterative 
and faster learning approaches of 
start-ups. 

David Lawler, chief executive 
of BP’s U.S. Lower 48 onshore busi-
ness, came from Shell and fully 
appreciates the challenge he faced 
in changing the oil giant’s innova-
tion culture. 

To stop the bleeding, one of the 
first things he did was put a halt 
to the sale of assets before it tested 
and at least understand what it was 
selling; in other words, he put an 
end to missteps, such as its Permian 
asset sale to Apache.  

Lawler recognized its U.S. 
onshore future was in resource 
plays. BP’s assets included six 
million acres of largely untested 
properties and mature fields in the 
southern San Juan Basin of New 
Mexico. But to run resource play 
exploration and development on its 
properties would require slightly 
different skill set. 

It needed a nimbler, lower-cost, 
higher-frequency approach in order 
to compete with the best resource 
play operators. It needed to learn 
faster for less. So rather than follow 
a grand, aspirational vision for its 
future, Lawler steered his division 
back to the basics. This wouldn’t 
win it any popularity contests, but 
at least it acknowledged that an 
oil and gas company may not be in 
the best position to compete in the 
manufacture solar panels or to turn 
a profit in the power business. 

So after years of applying the 
skills it had on the properties it 
held in the U.S., BP announced this 
August the discovery of a gem in the 
largely ignored Mancos shale of New 
Mexico where it brought on a well 
that produced 12.9 mmcf/d, the high-
est output achieved in the San Juan 
Basin in 14 years, according to BP. 

This work brings gas explorers 
one step closer to unlocking a 

unnecessary costs in the construction of 
pipelines and facilities by applying the 
latest IT advances from Silicon Valley to the 
oil and gas world.  

“I see innovation happening at three 
different levels: at the individual corporate 
[producer] level individual, the collaborative 
industry level and at the level of the service 
companies. All of them are focusing on trying 
to find a way to survive a $50 oil or even 
maybe at $45, which means having to grind 
those costs down,” he says. 

Oilsands companies, such as Cenovus, 
Canadian Natural Resources and Suncor are 
focusing on efficiency to reduce costs because 
that also correlates almost directly to reduc-
ing carbon emissions.  

At the collective industry level, col-
laboration has emerged as potentially the 
most effective accelerator of innovation. 
Collaborative research and development has 
also expanded into areas that traditionally 
were considered competitive advantages for 
companies.

“So groups like the Canadian Oil Sands 
Innovation Alliance have renewed relevance. 
They’re collaborating as much as is possible 
without skirting the Combines Investigation 
Act,” a Canadian regulation aimed a curbing 
anti-competitive corporate business prac-
tices, Vredenburg says. 

In service industry, part of innovation is 
creating cool gadgets, but most of it is hap-
pening in the field. This means improved well 
configurations, the addition of solvents to 
steam in SAGD, and other advances that con-
tinue to reduce costs for oilsands producers 
right now. 

The industry is also working on longer-
term innovations, striking a balance between 
current business and future business. So oil-
sands facility expansions in the future are 
envisioned as smaller, more standardized 
and repeatable, while research continues on 
more efficient ways to generate steam for 
SAGD operations, such as direct steam, non-
water-based methods to mobilize bitumen in 
reservoirs and partial upgrading.

“So it’s all three levels of innovation at 
work because the pressure is there to get the 
costs down,” Vredenburg says. 

shale play that, according to the 
U.S. Geological Survey, is one of 
the nation’s largest reserves of 
natural gas. It also potentially 
re-establishes BP as an oil and gas 
force in the U.S.

NECESSITY: THE MOTHER  
OF INVENTION

While BP’s experience isn’t a perfect 
analogy for the challenges facing 
the oilsands, Alberta’s bitumen in-
dustry is severely challenged in the 
current environment. 

“But the low oil prices and the 
focus on carbon emissions is also 
providing a real stimulus to inno-
vation,” says Harrie Vredenburg, 
academic director of the Global 
Energy Executive MBA at the 
University of Calgary’s Haskayne 
School of Business. 

Vredenburg sees a lot of 
cutting-edge innovation right 
now geared toward eliminating 

“Low oil prices and 
the focus on carbon 

emissions is also 
providing  

a real stimulus to 
innovation.”

— Harrie Vredenburg, academic director 
of the Global Energy Executive MBA, 
University of Calgary
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he Internet of Things, automa-
tion, machine learning—you 
hear these phrases so often 
today that it’s annoying because 
it’s not always clear what they 
mean for oil and gas companies. 
Most of the industry has already 
implemented foundational IT 
solutions—a real-time trans-
action platform, an analytics 
platform and a master data strat-
egy approach—so where do you 
go from here?

“There’s this new breed of 
technologies that have shown 

up over the last two to four 
years. These ones are a little 
more abstract. There’s a lot of 
buzz around them, but often-
times, their promoters don’t 
really spend a lot of time to learn 
how they work and how they 
can be applied. So it becomes 
very confusing when every-
one is using, for example, the 
Internet of Things in every sen-
tence,” says Matt Smith, senior 
principal of industry value advi-
sory at SAP Canada, a consulting 
firm focused on enterprise 
technology. 

If commodity prices remain 
low, as per most forecasts, the oil 

Adopting the latest information 
technologies could help oil and gas 

companies remain competitive

BY R.P. STASTNY

and gas industry may be forced 
toward these latest IT solutions in 
order to remain competitive on a 
global level, according to Smith. 

The obvious place to start is 
to understand what these tech-
nologies are and how they can 
help. SAP Canada has published 
a series of papers that provide 
a good working definition and 
explanation of four key IT con-
cepts currently in circulation:
• The Internet of Things: The 

digital networking of the phys-
ical world, allowing objects to 
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be sensed or controlled across 
an existing network, leverag-
ing software and hardware.

• Machine learning: A field of 
study that gives computers the 
ability to improve their own 
performance on a task with-
out being explicitly told how 
to do so by a human.

• Automation: The process of 
taking the human element 
out of a process, interaction 
or calculation.

• Blockchain: A distributed, peer-
to-peer network of records, 
removing the need for a central 
approval authority and reduc-
ing complexity for multi-party 
transactions.
“So we provide a simple defi-

nition of what the technologies 
are, what sort of business chal-
lenges they will resolve [and] 
what kind of value they might 
deliver and then provide exam-
ples and some statistics about 
how you might go about getting 
started with them,” Smith says.

STRUCTURAL SHIFT
In the last three yeas, the oil and 
gas industry has pushed hard on 
the three levers of cost reduction—
reduced staff, improved supply 
chain efficiencies and improved 
processes. 

“But we won’t get to the 
real fundamental changes in 
costs structures unless we 
start to figure out how to better 
adopt technology that elimi-
nates unnecessary steps and 
processes and leverages the in-
formation that the equipment 
is providing to us from the sen-
sors,” Smith says. 

To get at a deeper layer of pro-
cess, improvements will require 
more sophisticated technology 
application in, for example, asset 
maintenance. 

The oil and gas industry 
already has a deep understand-
ing of maintenance, but most 
maintenance approaches are 
rooted in some form of time or 
usage-based measure, Smith 
says. That means if a pump or 
engine has been operating for a 

IT KNOWS WHAT 
TO DO

If an engine is expected to work 
optimally in a certain tempera-
ture and vibration range but, in 
the field, performs differently, 
machine-learning software can 
identify that discrepancy and 
correct its own logic without the 
intervention of a human being. 

“When you think that through 
little bit, computers are inher-
ently much better at identifying 
patterns than humans, so it 
becomes a much more effective 
way to improve the logic that 
you’ve built into your systems,” 
Smith says. 

Machine learning could also 
make incremental changes in 
real time to optimize processes 
such as balancing SAGD steam 
to oil ratios. 

“So this would allow you to 
use all your sensor data, telling 
you exactly what the operating 
parameters should be and how 
you’re performing. Over time, 
that software could get smarter 
by using machine learning to 

certain interval, it will become 
subject to routine maintenance.

“But this equipment also has 
a bunch of sensors that tell you 
things such as temperature, [rev-
olutions per minute], vibration 
level, and so on. This can tell you 
quite a bit about when and how 
that piece of equipment may or 
may not fail. So there’s a real 
tangible opportunity to build a 
software platform that pulls that 
information in, analyzes it and 
tells you the likelihood of fail-
ure,” Smith says.

This more empirical mainten-
ance approach would potentially 
engage the manufacturer of 
the equipment to help the cus-
tomer make sense of the data 
their sensors are collecting and 
assessments of equipment con-
dition more accurate.

Over time, a producer’s 
understanding of his equip-
ment’s operating parameters 
would improve, and maintenance 
departments would integrate 
that learning into more effi-
cient, lower-cost turnaround 
schedules. 

But what if that process 
of reviewing and improving 
maintenance schedules were 
to bypass people and be done 
automatically by the technology? 
This is the frontier of machine 
learning—software that learns 
on its own.
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Todd Van Vliet  President & General Counsel, 
Frac Shack International Inc.

PSAC does the essential work, not just for the 
services sector but for the oil and gas sector 
as a whole. Thanks for all you do.

“
“

“

“

Join us at www.psac.ca

Topco is one of the founding 
companies of PSAC. Although 
I was just starting my career 
In the industry, I vividly 
remember the concerns that 
the service sector had. 
PSAC was our voice then 
and it remains our strong 
voice today.
 
PSAC will continue to provide 
the leadership necessary for 
the sustainability of the 
Canadian oil and gas 
service sector.

Al Huehn
President & CEO
Topco Oilsite Products Ltd.
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actually understand the causes 
and effects and what those rela-
tionships look like for a particular 
well,” Smith says. 

Although the oil and gas in-
dustry has generally been an 
early adopter of sensor technolo-
gies, telematics and automation, 
a lot of the collected data doesn’t 
go anywhere. Exploitation of that 
data wasn’t needed at a time of 
fat profit margins and a focus on 
growth. Those days are over now, 
and the industry has become 
more like other industries.   

“Large global retailers, for 
example, have an incredible 
amount of analytical capability 
because the margins are so small. 
They have to understand precisely 

where their costs are leaking, 
which product lines are profitable 
and which aren’t, which stores 
and locations are profit centres. 
Everything is at an incredible level 
of granularity,” Smith says. 

Since many companies have 
already made those investments 
in collecting large amounts of 
data, it doesn’t have to be a big 
step now to use the data in a 
more meaningful way to achieve 
better efficiencies and bottom-
line results. But it will require 
executive support, some invest-
ment and resources to engage 
with manufacturers and vendors.

“Then the tough part is how 
to shift from doing a small pilot 
somewhere to a full-blown 
implementation across a busi-
ness unit or an entire position,” 
Smith says. 

So if an organization already 
owns a lot of the software, leverag-
ing the value from that investment 

is an intelligent path. But if a 
company, for example, lacks a 
compatible enterprise platform, 
it becomes a bigger step.

“This might mean a change in 
platform or a decision to move to 
a different solution,” Smith says. 

Whatever direction the 
company takes, an eye to the 
bottom line is critical. There 
has to be the ability to measure 
results against expectations so 
that companies know if they are 
actually reducing costs or just 
upgrading to the latest bells 
and whistles. 

“That whole value-tracking 
and circling back becomes very 
iterative, and if you’re not getting 
what you thought you were going 
to, hopefully you have picked 
a partner that is collaborative, 
so you can go back to and say, 
‘Hey, this did work the way we 
thought it was going to. Help us 
figure out why,’” Smith says. 

“THE TOUGH PART IS HOW 
TO SHIFT FROM DOING A 
SMALL PILOT SOMEWHERE 
TO A FULL-BLOWN 
IMPLEMENTATION ACROSS 
A BUSINESS UNIT OR AN 
ENTIRE POSITION.”
— Matt Smith, senior principal of industry 
value advisory, SAP Canada
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O perators continue 
successfully testing 
technologies and build-
ing production in the 
Duvernay shale play in 

central Alberta despite volatility 
in oil and gas markets. 

Meanwhile, explorers are 
pushing the boundaries of the 
Duvernay to the east, where a 
lower-cost shallow play is begin-
ning to emerge.

And resource evaluators are 
gaining a greater understand-
ing of the Duvernay as new 
wells are drilled, increasing the 
already massive estimate of the 

petroleum trapped in the shale 
and predicting a long future 
ahead for Duvernay development. 

Shell Canada is a believer in 
the potential of the Duvernay. 
“We think the Duvernay can be 
the Permian Basin of the north,” 
says Philippe Gauthier, Shell’s 
manager of light, tight oil. “It’s not 
at that level of maturity yet nor 
at the same activity, but in terms 
of return and our ability to run 
a good business, we look at the 
Duvernay very favourably, simi-
lar to the Permian.”

The company holds 430,000 
net acres of Duvernay rights 

and appears to be on track to 
become the play’s biggest pro-
ducer. Gauthier expects Alberta 
Duvernay volumes to reach 
30,000 boe/d by the end of this 
year, up from current production 
at Fox Creek and Rocky Mountain 
House of about 23,000 boe/d.

In the first half of this year, 
Shell Canada led the field in 
the number of Duvernay wells 
drilled in Alberta with 21 wells 
rig released between January 
1 and June 30, 2017, according 
to JWN’s Rig Locator. Chevron 
Canada Resources, which 
has 231,000 net acres in the 

Duvernay, was close behind 
with 19 wells.

For its part, Encana drilled 
15 Duvernay wells in the same 
period, while Vesta Energy, 
Apache Canada and Murphy Oil 
Company each drilled six.

Encana, which also has a 
strong Duvernay land posi-
tion with 335,000 net acres, 
recorded Duvernay volumes of 
18,100 boe/d in the first quarter 
of 2017. 

Murphy is beginning to build 
steam in the Duvernay, drill-
ing a company record well in the 
Kaybob Duvernay that achieved 
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an IP30 rate approaching 1,800 
boe/d in the first half of 2017.

Production in the second quar-
ter at Kaybob averaged over 3,500 
boe/d, a 24 per cent increase from 
the first quarter of  2017, with 58 
per cent liquids. The company’s 
most recent five wells have been 
encouraging as Murphy continues 
its Duvernay appraisal program.

“Each of these five wells 
was completed with different 
completion designs and flow-
back diameters in order to help 
us determine the best forward 
path for our play development. 
We are pleased with our progress 

in delineating and appraising 
the play,” says Roger Jenkins, 
Murphy’s president and chief 
executive officer. “Similar to the 
Montney, we also have low royal-
ties in the Duvernay, which are 
now…five per cent. The low roy-
alty with low-cost entry allow for 
very low full-cycle economics.”

During the second quarter, the 
04-32 two-well pad in the oil win-
dow was brought online with an 
average pad IP30 over 1,300 boe/d 
and 75 per cent liquids. One well 
(04-32C) reached peak production 
of over 2,000 boe/d and recorded 
an IP30 approaching 1,800 boe/d.

DUVERNAY 
DREAMS
Massive Alberta shale play’s potential 

grows but water worries emerge

BY DARRELL STONEHOUSE

“In a review of current public 
data, the well appears to be the best 
well in this region,” Jenkins says.

The second well from the 04-32 
pad is also performing above 
expectations. Jenkins says 04-32B 
was drilled to a lateral length of 
over 8,000 feet and was completed 
with a gel frac with 2,000 pounds 
of sand concentration. “This well 
is outperforming its type curve 
with an IP30 of over 800 boe at 75 
per cent liquids,” he says.

Early in the third quarter, 
three wells were brought online 
at the 11-18 pad that are delineat-
ing the transition between the oil 
and condensate windows. These 
wells had a cumulative peak pro-
duction rate upwards of 3,000 
boe/d. The company says it will 
continue to modify completion 
designs and test well placement, 
lateral length, frac design and 
flowback strategy.

“This year we’ve drilled these 
wells and have been very suc-
cessful at understanding and 
managing and drilling very long 
lateral wells. As a matter of fact, 
this week we just drilled a well 
almost over 9,000 feet for around 
US$2.5 million,” Jenkins says.

“So we’ve been very suc-
cessful at consistently drilling 
the wells below $3 million—the 
longest wells ever drilled up in 
that region.”

There have been some hic-
cups, however.

“Unfortunately, in some of 
our wells, we’ve had a problem 
with casing failure that had to be 
repaired…it had to do with some 
corrosion—some pipe stored 
inappropriately—that caused us 
some setbacks in the timing of 
the completions,” he says.

“Those costs, when neutral-
ized out and which were one-off 
occurrences, the costs of these 
wells to drill and complete stay 
around $10 million.”

Jenkins is confident that 
Murphy will hammer down those 
costs to the $6.5-million range.

“We’ve pad-drilled three wells 
together, but the completions are 
all extremely different. So we’ve 

yet to set up water management 
infrastructure; we’ve yet to go 
to full pad drilling and get into a 
motion of manufacturing, if you 
will,” he says. “We feel very con-
fident about, over time, lowering 
those costs by 30 or 40 per cent, 
which we’ve done in all of our 
plays—the Montney, Eagle Ford—
where we’ve drilled thousands of 
wells. We see Duvernay drill and 
complete costs getting into our 
goal of $6.5 million. We see that 
fully in range.”

For the remainder of 2017, the 
company expects to drill nine 
wells and bring two online. The 
two online wells will test the con-
densate window as part of the 
ongoing appraisal and de-risking 
of the play.

This will bring the full year 
wells drilled to 16 and wells 
online to 10. The current well 
results, along with learnings from 
the play and low royalty rates, 
continue to point to long-term 
value creation and production 
growth in this low-cost entry 
asset, said Jenkins.

AS DUVERNAY MATURES, 
ESTIMATES OF ITS 
POTENTIAL GROW
As production data on the 
Duvernay builds, expectations for 
the play are growing.  

The Alberta Geological Survey 
(AGS) has significantly increased 
its estimate of hydrocarbon 
resource potential in the prov-
ince’s Duvernay Formation. An 
AGS report released earlier this 
year provides an update to the 
2012 estimates of in-place quan-
tities of natural gas, natural gas 
liquids and oil in the play—which 
are very different than reserves.

The AGS notes that the 2012 
report included only the very 
earliest test wells in the Duvernay 
and, therefore, made many 
assumptions about rock properties, 
water saturation, fluid distribu-
tions, and pressure and 
temperature regimes. There was 
also relatively little data available 
for determining net thickness, 
porosity and total organic carbon.
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New data from increased in-
dustry activity in the Duvernay 
play has shed light on some of 
the earlier uncertainties result-
ing in improved assumptions 
and more precise hydrocarbon 
resources models, the AGS says.

The best estimate for total in-
place resources of raw gas is now 
820 tcf (up from 444 tcf in 2012); 
95.9 billion barrels of natural gas 
liquids (up from 11.8 billion in 
2012); and 208 billion barrels of oil 
(up from 62.8 billion in 2012).

“These are the total in-
place resource estimates and 
do not take into consideration 
accessibility, recoverability or 
economics,” the AGS says. “The 
in-place resources are very dif-
ferent than reserves, which 
are based on estimated recov-
ery from projects currently in 
development or expected to be 
within a short time frame.”

An Alberta Energy Regulator 
(AER) forecast also touts the 
growing potential of the play. 

The oil- and liquids-rich 
Duvernay will become home to 
approximately 8,200 new wells 
in the next 30 years, the AER 
says in a report released at the 
end of 2016. It also estimates 
the Duvernay contains 395 mil-
lion boe of proved-plus-probable 
reserves and a whopping 864 mil-
lion boe of prospective resources.

“I think we all know it is big, 
but it is really big when you look 
at the resource-in-place esti-
mates,” Krista Beavis, a geologist 
with the AER and an author 
of the report, told a Canadian 
Society for Unconventional 
Resources technical luncheon in 
February.

“What our report has done 
has given estimates for that bit of 
the iceberg we actually see tran-
sitioning to reserves in the next 
30 years, which is just a portion 
of the iceberg.” 

Adam Preston, a reservoir en-
gineer with the AER and another 
report author, says the first step 
in determining the expected 
number of new wells is to look at 
what’s already been happening in 

amount of information” about 
the East Shale Basin.

“It’s a bit of a different ani-
mal than the Western Duvernay 
because there are a fair number 
of shallower wells being drilled. 
But it’s mostly light oil, with a 
fair amount of gas,” he says.

There are a few reasons it 
hasn’t attracted the same atten-
tion as its western sister, he says.

For one thing, it’s geographi-
cally a smaller area. In addition, 
because it surrounds historic 
plays such as the Innisfail Reef, 
where freehold rights are already 
held, it hasn’t been on the 
majors’ radar.

Also, a large player in the 
area is privately owned Vesta 
Energy, which has been very 
close-mouthed about its activi-
ties there.

That changed in mid-May, 
when it announced it had raised 
$295 million to speed up explor-
ation of the play. Private equity 
firms Riverstone Holdings and JOG 
Capital co-led the equity offering.

Calgary-based Vesta is led 
by Curtis Cook, the company’s 
founder, president and chief 
executive officer and a veteran 
of the Canadian exploration and 
production scene with a back-
ground at such companies as 
Renaissance Energy, which was 
taken over by Husky Oil in 2000 

in a deal valued at $500 million. 
Other executives with the com-
pany, such as Dermot O’Connor, 
vice-president of exploration, 
and Paul Smith, chief financial 
officer have experience with 
such successful shale-based 
explorers as EOG Resources and 
Talisman Energy.

Vesta refers to the East Shale 
Basin as the Joffre Duvernay 
Shale oil play. 

Whatever name one chooses 
to use, Vesta has become a big 
participant in the play, having 
a contiguous land position of 
200,000 net acres. In mid-May, 
it had drilled 23 wells and was 
producing about 3,500 boe/d, of 
which 80 per cent is light oil.

Olivia Wassenaar, a manag-
ing director of Riverstone, makes 
it clear the private equity firm 
has great hopes for the play.

“By applying learnings from 
U.S. shale plays, Vesta is de-
veloping the Joffre Duvernay 
Shale oil play into a world-
class resource and one of the 
most economic plays in North 
America,” she says.

Company executives go on 
to say that the play, located in 
central Alberta, where oilfield 
service infrastructure is well 
established, should help Vesta 
accelerate the development of its 
land base.

AREA

Gas (tcf) NGLs (billion barrels) Oil (billion barrels)

P90 P50 P10 P90 P50 P10 P90 P50 P10

Kaybob AA 163 174 181 18.4 19.4 20.7 15.3 16.8 18

Edson–Willesden Green AA 256 273 291 28.2 30.3 33 15.1 16.6 18.6

West Shale Basin AA total 425 449 471 47.1 50 52.9 31.1 33.6 35.8

West Shale Basin total 665 703 737 70.4 73.9 77.7 95.8 102.4 111.1

Innisfail AA 62 70 76 12.3 13.9 15 59.1 66 71.6

East Shale Basin total 111 118 129 20.1 21.7 23.4 98.1 106.1 113.4

AA total 494 518 541 60.4 64.1 67 92.3 98.9 106.1

DUVERNAY TOTAL 784 820 858 91.7 95.9 99.4 198.2 208.4 219.7

the Duvernay. He says the number 
of wells coming on production in 
the area will increase each year. 

“Because we don’t have cor-
porate budgets, and we can’t ask 
anybody…for a 30-year outlook, we 
kind of had to come up with this…
methodology,” he says.

“After we came up with what 
has already been happening in the 
Duvernay, we started to get into 
a methodology to come up with 
what we think is going to happen 
in the Duvernay in the future.” 

Preston says the report looks at 
several points in the future: proven 
undeveloped (PUD) wells are five 
years out, contingent are five to 
15 and prospective are 15–30. The 
report expects there to be approx-
imately 500 PUD wells, 3,200 
contingent and yet another 4,500 
prospective, totalling 8,200 new 
wells over the next 30 years. 

EASTERN EXPANSION ADDS TO 
DUVERNAY POTENTIAL
While the majors commercialize 
the deeper Western Duvernay, a 
number of smaller explorers have 
begun sizing up what is being 
called the East Shale Basin Play, 
an extension of the Duvernay into 
central Alberta. 

Brad Hayes, president of 
Calgary-based Petrel Robertson 
Consulting, cites Canadian 
Discovery’s gathering of “a fair 

Original oil in place per volume in the Duvernay Formation

SOURCE: ALBERTA GEOLOGICAL SURVEY

P90 - low estimate        P10 - high estimate        P50 - median or best estimate        |        AA - assessment area
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Cook, Vesta’s CEO, says the company 
would provide limited public disclosure 
about its activities in the play “for the next 
year or so.”

However, he says the company would be 
considering going public “in the next two 
years or so.”

Petrel Robertson’s Hayes says activity in 
the East Shale Basin is largely responsible 
for the province collecting $180.13 million 
in land sale revenue by the end of June, up 
from $63.77 million at the same point last 
year. Overall, 526,080 hectares have been 
purchased in Alberta.

“It has become a very hot area,” he says. 
“But there hasn’t been a huge land rush like 
there was in the early days of the original 
Duvernay play. At one point, there was a half 
township of land sold there for $100 million.”

The East Shale Basin might not have 
become obvious to anyone who follows land 
sales in Alberta, but it definitely blipped above 
that screen in early June, when one of the 
country’s most active explorers announced it 
had picked up a land position there.

Raging River Exploration says it has 
accumulated about 100,000 net acres of 
land in the basin.

“Although the play remains in its 
infancy, the characteristics exhibited by 
it, including relatively shallow depth, con-
tiguous net pay, large estimates of total 
petroleum initially-in-place, light oil phase 
and the expected ability for productivity 
and recovery improvements through tech-
nology, are consistent with Raging River’s 
strategy for creating per share value,” the 
company says.

It says it expects to drill its first evalua-
tion well in the play in the fourth quarter of 
this year, with up to six additional evalua-
tion wells to be drilled in 2018. 

Kaush Rakhit, chief executive officer 
of Canadian Discovery, says despite the 
central Alberta location of the East Shale 
Basin area, “it hasn’t been particularly 
heavily drilled.”

A good deal of conventional drilling took 
place there in the 1950s and 1960s, but the 
area, east of the Rimbey-Meadowbrook 
reef trend, has been extensively studied 
and drilled. (The prolific Redwater field is 
included in the general area.)

Canadian Discovery, which has studied 
the East Shale Basin extensively, has calcu-
lated that light shale oil is present in 4,200 
sections, with about 600 sections of gas 
condensate. In total, the area encompasses 
about 5,000 square miles.

Rakhit says Vesta’s executives undoubt-
edly learned about the area’s potential after 
EOG drilled a well there in 2010-11. U.S.-
based EOG also had opportunities in the 
Permian and elsewhere and decided not to 
pursue the opportunity.

He says despite the large land position that 
Vesta, Raging River and others have taken in 
the play, “there’s still 2.7 million acres left.”

Canadian Discovery has been studying 
the area since 2011 and has accumulated 
extensive geological knowledge of the 
play, he says.

Prices for land positions in the play have 
started to rise significantly, he says. 

“People used to be able to buy land posi-
tions there for $100/hectare, but prices are 
now 10 times that or more,” he says. “That’s 
strong, especially considering the play is 
early. We think it’s just starting to hit an 
economic threshold.”

He says so far there has been lit-
tle known interest in the play by majors, 
although land brokers may be buying on 
behalf of larger companies.

The play has many advantages, Rakhit 
says. It’s more of an oil play than the west-
ern Duvernay, it’s located close to an 
extensive oilfield services cluster, and wells 
are shallower than a lot of shale plays, at 
depths of 2,000–2,500 metres.

His company recently released a study 
of the play, and he is proposing a more thor-
ough geological study of the area.

Rakhit says his firm has calculated that 
production could average 725,000 boe/metre 
per section of shale, with 10–20 metres of 
shale resource.

He goes so far as to say he believes 
it may be the largest shale oil find in 
Canadian history, with a potential that 
could attract the same kind of attention as 
the Permian.

“If you have 10 metres of shale play, you 
could end up with 30 [billion] to 60 billion 
barrels in the play,” he says. “And there may 
be 14–28 tcf of gas potential and one [billion] 
to two billion barrels of condensate poten-
tial. This is the biggest shale oil play I’ve 
seen in western Canada.”

Because wells in the play are shallower 
than most shale plays, wells can be drilled 
for less than $5 million each, “and that’s 
trending down to $4 million.”

The return on investment is likely supe-
rior to the Saskatchewan Bakken and other 
plays, he says. “This is early days, but the 
potential of this play and of plays in the oil 
fairway just beyond this area is significant.”  
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GORDON JAREMKO is a former editor of Oilweek and 
a member of the Canadian Petroleum Hall of Fame.

INDESTRUCTIBLE CHARACTER
Canadian oil cradle a global affair

POLICY

change conferences deploring fossil fuels. A consortium 
that included a provincial economic development agency, 
Ressources Québec, was poised to drill this summer.

The Quebec government swung support over to the 
Anticosti quest for UNESCO stature and banned the in-
dustry in April. By mid-summer the province agreed to 
pay $61 million in compensation for evicting four com-
panies from drilling leases on the 7,923-square-kilometre 
island. Negotiations continued with a fifth firm.

The Quebec City oil venture that led the Anticosti 
group as drilling operator, Pétrolia, accepted its $20.5 mil-
lion as a case of having no alternative—but refused to fold.

A Pétrolia statement says, “Although we are deeply 
disappointed with this turn of events, as we are still con-
vinced of the potential of the Anticosti, it’s now the time 
to turn the page.” The firm switched to projects in Nova 
Scotia and the eastern Gaspé Peninsula.

The Quebec firm’s zest echoed its Ontario fore-
runners. The proposed UNESCO Oil Springs Industrial 
Landscape preserves the ancestral drillers’ legacy of 
endurance with indoor exhibits and a working outdoor 
display of 19th-century hardware.

The first commercial oil production relied on muscle 
using primitive tools. The wells were in a swamp region 
infested with insects. Workers jumped on springboard-like 
contraptions that drove down bits fastened on poles. The 
output was dragged out of the woods through ankle- to 
knee-deep mud.

Canada’s petroleum industry had an international fla-
vour from birth. Discoverer Charles Nelson Tripp and 
prototype business baron James Miller Williams were 
Americans transplanted from New York and New Jersey.

From the pioneer generation of Ontario oilfield hands, 
British finance recruited Duncan McNaughton and John 
Buchanan to command the rig crew that drilled the found-
ing Persian wells of the Middle East industry in present-day 
Iraq and Iran.

The early Canadian oil peerage, set apart by an infor-
mal uniform of white muslin tropical suits worn between 
rig shifts, figured prominently on drilling fronts from 
Egypt to Venezuela, Mexico, Borneo, Myanmar (Burma) 
and Sumatra.

In the Oil Springs era, Ontario was a hotbed of frontier 
freedom-seeking and ambition. 

The question awaiting an answer in Ottawa is whether 
Canada’s formative impulses still deserve recognition, 
regardless of current standings in fashionable opinion. 

Keepsakes in the bygone Oil Springs, Ont., boomtown site include a Dyak sword 
from Borneo, a Sumatran dagger, Japanese sandals, canes from India, Egyptian 
finger bowls, Persian hookahs, Zulu spears, an Amazon blowgun and poison darts, 
pinned specimens of tropical insects built on the scale of birds and rodents, and an 
embalmed tarantula with a 30-centimetre leg span.

The trophies put international merit into an application to Parks Canada. The 
shrine to industry seeks a prized and contested honour: nomination for a World 
Heritage Site designation by the United Nations Educational, Scientific and Cultural 
Organization (UNESCO).

The application tests official willingness to promote realism about Canada’s 
evolution. Guardians of national culture in Ottawa face a question raised by the 
wave of erasing iconic names from buildings and bridges. Have totalitarian state 
nightmares that George Orwell called memory holes and Newspeak in his novel 
1984 scored a comeback?

Applications for Canadian nominations for UNESCO status come up for review 
this fall. Verdicts follow in December. The jury, an expert panel selected by the fed-
eral parks and environment ministers, has a Quebec option that fits like a glove 
around fashionable disdain for fossil fuels and visions of energy decarbonization, 
transition and electrification.

The political premium placed on the UN honour is highlighted by moves to make 
Anticosti Island, Que., an environmental sanctuary of global significance in the Gulf 
of Saint Lawrence.

The Quebec action started as local opposition to planned oil and gas drilling. The 
protest grew into a petition for World Heritage Site status from about 200 residents in 
the sole Anticosti town of Port-Menier, who call their island the Galapagos of the North.

The community is outnumbered by 200,000 Virginia white-tailed deer that 
a French chocolate baron, Henri Menier, introduced for hunting while owner of 
Anticosti as a private hunting park. The island has also been nicknamed Graveyard 
of the Gulf: 400 ships have struck nearby reefs.

The petition caught the ears of avowedly environmentalist provincial officials, 
who were embarrassed by questions raised about the Anticosti oil hunt at climate 

A rolled-up, nine-metre-long anaconda skin that an 
Ontario driller found on the Orinoco Delta in Venezuela 
figures in the Oil Museum of Canada. Relics of globe-
trotting black gold hunts stud the historic site where an 

1858 well 300 kilometres southwest of Toronto started the North 
American petroleum industry.
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DAVID YAGER is a former oilfield service executive who has written extensively 
about oil and gas since 1979 and was the PSAC chair in 2009-10.

voices

WHAT IS AN OIL COMPANY?
minimize rental fees, and then sort through stacks of field 
tickets and invoices.

No investor buys shares in an oil company based 
upon its wizardry in bidding, procurement and logistics. 
Shareholders only care about production, reserves and 
return on investment capital (ROIC).

Oil service legend David Werklund figured this out 
years ago and, in early 2015, invested in a software solu-
tion for the trucking component. Called Payload, the 
idea was to use more and faster data to optimize trans-
portation in a region. He knew significant savings were 
available by reducing or eliminating deadheads (trucks 
arriving loaded and leaving empty or arriving empty and 
leaving loaded). When multiple companies are operating 
in the same area, empty trucks regularly pass full trucks.   

Non-oilpatch truckers determined deadheads wasted 
money decades ago. No trucker runs a load from Calgary 
to Vancouver without arranging a backhaul. End-users, 
often competitors, know they can cut transportation costs 
when they cooperate.

When Payload was introduced, everybody agreed it 
was a good idea. But success required multiple operators 
or vendors in a region to communicate and cooperate. 
When introduced at the operations level, the reaction to 
Payload was mixed. It’s one thing to cut costs; it’s quite 
another if it is my job. The challenge is there’s minimal 
history of cooperating with other oil companies when it 
comes to day-to-day operations.  

One roadblock is the executive and production C-suite 
doesn’t pay enough attention to how their operations 
function. If suppliers are squealing, costs must be as low 
as possible. Executives assume there is only one way to 
run an oil company, which coincidentally, is the same way 
they ran it yesterday. Except they know intellectually the 
future must be different from the past thanks to continu-
ous reminders from their ROIC and share price. 

Payload has changed its business model somewhat and 
has landed a couple of major operators. One is automat-
ing the administration of all fluid hauling in the Montney 
region. Another is introducing advanced process manage-
ment to all services in a southeastern Saskatchewan field. 
The take-up by vendors is encouraging once everyone 
from truckers to owners realizes they can run their busi-
ness the same way they run their lives: on their cellphone. 
The clients anticipate tangible savings.

You can’t materially change the performance of a busi-
ness without materially changing its behaviour. What is an 
oil company? Keep asking that question. 

 Except at Costco and FedEx, this is all they do. There’s no attempt to 
develop hydrocarbons.

It matters because with oil stuck at $50 and natural gas at $2, 
more oil companies are realizing they must change their business 
model to remain competitive. Some admit this publicly. But the trans-
formation from acknowledgement to change is daunting, particularly 
if you don’t know how.

Let me help.
In 2014, consulting and accounting company MNP undertook a 

research project for the Petroleum Services Association of Canada 
to determine total employment when drilling and completing new-
generation horizontal wells. Well profiles typical to three major plays 
were examined—Montney/Duvernay, Viking/Cardium and Shaunavon/
Bakken—to calculate direct workers required by product and service. 
Everything from surveying the lease to fencing a completed producer 
was included. While the figures are dynamic as the process evolves, 
fascinating information was revealed.

On average, 45 vendors were required to drill and complete the 
well. This assumed all rental equipment came from one company, 
which never happens. Make it 55 vendors. An average 40 per cent of 
required workers had nothing directly to do with drilling or completing 
the well, the core definition of “oil” in oil company. They were engaged 
in operational support services for the location and logistics: construc-
tion, camps, wellsites, matting, tanks, cuttings removal, lighting and 
water hauling, to name a few. 

And trucking. Everything from cats to rigs to casing to drilling tools 
had to be hauled to and, except for what remained in the well, back. 
Continuously. This clearly illustrates why oilfield trucking is massive.  

Ignoring the wellbore, to drill these wells, the operator must sort 
through reams of quotes from dozens, if not hundreds, of vendors, 
establish master service agreements, dispatch efficiently so every-
thing arrives on time and nobody waits, haul it away expeditiously to 

I t is not just a corporate entity exploring for and producing oil 
and gas. All but the smallest operators are also significant 
practitioners of procurement and logistics. The larger outfits 
have small armies of people in essentially the same business 

as Costco and FedEx: buying lots of stuff on price and volume, 
moving it around and trying to keep track of it all.

SERVICE & SUPPLY
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The Canadian Heavy Oil 
Association is the hub 
for the industry: sharing 
knowledge through technical 
and networking events.

Email: aleontaridis@choa.ab.ca 
for more information

BECOME A CHOA SPONSOR TODAY!
 
• Industry exposure
• Recognition as an industry leader
• Benefits for your employees
• Networking opportunities

CONNECT. SHARE. LEARN.



RON WALLACE is a former scientist and entrepreneur who has served on federal, 
provincial and territorial energy and environmental regulators and advisory 
boards. He has written extensively on the environment, national defence and the 
circumpolar Arctic. 
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THE CANADIAN ENERGY 
PRODUCTION AND 
TRANSPORTATION INDUSTRY: 
APPROACHING A TIPPING POINT?

has been significantly eroded just when Canada’s energy in-
dustry is struggling to maintain its competitiveness in an era 
of reduced prices and limited exports. 

Is it possible for Canada and its energy sector to 
become greener and more innovative while enduring lower 
profitability, restrictions to market access, significant capital 
flight and major project cancellations?

The regulatory authority of the NEB, previously affirmed 
by the Supreme Court, has been undermined to the extent 
that a host of jurisdictions, ranging from the federal gov-
ernment down through to municipalities, now presume, 
if not demand, a final say in Canadian energy develop-
ment and transportation. The consequential erosion of 
the pre-eminence of the regulatory powers of the NEB is 
creating fundamental uncertainty and makes problematic 
any determinations that reflect the national interest.  The 
federal government’s initial intentions to restore public 
confidence in the NEB by modernizing the regulator has 
increasingly been eclipsed by far more pressing concerns of 
the economy, the national interest and, perhaps, the ability 
of the Canadian energy sector to survive such disparate, 
concerted regulatory assaults from so many sectors.

The Supreme Court has been thrust into the mix as a 
direct result of a federal government that has consistently 
demurred from issuing clear rules for aboriginal 
consultation and accommodation. Worse, governments 
appear content to hide behind the skirts of the NEB when 
issues related to consultation are concerned. 

While the Courts have been forced to balance individual 
and aboriginal rights in arbitrating contested developments, 
Ottawa appears unable, or at least unwilling, to address 
the uncertain regulatory environment that has arrived. 
Fortunately, the latest ruling by the Supreme Court suggests 
that it does not equate the constitutional duty to consult with 
a veto over development—a useful legal clarification, but it 
perhaps constitutes one in a long series of decisions that may 
be viewed by some as being too little and far too late.

The real casualties of this regulatory morass are 
investors, shareholders and Canadians.

 Proponents have expended hundreds of millions of 
dollars in a complex Canadian political, legal and regulatory 
environment only to find that final decisions are made at the 
political level behind closed doors using rules and standards 
previously undisclosed. Such decisions made so late in the 
regulatory process fundamentally affect how investors 
view Canada and this directly influences future corporate 
investment decisions.  

Previously, while corporations may have voiced concerns 
about the length of time of Canada’s regulatory approval 
processes, many were prepared to invest millions, if not 

Can Canada afford to be unique among energy producing countries and not use, or 
export for its own benefit, its hydrocarbon resources? Such questions and challenges 
extend to the very heart of the Canadian national interest.  

In announcing the final federal cabinet decision on the Northern Gateway Pipeline 
project—after years of consultations and hearings and hundreds of millions of dollars 
expended by the proponent and court rulings that effectively excoriated the fed-
eral government’s role in aboriginal consultations—Canada refused to permit a 
1,200-kilometre pipeline.

The decision favoured environmentalists’ arguments to protect the westernmost 
reaches of the Great Bear Rain Forest and make permanent a tanker moratorium 
along the northern coastline of B.C. It also overruled the science, evaluations and 
conditions previously set by the joint National Energy Board (NEB)–Canadian 
Environmental Assessment Agency panel in approving the project. 

The decision to reject Northern Gateway sent shock waves through industry and 
investor boardrooms while the parallel approvals of Enbridge’s Line 3 and Kinder 
Morgan’s Trans Mountain Expansion were, in turn, met with dismay by many environ-
mental activists.  

Such a convoluted decision process was the culmination of changes made by 
the previous Conservative government that gave the cabinet the final decision on 
major pipeline projects. Under this system created in 2012, the NEB recommends 
a course of action after its environmental and regulatory process, and the cabinet 
has full discretion to accept, reject or modify that recommendation. Inevitably, this 
process has led to the politicization of a quasi-judicial, fully integrated environmental 
and regulatory process designed to adjudicate the national energy applications. 
Accordingly, one would be right to question if this history, and the subsequent 
decisions made by successor cabinets, constitutes balanced decision making that 
reflects the national interest and provides clear rules for proponents and the public.

Canadian political attentions will now turn to Kinder Morgan’s $6.8-billion Trans 
Mountain Pipeline expansion. Current political leaders in BC after the narrowest of 
election victories have vowed to use “every tool available to stop” the project, starkly 
in the face of project approvals by the NEB and the Federal Cabinet.  

These are not just political or regulatory issues; they extend into material questions 
of constitutional rights and the rule of law. The latest unique decision by the novice NEB 
Energy East panel to require a review of upstream greenhouse gas emissions associated 
with the project may yet lead to a fundamental re-examination of constitutional powers 
for resource development between provincial and federal governments.

It may also lead to further questions about the NEB’s mandate.  In such 
circumstances, many would consider it unlikely there could be any regulatory 
certainty or even determinations of the national interest in a house so divided. The 
regulatory and political certainty required by international investors for major projects 

POLICY
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billions, of dollars to complete balanced, fair regulatory processes. 
The development of the intense fractionation of Canada’s regula-
tory processes has been paralleled by a staggering flood of capital 
out of Canada’s resource development sector. Competing claims 
and demands from numerous levels of government, unresolved 
aboriginal claims and the outright hostility from well-organized 
opponents have undermined even the most determined efforts of 
applicants. 

The subsequent collateral damage to Canada includes 
aboriginal communities who have negotiated benefits agreements 
in their favour. Can Canada truly afford such a callous disregard of 
the capital markets and ignore the realities of a highly competitive 
international natural resource marketplace?   

There are other ironies. Proponents are subjected to gruelling 
regulatory and public examinations of their project proposals.  
By contrast, the political decisions and policies advanced by the 
cabinet are not subject to any substantive analysis of their regu-
latory impacts. Instead, single-issue determinations of policy are 
unveiled by governments with little or no apparent understanding 
of the social or economic consequences of the long-term impacts 
of these policies. The developing attitude appears to be that 
Canada is prepared to accept virtually any cost or penalty to save 
the globe. This is a remarkable situation whereby Canadians are 
increasingly subjected to the global aspirations and ideologies of 
the elected establishment, which may be far more attuned to the 
expectations of international agreements than to the immediate 
interests of its own citizens. 

These Canadian political and regulatory uncertainties arrive 
precisely when the U.S., rightly or wrongly, has set out to undertake 
significant rollbacks to the Obama administration’s legacy, 
including material changes to Environmental Protection Agency 
(EPA) regulations and the the Clean Power Plan, a withdrawal from 
the Paris Agreement, and a renegotiation of the North American 
Free Trade Agreement.  

Canada’s largest single-energy market is increasingly becoming 
its biggest competitor as it implements measures to diminish 
federal regulatory authorities and restore sweeping powers to 
individual states. Such aggressive measures are evidence of a 
controversial determination by the U.S. to reduce regulatory 
and tax burdens just at a time when Canada appears headed 
in a significantly different direction. In short, the U.S. political 
and regulatory environment has swung wildly from the Obama 
era of heightened regulatory intervention to the Trump era of 
deregulation. At the same time, Canada has taken a markedly 
divergent path from the U.S., its largest single market and one that 
is changing dramatically.

Irrespective of political or environmental views, especially in 
light of continuing Canadian regulatory commitments, clearly 
Canada and the U.S. have diverged in their approaches to the 
regulation of their resource industries—and in their respective 
competiveness in the global marketplace. The Canadian Chamber 
of Commerce recently warned that the federal climate change plan 
combined with regulatory measures for emissions and a minimum 
carbon price could seriously undermine Canada’s competitiveness. 

 In response, Catherine McKenna, the minister of environ-
ment and climate change, asserts that “the strongest economies 
of the next century will be those that nurture business transition 
and attract companies that want to invest in climate-committed 
jurisdictions.” She adds that she speaks with those “who don’t 

see this global shift as a competitiveness problem, but rather a cutting-edge 
responsibility.”  

China constitutes another example of the global shift in energy policy.  
China aggressively stepped in to the void created by the U.S.’s withdrawal 
from the Paris Agreement and has trumpeted its determination to become 
a major exporter of solar panels and wind turbines with accompanying con-
struction initiatives such as the Quaid-e-Azam Solar Park, one of the world’s 
largest, in Pakistan.  

China, with much credulous international environmental acclaim, has 
been forced to halt the construction of 100 new in-country coal-fired power 
plants—driven not so much by international concerns for global warming but 
by national concerns over severely diminished air quality from local smog and 
pollution.  It is less reported that China will be responsible for the construction 
of almost half of the new international coal generation coming online in the 
next decade.  

The New York Times cites reports of 1,600 coal plants currently under con-
struction or planned in 62 countries. This will result in a 43 per cent  expansion 
in the global coal-fired power base. Developing countries are relentlessly 
being drawn into a cycle of coal-generation dependency. Chinese firms have 
plans to construct coal-fired power plants internationally with a capacity 
of 6,285 megawatts—almost 10 times the 660 megawatts planned within 
China. The China Development Bank and the Export-Import Bank of China 
have provided in excess of US$43 billion for overseas coal financing. This 
investment is paralleled by the National Power Corporation of India’s plans to 
build 38,000 megawatts of new coal capacity in Bangladesh and India. 

Simple mathematics probably provides the best guide to understanding 
the political rhetoric and international posturing associated with the 
climate debate. With burgeoning international emissions that effectively 
defeat even the most stringent Canadian national efforts at emissions 
control, one could question if Canadians should be subjected to the 
monumental economic burdens resulting from a plethora of carbon-
reduction strategies.  The recently announced plans to implement a 
Canadian national carbon tax and to phase out coal-fired power is 
estimated to achieve respective 18-megatonne and five-megatonne 
reductions in emissions by 2030—figures that are dwarfed by the growth 
in international emissions. In sum, Canadian hydrocarbon production will 
quickly be filled by other international producers, as will any reductions in 
Canadian greenhouse gas emissions. 

Canadians need to understand comprehensively just what is at stake. 
Decisions that will determine the future social and economic well-being of 
the country surely require a balanced, informed debate that builds a coherent 
national strategy for energy and natural resources.  Regrettably, many are 
increasingly concerned that we eroding the rule of law and political unity 
within the Canadian federation to a degree that will make objective definitions 
of the national interest unattainable. 

What is certain is that Canadians are faced with the immediate 
consequence of a significantly altered energy future with a rapidly diminished 
international investment capital base.  

When a federation dissolves into narrow definitions of federal, provin-
cial and local government interests the number of hands in the pot increases 
the complexity of issues for everyone. Such jurisdictional complexities also 
expand the amount of time needed to navigate all the interconnected issues 
through competing jurisdictions that increasingly include First Nations 
and local governments. The result is a complex, often contradictory and 
competing web of legislative and regulatory tools whose resolution should 
not be achieved by continuous references to federal courts.  The urgent 
responsibility for resolving these challenges is with all Canadians, especially its 
leaders, who may soon be confronted with undesirable economic and social 
consequences of current actions and decisions. 
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To celebrate Canada’s 150th anniversary, Oilweek is looking back at key events 
in the energy industry that helped build the great country we have today. We 
will cover one event in each issue of the magazine for the remainder of the year. 

There are currently five SAGD projects that 
produce in excess of 100,000 bbls/d.

The technology has had incredible benefits, but in-
dustry recognizes it has to be improved and adapted 
in order for the oilsands to continue growing as oil 
remains stuck near $50/bbl and greenhouse-gas 
reduction becomes increasingly important.

Producers and suppliers are developing technol-
ogies to make new SAGD projects competitive with 
other oil plays, including U.S. shale development, in 
terms of both the cost and the environmental foot-
print as the price of oil remains low.

This will be enabled by a combination of incre-
mental new technologies, game changers and 
systems that fit somewhere in between, CIBC 
Equity Research noted in early 2017.

“The goal for oilsands producers today is to 
lower supply costs and improve environmental 
stewardship while supporting oilsands develop-
ment,” CIBC analysts wrote.

“These goals will be achieved by a spectrum 
of applications, ranging from simply better ways 
of doing things with less steel and fewer energy 
inputs to radically new recovery schemes.”

In particular, systems that either co-inject 
solvents with steam or inject solvent alone, 
offering dramatic reductions in water use, 
greenhouse gas emissions, capital and operating 
costs have potential.

While the UTF was decommissioned and 
sealed with concrete in 2013, the Dover site contin-
ues to be used for collaborative in situ technology 
testing, including Nsolv’s pure solvent technique 
and enhanced solvent extraction incorporating 
electromagnetic heating. 

The UTF
In the 1970s, the oilsands was a surface mining 
game, but keen observers in government and in-
dustry knew that the massive potential of Canada’s 
bitumen resources went far beyond moving dirt.

In 1975 the Alberta government established 
AOSTRA, with a key part of its mandate to find and 
coordinate development of in situ oilsands technolo-
gies. Clement Bowman, who had been working in a 
senior research position with Imperial Oil for more 
than a decade, became the founding chair.

In 1978 Bowman, his vice-chair, Maurice 
Carrigy, and the AOSTRA board received a paper 
from Norwest Corporation’s founder, Gerry 
Stephenson, detailing how SAGD—not yet exten-
sively tested—could be successfully applied. It was 
Stephenson’s contention that SAGD would work 
best with pairs of horizontal wells drilled from 
shafts and tunnels beneath the bitumen-bearing 
formation. Bowman and Carrigy liked the idea and 
invited industry to join the project but were met 
with deafening silence.

Under Bowman’s leadership, AOSTRA took 
a bold step—for the only time in its history, the 
government agency paid the full price for Phase 
1 of a pilot project. The resulting UTF, consid-
ered by Bowman to be the “jewel in AOSTRA’s 
crown,” proved that SAGD would work. Although 
it may not have been apparent at the time, the 
venture provided the most important technology 
development in the oilsands industry since the 
commercialization of Karl Clark’s hot water 
bitumen separation process.

The first SAGD project was commercialized in 
2001 at Foster Creek by a Cenovus Energy prede-
cessor, the Alberta Energy Company.

SAGD and the future
SAGD currently accounts for about 80 per cent 
of Alberta’s in situ oilsands production, with the 
remainder of volumes produced via cyclic steam 
stimulation. Overall, SAGD technology is respon-
sible for about 40 per cent of total oilsands 
production of about 2.7 million bbls/d, while min-
ing operations produce about 52 per cent.

30 YEARS AFTER PROVING 
SAGD, THE SITE OF THE 
UNDERGROUND TEST FACILITY 
CONTINUES TO PLAY AN 
IMPORTANT ROLE IN THE 
OILSANDS INDUSTRY’S FUTURE

Game changer

BY DEBORAH JAREMKO

150

AOSTRA · 1975

About 60 kilometres northwest of 
Fort McMurray, there used to be a 
109-foot-tall steel headframe that 
housed the hoist system for Alberta’s 
only deep hard rock mine. A three-
metre-diameter shaft used to plunge 
an elevator 200 metres through the 
earth, landing in a set of tunnels 
in a limestone layer just below the 
bitumen-rich McMurray Formation.

It used to be the Underground 
Test Facility (UTF), where the 
oilsands game-changing technology 
SAGD was born.

In the 1980s, the Alberta Oil Sands 
Technology and Research Authority 
(AOSTRA) laid out $35 million to take 
on its doubters and build the UTF to 
test the merits of horizontal drilling 
and gravity drainage in the oilsands 
using the concept of SAGD. The tech-
nology was developed by Roger Butler, 
a chemical engineer with Imperial Oil.

They had to go underground 
because there wasn’t yet the tech-
nology to drill from the surface.

Thirty years later, horizontal drilling 
is the least of SAGD’s challenges, and 
the majority of the oilsands industry’s 
future growth profile hinges on how 
this now-standard extraction method 
can be improved.

For its part, the UTF is now closed. 
Literally. Almost 5,000 metres of con-
crete seals the access shafts, forever 
entombing this historic place.
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As renewable energy production grows in response to climate 
change worries, analysts are expecting a boom in the mining of 
metals needed to build the windmills, solar panels and batteries. 
The World Bank and the International Council on Mining and 
Metals recently looked at how big of an increase in key metals 
supply would be needed to build renewable generation and 
storage capacity to meet the Paris Agreement’s goal of keeping 
warming at or below two degrees Celsius or keep it at four 
degrees Celsius. Here is what they learned.

Increase in metals supply for wind turbines

Increase in metals supply for solar panels 

Increase in metals supply for energy storage 
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