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Proving Greenhouse Gas Reduction Pays

Ken Lueers, President of ConocoPhillips Canada (CPC) welcomes attendees to the workshop.

A

Workshop audience

Jane Leung, Andrea Zabloski, Sean Hiebert and Paul Slobodnik of
ConocoPhillips with Alex Dickson, Margaret Kelly and Joe Lukacs of
CETAC-WEST.

In 2010 ConocoPhillips Canada (CPC), Climate
Change Emissions and Management Corp. (CCEMC),
and the Canadian Environmental Technology Advancement Corp. -West (CETAC-WEST) embarked
on an initiative to improve energy efficiency across
ConocoPhillips’ field operations in Alberta, and to ultimately reduce greenhouse gas emissions. For this project, some 10 different technologies were implemented
in hundreds of field locations across Alberta to better understand whether or not these projects could be
rolled out company wide and potentially industry wide.
On December 4th, 2015, a knowledge sharing workshop was held to present the results, field experience,
and lessons learned from these projects.

proverb has been coined for
ideal oil and natural gas production in the environmental age: “We
can be green while making green.”
Alberta technology pathfinders
walked the talk at the same time as a
global goals agreement emerged in
Paris from the 21st United Nations
Climate Change Summit, November
30 to December 11, 2015.
ConocoPhillips Canada (CPC),
Climate Change and Emissions
Management Corporation (CCEMC)
and Canadian Environmental
Te c h n o l o g y A d v a n c e m e n t
Corporation-West (CETAC-WEST)
reported results from five years of field
GHG reduction projects.
At a Calgary workshop on the
trial runs for about 200 business
and regulatory professionals, CPC
President Ken Lueers described the
scheduling coincidence with the
summit as a timely example of thinking globally and acting locally.
“We do know that climate change
is indeed one of the greatest challenges that face our industry and
our world right now,” Lueers said.
“ConocoPhillips does recognize that

our activities contribute to increasing greenhouse gas concentrations
in the atmosphere and those can
lead to Everest changes in the global
climate.”
He vowed, “We want to be part
of the solution, and we will be.” At
CPC, “We’ve had a dedicated team
looking at energy efficiency for a
number of years.”
In the enterprising spirit of a
geologist who grew up on a farm
Lueers emphasized, “We took this
on ourselves. It wasn’t something
our corporate office in Houston told
us to do. It wasn’t something the
government told us to do. We found
a way to go and enhance the economics and competitiveness of our
operation through implementation
of green technologies.”
The Calgary event was a Eureka
moment. “Mission accomplished!
Doubled project expectations,”
declared a summary of greenhouse
gas (GHG) methods, cuts and costs
posted by CPC operations energy
efficiency team lead Sean Hiebert.

CCEMC has supported, shows a
review by the University of Calgary’s
public policy school.
“The range of emission reduction costs is massive” – $1.48 to
$11,426 per tonne, says the U of C
report, The Case for a Carbon Tax
in Alberta. The CCEMC spectrum
of cleanups runs from petrochemical
plant hardware adjustments to a solar
energy greenhouse.
CCEMC covered half of the
$14-million cost of the project. But
the aid is no taxpayer subsidy. As a
government-chartered but separate
non-profit agency CCEMC has used
$212 million in provincial penalties
levied since 2007 on sites with annual
GHG emissions of 100,000 tonnes or
more that fall short of hitting mandated reduction targets.
The CPC team zeroed in on
fugitive emissions and vented waste
of natural gas. The target selection
anticipated the part of the environmental policy announced Nov. 22 by
the Alberta government that covers
the vast web of wells, production

“We want to be part of the
solution, and we will be.”
– Ken Lueers
The project set out in 2010 to
achieve 50,000 tonnes of annual
emission cuts with 404 trials of 10
technologies for an average cost of
$13.80 per tonne.
As of mid-2015, the team achieved
98,000 tonnes of annual emissions
cuts – an industrial equivalent to
taking 21,350 passenger cars off the
road. Initial successes led to multiple
confirmation tests, tripling the number of field trials to 1,214. Average
costs were cut in half to $6.79 per
tonne of GHG reductions.
The achievement placed the project on the economic strong side
of the spectrum in 85 projects that

sites, processing plants and pipelines
that span the province, outside of
coal-fired power plants and oil sands
complexes.
When allowed to escape into
the atmosphere as unburned methane, the lightest and cleanest fossil
fuel stands out as a greenhouse gas
25 times more potent than carbon
dioxide. As of 2025, the new Alberta
policy calls for a 45 per cent methane emissions reduction. The advisory panel report that guides the
government sets targets for annual
cuts equivalent to 12 million tonnes
of carbon dioxide by 2020 and 20
million tonnes as of 2030.

Technologies were Implemented in CPC’s Alberta Field Operations to Improve Energy Efficiency and Reduce Greenhouse Gas Emissions
Technology
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High to Low Bleed Conversions – Stop the Bleeding
1,062 Projects
Expected Annual GHG Reductions: 53,100 tCO2e/Year

Brian Van Vliet, Spartan Controls
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Vent Gas Capture is Getting Warmer
15 Projects
Expected Annual GHG Reductions: 675 tCO2e/Year

setting for each site. CPC found that the standard
equipment was often being worked twice as hard
as necessary, especially in aging fields where flows
have tapered off naturally from their youthful peaks.

The strongest reduction performance was scored with devices that
the ConocoPhillips Canada energy efficiency team describes as so
numerous, low-cost and long-lived that the industry has not bothered to keep track of where they are.

The field research team of ConocoPhillips Canada
designed, built and tested five prototypes of a system that warms up chilly industrial sites by burning
methane in heaters that would otherwise be vented
into the atmosphere from chemical injection pumps.
The hardware would be a welcome addition for at
least half of the year, said the team.

CPC completed only one of five planned electric
pump substitutions and tried five other technologies,
putting the total number of projects up to 13. The
project achieved a modest cut in annual greenhouse
gas emissions equivalent to 4,905 tonnes of carbon
dioxide, translating to $5 per tonne of emissions
reduced.

Even the limited number of equipment trials
demonstrated the technique’s potential to be made
economically attractive. The pioneering work drove
down the cost of installing the system ending up
with an average of $6,000/install.

Holoboff estimated that Alberta industry operates
about 1,500 glycol circulation pumps of the type
that he tested. “The total greenhouse gas emissions
are approximately 880,000 tonnes per year, which
could be reduced by over 50 per cent with widespread adoption of these low-cost techniques.”

Pneumatic control hardware that harnesses natural gas flows from
wells for motive power, instead of air compressors, multiplied
since the 1940s. A 2013 survey by Alberta Innovates estimated
the number of gas-driven devices exceeds 340,000.

Industry jargon for the way the pneumatic devices work also describes how they emit: they “bleed.” Every
action vents a puff of natural gas into the atmosphere.
Methane rates as 25 times more potent than carbon dioxide as a greenhouse gas. As a result, slowing down
or stopping the bleeding swiftly multiplies emissions reductions. The field test team discovered that the
cleanup is often as simple as discarding the leaky devices from old wells where gas flows have tapered off to
levels that no longer require the controls clamped on them, as was the case in their youth.

The environmental test program identified a new
market niche, waiting to be filled by an enterprising
supplier.
As an oil and gas producer, not an equipment or
service provider, “ConocoPhillips Canada does not
want to commercialize the technology developed in
this project,” says the final report on the experiment.

Presenter Samantha Clarke, CPC
“But the learnings are available to industry and
potential suppliers who wish to capitalize on the
opportunity.”
The experiments advanced the alternative greenhouse gas reduction item past the notoriously expensive technical evolution stage of turning an idea into
a working model.

Panel discussion: Sean Hiebert, CPC; Michael D’Antoni, GreenPath; David Picard, Clearstone Engineering and
Owen Henshaw, Husky Energy with workshop facilitator, Dr. Blaine Lee, CETAC-WEST.
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Pneumatic Controller

Solar Chemical Injection Pumps – Soaking up the Rays
86 Projects
Expected Annual GHG Reductions: 12,040 tCO2e/Year
Solar power shines at cleaning up Alberta gas and oilfields.
Even in the Grande Prairie region, where the northwestern days
are short and nights are long, zero-emissions sets of light-collecting generator panels, insulated batteries and electric pumps work.
A technology package proved to be so strong that popular demand
for installations broke habitual reliance on old mainstays among
field operations personnel.
As a homegrown Alberta firm based in Edmonton, 12-year-old
Sirius describes the way to industry hearts with its company slogan: “Profitable environmental solutions.”

BJ Normand, Sirius Controls

The hardware, tested at 86 sites, replaces pneumatic pumps driven
by gas that flows naturally up from wells at powerful pressures.
The traditional machinery emits puffs of methane, which is 25
times more potent as a greenhouse gas than carbon dioxide.

“We can be green while
making green.”
– Sean Hiebert
Sean Hiebert, (left) Team Lead, CPC with
on-site Sirius pump equipment.

Virtually every Alberta well has one or two pneumatic pumps for
injecting chemicals into production flows to do essential chores,
such as preventing formation of slush-like gas hydrates that create
pipeline hazards.
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SlipStream - The Methane Dragnet
5 Projects
Expected Annual GHG Reductions: 7,954 tCO2e/Year

Fugitive natural gas emissions, escaping from oilfield equipment vents, turn
from pollution into contribution when
new technology catches the culprits in
volume.
A dragnet of pipes, vessels, valves, seals
and safety devices cut fuel use by up to
20 per cent in field trials at production
sites by ConocoPhillips.
The SlipStream package, owned by
Spartan Controls, performs a strong
environmental role by capturing methane, which is 25 times more potent than
carbon dioxide as a greenhouse gas.

The Sirius system improves on a previous generation of imported
solar power equipment that was not designed for Canadian conditions and fared poorly. A formal greenhouse gas reduction
measurement protocol, to make solar-powered pumps eligible for carbon tax savings, has been proposed to the provincial
government.

James Holoboff, Process Ecology

The easiest, cheapest change turned out to achieve
the most greenhouse gas cuts from an emissions-prone essential step in fossil fuel production:
separating water that occurs in natural deposits.

“I can really see us in this capital
constrained environment of ours
(currently), perhaps changing our focus
more to the lowest hanging fruit.
And that’s just reality; that’s just
good business; just changing how
your spending habits are; and
investing in only the best projects.”
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Waste Heat Recovery - Stubborn Limits
7 Projects
Expected Annual GHG Reductions: 2,157 tCO2e/Year

Panelists Paul Slobodnik, ConocoPhillips Canada; Doris Weiss, Canadian Natural Resources; Bob Golding, National
Research Council - Industrial Research Assistance Program and Michael Lawson, Process Ecology

A built-in flaw of internal combustion engines has
inspired a host of improvement ideas, but their time
has not yet come in gas- and oilfields.

The ConocoPhillips eco-efficiency team completed
eight installations to catch, confine, transport and
employ waste heat with temperature exchange
devices for thermal chores such as powering equipment that dehydrates naturally damp production.

Dehydration Pump Swap

constrained by the laws of thermodynamics, which
in the case of low-grade energy sources meant that
less than 20 per cent of the rejected energy can be
captured,” the team reported.
Safety rules add man-made limits. When temperatures inside the pipes and containers of waste
heat systems exceed specified levels, a benchmark
set by the Canadian Standards Association requires
strengthened, costly pressure vessels.

“Whatever you are going to undertake,
apply with scientific method,
and as a tagline test everything
and hold on to the good.”
– Doris Weiss
Although seven of the trials made the grade as technical successes, their scores as environmental and
economic advances rated as too poor for adoption.

– Sean Hiebert
Tests of alternatives that also relied on high-technology approaches revealed problems such as “significant design and operational challenges,” which
were worth tackling only at the industry’s biggest
processing plants.

Total greenhouse gas reductions by the waste heat
uses were only 2,000 tonnes of carbon dioxide per
year with a cost of about $21.50 per tonne. Fuel
savings, resulting from substituting waste heat for
running engines, likewise turned out to be unimpressive by industrial standards.

The all-around champion method proved to be
reducing the operating rate of pumps that circulate
chilled glycol to condense water out of production,
after an engineering review to determine the best

Nature limits the amount of useful waste heat
from dispersed small or averaged-sized motors in
the Alberta web of wells, pipelines and processing
plants. “The ability to capture the waste energy is
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Frank Zahner, Accurata
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Engines put into action only 30 per cent of the
energy in the fuel they burn. The other 70 per cent
radiates away.

Consulting engineer James Holoboff, a partner in
Process Ecology, explains that the original mandate
to substitute to electric pumps from natural gas units
in refrigerator-like dehydration installations was a
ticket to high costs. On top of stiff price tags for new
hardware, the sites were often far from power lines.

Technology

Parker Turner, CPC and Dehydration Pump

Pumpjack Engine Heat Trace

Ideas are also often more theoretical than practical.
Waste heat hardware and ways to use the devices are
still a complicated craft in early stages of progress.
“Newer technologies such as heat pipes are not well
understood in Alberta by the majority of the engineering, operations and regulatory personnel that
need to be involved in projects of this nature,” the
team said.

Waste Heat to Electricity as Overpriced Power
1 Project
Expected Annual GHG Reductions: 558 tCO2e/Year
overcoming numerous unforeseen installation difficulties and delays, the equipment worked.

Ray Lambert, CPC

Lessons of the test recited by the research team
included: a buyer-beware warning against falling into temptation to overspend by fashionable
eco-theory, and a recommendation for technology
inventors and users alike to co-operate on devising
new hardware.

As in other cases of putting theory into practice, there is more than meets the eye to the simple idea of trapping
and using vented gas for a reasonable cost.
“The quality of the vented gas must be suitable to burn, when commingled with the primary fuel, without
damaging the engine,” said Frank Zahner from Accurata.
The target emissions are raw, unprocessed flows from wells. “The captured vent gas may be saturated with
water vapor and at an elevated temperature.”
The nature of the material requires custom designs for equipment installations in variable climate conditions
and production site layouts.
The fugitive emissions dragnets are complicated enough to require special training for operations personnel,
to ensure the innovation is successfully added to field routine. Capturing vented emissions earns official
greenhouse gas reductions credits, but only to the extent that the systems work well continuously.
From a maintenance perspective, this technology could be a great tool. If the vent rate starts increasing
throughout the year it could mean a seal, such as one from a compressor rod packing case, is starting to
deteriorate, giving operators a heads up that something will need to be fixed.
“Obtaining acceptance for the systems is key to the success of the project,” says the trial report. “Time must
be spent by the design team to review the plans for the system installation and operation with site personnel.”

Up to 145,000 gas-driven pumps – nearly 90 per cent of a total
163,000 running in Alberta – are eligible for solar power or
other zero-methane emissions replacements, estimates the energy
efficiency team of ConocoPhillips Canada.

Sirius Pump Equipment.

13 Projects
Expected Annual GHG Reductions: 4,905 tCO2e/Year

For fossil fuel production in the perpetual shade of
steep valleys and deep woods that block out solar
power an alternative has been invented to cut emissions of the super-potent greenhouse gas, methane.

But star potential was discovered swiftly and worked hard. The team located and cleaned up 1,062 gasdriven pneumatic devices. The campaign scored a 53,100-tonne annual emissions reduction. The cost
of $2.09 per tonne was less than half the second-cheapest greenhouse gas cleanup method, introducing
solar-powered pumps for $4.78 per tonne of emissions reduction.

Technology
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Dehydration Optimization – Throttling Down Equipment

Fossil fuels are the opposite of Hollywood when it comes to environmental gain. In five years of Alberta field tests, the stars of
greenhouse gas emission cuts turned out to be the most common,
cheapest and oldest production parts.

The ConocoPhillips and CETAC-WEST research team only expected mediocre results from pneumatic
control devices at first: an annual emissions cut equivalent to 5,300 tonnes of carbon dioxide, at an average
cost of $5.66 per tonne from 200 conversions.

High to Low Bleed Conversions

Technology

SlipStream Dehydration Site

REMVue SlipStream Controller

Sean Hiebert, ConocoPhillips Canada

The costliest greenhouse gas emissions cut attempted
by ConocoPhillips Canada taught valuable lessons.
As technology, “This is a really cool project to do,”
said operations energy efficiency team lead Sean
Hiebert as he described a 10-month exercise in scavenging waste heat to generate electricity.
Waste Heat to Power

“Far more advances have been stopped
by an unwillingness to share than have ever
been stolen by somebody taking your idea.”
– Bob Golding

The efficiency team’s verdict added, “In order to make
this technology attractive it will be necessary to see:
a significant reduction in total installed cost; subsidization or higher electricity prices; and corporate
willingness to accept non-standard capital hurdles.”

As business, the outcome was definitely uncool, he
added: a cost of $200 per tonne of carbon dioxide
emissions reduction based on Alberta average electricity prices and power station greenhouse gas
output.
The system tapped the cooling jacket and exhaust
of a natural gas compressor engine to boil up steam
for driving a turbine making 90 kilowatts. After

Industry-standard hurdles, erected by unpredictable
product prices and asset lifespans, require swift recovery of costs, often within one year of performing
installations.
At best “this type of project could have application
at sites that do not have readily available electrical
service and especially if power generation was incorporated at the design stage [of new plants].”

Estimated Fuel Gas Consumption in the
Upstream Oil and Gas Industry
Data Obtained from “Energy Resources Conservation Board, Alberta Fuel Gas Efficiency
in the Upstream Gas and Conventional Oil Industry, 2012.”

We gratefully acknowledge the following for their contributions to this publication:
Gordon Jaremko Writing and Editing
Dianne Mitchell Design and Production
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REMVue - Running on Fumes
25 Projects
Expected Annual GHG Reductions: 17,550 tCO2e/Year

Technology
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Gas Plant Assessment - “GROAT”
2 Projects
Expected Annual GHG Reductions: 9,200 tCO2e/Year

REMVue panelists: Jamie Callendar, Encana Corporation; Milos Krnjaja, Cenovus Energy; Joe Brindle, Sulphur
Experts and Cam Dowler, REM Technologies

The human element makes a critical difference
even to environmental programs that rely on
machinery.
Installation costs jump more than 30 per cent
if orders to put fuel-saving controls on natural
gas-burning motors go to novices at the specialty
field trials show the system as a promising carbon
emissions reduction method.

“It really goes back 15 years;
industry didn’t know how much
fuel gas was being consumed why? - no royalty on it.
No one is writing a cheque for it.”
– Blaine Lee
The penalty worsens over time if employers neglect
to help workers understand the innovation. “One
aspect that is most important is to obtain acceptance from field personnel,” says the report card
on 25 ConocoPhillips Canada installations that
were partially funded by CCEMC and another
50 installations which are part of the CPC fleet
“They must be comfortable with the technology
since they have to make it work every day.” As in
marketing, in work places persuasion by word of

mouth from satisfied users of products or services
does better than boasting. “Testimonials from
trusted coworkers will be the best way to achieve
favorable recommendation.”
The emphasis on upgrading talent to keep up with
hardware reflects decades of oilfield experience
at the homegrown Alberta business of the new
engine management system, employee-owned
Spartan Controls.
When installed and operated properly, the system
makes engines all but run on fumes. The mixture
burned in engine cylinders becomes so lean on
fuel and high on air that work is under way on a
spark plug system to counter lowered operating
temperature.
The technology cut greenhouse gas emissions by
an annual average 700 tonnes per engine. Gas and
oilfield stationary engines are often giants by car
or truck standards. Units in the field trials averaged
1,500 horsepower apiece.
ConocoPhillips Canada alone has more than
400,000 horsepower in 775 engines. The Alberta
industry runs up to 15,000 engines in a wide
variety of sizes that range up to 3,500 horsepower
mammoths.

Gas Plant

A new breed of helper evolved from a review of
an Alberta herd of small natural gas processing
plants. Enter GROAT – short for “Greenhouse
Gas Reduction Opportunity Assessment Tool.”

“The best return on investment is
actually from the Crown’s perspective.
Ultimately one of the big challenges
Sean talked about was the fact that these
assets change hands all the time, but the
government of Alberta is still
getting money from it…Conoco might
own the well for 5 years,
but the people of Alberta own the well
for the life of it.”
– Michael D’Antoni
The GROAT is a tool that was developed for CPC
during the CCEMC project. It is a simplified and
repeatable version of an integrated gas plant audit,
which CETAC-WEST worked for 10 years on
devising for the largest complexes. The new breed
sniffs out improvements possible at small sites that
handle “sweet” gas, as opposed to “sour” production that has to be purged of naturally occurring
hazardous hydrogen sulphide.

Small plants near Calgary in the industry’s typical age bracket of 20 to 40 years old were put
through a two-month examination. The result
is the GROAT, as a standardized procedure that
provides a “best management practices” checklist
for field personnel on intimate terms with plant
hardware and processes.
“The sweet gas plants operated by ConocoPhillips
Canada, and like many gas plants in Alberta,
have experienced a decline in raw gas deliveries [from aging wells],” says the report on the
examination. “This decline in throughput has not
translated into a comparable decline in energy
consumption.”
At the two plants tested alone the audit predicted
annual reductions in greenhouse gas emissions
equivalent to about 6,500 tonnes per year. Once
the tool has been properly tested and refined, the
low costs of repeating a standardized approach
make GROAT a strong candidate to spread across
ConocoPhillips operations.
The reports adds that “there are more than 400
sweet gas plants operating in Alberta and if only
10 per cent of these conducted similar audits,
greenhouse gas savings could amount to more
than 300,000 tonnes per year.”

Reward Results…Make Incentives Part of the Program
On a larger business scale, results of the partnership with CCEMC
and CETAC will be a bonus for the entire industry. CPC will lift
the corporate veil on trade secrets to spread the examples of emissions cuts set by the five years of field trials on its properties.

Participants in the field trials reported learning that environmental
performance requires more than technology. Success requires “complete team buy-in, from management to the field,” said Hiebert’s
results summary.

“We’re here to share,” Ken Lueers said. “We absolutely do not –
and I repeat, do not – believe our energy efficiency program is a
competitive advantage for our company.”

The best way forward is voluntary effort supported by technology,
regulation and incentives, said CETAC facilitator Blaine Lee. He
cited experience since the 1930s by the provincial oil and gas conservation board, renamed the Alberta Energy Regulator (AER) in 2013.

We’re all facing the same challenges, finding ways
to produce our oil and gas with fewer
emissions and a lower environmental footprint.”
– Ken Luerrs
The CPC President said, “We’re all facing the same challenges,
finding ways to produce our oil and gas with fewer emissions and
a lower environmental footprint. We also need to stay competitive.
Our aim is to build collaborative relationships and share everything
we’ve learned.”
Ken Lueers, ConocoPhillips Canada

Lessons of pioneer forays into greenhouse gas reduction include
making the extra effort pay off for all concerned by rewarding
improved work habits.

Next steps include big chores such as assembling information systems that provide inventories of equipment and record improvements in ways that satisfy formal protocols for qualifying for
offsets or deductions against emissions penalties and carbon
taxation. CPC innovations include a computer app to identify
cleanup candidate sites.

“We want to have regulations in place that enable
industry. We’re hopeful we’ll see a new
[environmental] culture embedded in companies’ DNA.”

Precedent will be followed in crafting rules to put into practice the
new Alberta environment policy, said the AER’s GHG regulatory
framework manager, Gerald Palanca. The agency has sprouted a
climate change team, and plans to make methane emissions reduction
a priority, Palanca reported.
In the AER resource stewardship tradition, ideal rules set clear standards but “avoid an overly prescriptive approach” by allowing companies freedom to devise rewarding methods of complying. “We
want to have regulations in place that enable industry,” said Palanca.
“We’re hopeful we’ll see a new [environmental] culture embedded
in companies’ DNA.”

– Gerald Palanca
CPC added emissions cuts into calculating its annual staff bonus
this year, operations energy efficiency team leader Sean Hiebert
reported. The step followed a strong start on cleaning up a facilities
network accumulated over decades of production.
So far, CPC scored about 440,000 tonnes of annual greenhouse gas
reductions with 1,700 projects. The performance more than offsets
all emissions by the company’s 26,000-barrels-daily Surmont oil
sands complex.
As a first for Canadian oil and gas firms, the payroll innovation
won a warm welcome from business and government experts who
attended the emissions cleanup workshop.

Jim Blair, Blair Air System

Gerald Palanca, Alberta Energy Regulator and Jamie Callendar,
Encana Corporation

“We’ll improve our GHG performance if we band together as an
industry,” Lueers predicted. Jamie Callendar, an Encana Corp. counterpart to Hiebert at CPC, suggested the current combination of lean
energy prices and eco-attention will light a productive fire if the
forces are properly channeled: “Look at the creativity that drove the
shale technology of drilling and well completions. We need to take
just a little bit of that and apply it to environmental issues.”

