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Oil and gas companies are
the largest spenders on
clean technology in Canada.
Canadian companies invest
about $1.4 billion a year in
clean technology – 75 per cent
of that amount comes from
the oil and gas industry.
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COSIA is an alliance of oil sands companies working
with scientists, academics, and innovators in Canada
and around the world to make Canadian energy part
of a sustainable environment and a clean energy
future. Our goal is to help Canada become a global
leader in clean technologies for oil production.
COSIA is about sharing expertise, resources,
technologies and even intellectual property to
go farther, faster in environmental performance
improvement in Alberta’s oil sands. Our open
collaboration model is a unique made-in-Canada way
of advancing game-changing technology solutions.
These efforts aim to:
• significantly reduce greenhouse gas emissions
• significantly reduce water use
• minimize land disturbances
• reclaim land faster
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COSIA members represent over
90% of total oil sands production.
31 COSIA technical working
groups support a broad portfolio
of innovation projects in four
priority areas
12 Natural Sciences and Engineering
Research Council (NSERC)
academic research programs are
generating new knowledge.
COSIA in situ operators have
reduced freshwater use by 44
per cent, to 0.2 barrels per barrel
of oil produced. COSIA mining
operators have reduced net
water use from the Athabasca
river and its tributaries by 22
per cent, down to 1.7 barrels per
barrel of oil - all since 2012.
COSIA members have reduced
the operating footprint
intensity of in situ operations
by 7 per cent since 2012.
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We made great strides in 2019.

Message from our
Chief Executive
Wes Jickling
Chief Executive, COSIA

Climate change is one of
the most significant issues
of our time with scientific,
societal, economic and
political implications.
COSIA members – who
represent 90 per cent of
oil sands production – are
working hard to address
the climate-related risks
of their operations. They
have been innovating to
improve environmental
performance since 2012,
while meeting growing
global energy demand
and supporting Canada’s
economic development.
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Through COSIA, Canada’s oil sands companies
are driving clean technology development in
four priority areas – Greenhouse Gases (GHGs),
Land, Tailings and Water – to pave the way for
bold climate commitments made in the sector.
It’s a tough challenge, but one that both COSIA
and its members are up for. And it has made a
significant impact.
Canada is now number one among the world’s
top reserve holders for its environmental,
social, and governance (ESG) practices and
number two overall among the largest 20 oil
producing countries*. COSIA has a number of
potentially game changing technologies in the
pipeline and we are working to do more – in all
our priority areas.
I joined COSIA in August 2019 to lead a
refreshed five-year strategy that would see
COSIA hone its focus to keep in step with our
changing world and the changing needs of
COSIA members. To support this revitalized
approach, we immediately began work on a
number of initiatives to further advance our
important innovation work.
*

We launched a number of pilot projects to accelerate
innovation, including investigating ways to refine
our innovation approach and work more
effectively with others in the innovation
ecosystem. Our members also explored ways to
achieve step-changes in reducing GHG emissions
through identifying and prioritizing for
advancement the innovation paths with the
greatest potential for emissions reduction.

CLICK TO PLAY

Meanwhile, our highly successful annual Oil Sands
Innovation Summit (OSIS) sold out in 2019 with a
record 850 participants from Canada and abroad.
We expanded our public communications
program to more broadly share information
about the present and future of the oil sands,
including information about advancements in
environmental performance improvements,
technology successes and the industry’s
commitment to continue clean technology
development.
We also began reviewing our innovator
engagement landscape and the Environmental
Technology Assessment (E-TAP) online
submission process, to see where we could
streamline, become more efficient and offer
greater value to innovators.
We think you’ll be surprised by what COSIA
members are up to. Read on to find out more.

Spotlight
Listen to our Chief Executive discuss COSIA
Collaboration drives innovation success

Wes Jickling
Chief Executive of COSIA

Innovative collaboration…now more than ever

BMO Capital Markets Report: The 400 Billion Barrel Opportunity
for Friendly Oil, and Canada’s Evolving Role (March 2020)
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GREE N H OUS E GAS ES ( G H G )
We aspire to
produce oil with
lower greenhouse
gas emissions
than other sources
of oil.
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Matt McCulloch
GHG Director

OUR INNOVATION EFFORTS
INCLUDE FINDING WAYS TO:

The oil sands industry has

Efforts are continuing to reduce that

“Deep collaboration

been steadily improving its

number even further, paving the way

is a prerequisite

greenhouse gas (GHG) emissions

for bold climate commitments,

to accelerating

per barrel through improvements

including net zero and near net zero

widespread

Design operational best
practices to improve
environmental performance.

in technology and increased

goals as announced by some of our

greenhouse

operational efficiency.

members. The GHG Environmental

gas technology

Identify novel ways to produce
low carbon heat and power.

Per barrel emissions have

Priority Area is exploring a wide range

development and

Identify ways to better measure
and reduce fugitive emissions.

dropped by 20 per cent between

of technologies to reduce energy use

adoption.”

2009 and 2018 according to IHS

and associated emissions in both

Markit.

mining and in situ operations.

Improve energy efficiency in all
aspects of oil sands operations.
Identify new low carbon
technologies for mining and in
situ operations.

Reduce the cost of capturing
and storing or converting
carbon dioxide (CO2).
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GREENHOUSE GASES ( G HG)
Carbon XPRIZE
The NRG COSIA Carbon XPRIZE advanced with five
of the finalist teams in the natural gas track gearing
up to test their carbon conversion technologies at
the Alberta Carbon Conversion Technology Centre in
Calgary. This global competition aims to accelerate
the development of technologies that convert CO2
into valuable products.

Working groups

Haul truck technology
A number of technologies for the giant haul
trucks used at mining facilities were
evaluated – including truck design and
alternate fuels – to find ways to significantly
reduce vehicle emissions. We are now
collaborating with the Canada Mining
Innovation Council to engage directly with
haul truck providers and find ways to jointly
progress the most promising technologies.

Spotlight
GHG 101: Understanding greenhouse gases
Innovation in the oil sands: path to a
sustainable future
NRG COSIA Carbon XPRIZE
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Our priority technologies were advanced in all
areas in 2019 with considerable success through
nine working groups focused on different aspects
of oil sands operations.

and mine faces. Through this work, we are
narrowing down the most promising technologies
that are effective either singly, or in combination
with others as an important first step.

Collaboration began to assess several new
technologies for in situ facilities, such as steam
additives and non-condensable gas injection,
which could potentially continue to reduce water
and energy use in the oil sands. A recent BMO
Capital Markets report* noted that if noncondensable gas injection was used on a
commercial scale, it could reduce GHG emissions
by up to 15 per cent and operating costs by up to
20 per cent.

Carbon challenge

Quantifying fugitive emissions
We began field testing new methods and
technologies with potential for better quantifying
area fugitive emissions, the unintended or
irregular release of greenhouse gas emissions,
including from tailings ponds

Our natural gas decarbonization technology
challenge aims to identify innovative ways to
reduce or remove carbon from the natural gas
and create a lower carbon steam for oil sands
operations. A feasibility study was carried out on
two promising technologies that were identified
in 2019. One is based on acoustic waves and
the other on a series of chemical reactions.
Evaluation of both, and more, is continuing.
One of the by-products of natural gas
decarbonization is solid carbon and we evaluated
a number of options for application of this
material, including the manufacture of valueadded products, such as carbon fibres, which
offer a variety of industrial uses.

Geothermal potential
A preliminary assessment of geothermal
energy (heat generated in the earth’s core)
was conducted to see if there was potential
application to the Canadian oil sands. While
there are still many uncertainties, the study
found that geothermal energy does have the
potential to supply hot water on a commercial
scale for mining operations.

Novel modelling tool
We also released a novel ore handling
modelling tool that evaluates new or
alternative technologies for handling and
transporting ore in a mine. Academics and
other experts can now easily explore the
potential of these technologies and more
readily identify new solutions to reduce
energy use and mine emissions.
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LAND
We aspire to be
world leaders in land
management, restoring
the land and preserving
biodiversity of plants
and animals.
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* Cumulative from 2012-2019

Jack O’Neill
Land Director

OUR INNOVATION EFFORTS
INCLUDE FINDING WAYS TO:

2 0 1 9 HIGHLIGHT S

Make more efficient use of
land to reduce the extent
and duration of industrial
footprints.

Oil sands companies are committed

COSIA’s Land Environmental

“Potential solutions

to reclaiming all lands affected

Priority Area focuses on reducing

can help minimize

by their operations, which is why

the impacts of oil sands mining

the impact of

Accelerate reclamation;
reclaiming and restoring
disturbed land in a timely
manner.

planning to return a site to its

and in situ operations on land and

operations on the

natural habitat begins before any

wildlife in northern Alberta. It has a

boreal forest and

facilities are constructed. Even as

clear goal of reducing the

enable the continued

the industry grows, the ratio of land

operating footprint intensity of in

development of

disturbed by oil sands development

situ operations by 10% by 2022.

responsible energy.”

Conserve biodiversity;
maintaining natural
diversity including bird,
mammal and fish with a
focus on species of concern.

is declining thanks to advances in
drilling technology and progressive
reclamation science and techniques.
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LAND
COSIA Land Innovation
Opportunity
We aim to identify new research or potential
technologies that would enable in situ oil sands
operators to conduct below-ground exploration
with zero or very limited impact to the surface.
With the support of our technical working
groups, we drive innovation and research in five
important areas: wetlands, uplands, footprint
management, biodiversity and species at risk,
and boreal woodland caribou.

Restoring caribou habitat

Collaborative seed co-op

The Restoration Innovation Roadmap Phase 2
Project looked to identify a series of new
technologies and techniques for faster and more
efficient restoration of lands disturbed by
exploration activities. Legacy corridors cut
through the boreal forest for seismic lines and
other uses have not reforested sufficiently by
natural means. Increasing the rate of which these
areas are restored is expected to benefit many
forest species including woodland caribou.

The Oil Sands Vegetation Cooperative
(OSVC) celebrated its 10th anniversary in
2019. It’s a unique collective effort between
COSIA members, the Alberta Government
and other partners. The co-op started as a
collaborative effort to harvest seed and has
grown to become a space where companies
can share best practices and develop and
implement strategies to address common
reclamation issues.

Online Resources
We launched an online resource for best
practice land management in partnership with
the Canadian Forest Service. The Restoration
and Reclamation Virtual Tours and Silviculture
Toolkit is an online guide of free resources –
videos, fact sheets and guidebooks – that gives
anyone working in land reclamation
anywhere in the world access to Canadian
knowledge and expertise.

Spotlight
Creating topsoil in just five years
First four years of a young boreal forest
Wildlife monitoring plays an important role
2019 Research Report – Mine
2019 Research Report – In Situ
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Field tour learnings
Prioritizing restoration activities
Not all parts of a caribou range are equally
important to caribou, so prioritizing areas of high
value habitat for reforestation may offer greater
conservation benefits. A comprehensive threephase, multi-year project to identify these priority
areas concluded in 2019, The project aims to help
guide where to prioritize restoration activities to
benefit caribou in an efficient manner.

Outreach is an important part of COSIA’s
activities, and we hosted a field tour to showcase
compensation lakes, which are created to replace
fish habitat removed for mining activities. The
goal is to create a self-sustaining body of water
that supports a thriving aquatic ecosystem.
The 2019 tour provided participants –
environmental experts, federal and provincial
government specialists, and researchers – with
an on-the-ground opportunity to compare sites
at different stages of management, view
successful techniques, and discuss
revegetation opportunities and challenges.

10 years of faster forests
Faster Forests is a multi-year effort to
accelerate the restoration of sites disturbed
by oil sands activities. Over 10 years, more
than five million trees and shrubs have been
planted through the program, which has led
to widespread adoption of best practices
with respect to how sites are reclaimed.
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TA I LI N GS
We aspire to
transform tailings
from waste into
a resource that
speeds up land and
water reclamation.
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Dave Corriveau
Tailings Director

OUR INNOVATION EFFORTS
INCLUDE FINDING WAYS TO:
Actively develop new and
improved tailings technologies
to mitigate the accumulation
of fluid tailings (fine tailings
particles suspended in the
tailings pond).
Mitigate environmental
impacts due to tailings
production.
Create best practices for
tailings management and share
across industry.
Reduce the time required to
achieve a reclaimed landscape.
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2 0 1 9 HIGHLIGHT S
The oil sands industry is working to

Through the Tailings Environmental

“We want to

improve tailings management by

Priority Area, COSIA members

transform tailings

better monitoring active tailings

are focused on driving innovative,

into viable materials

ponds and developing novel

sustainable approaches to reducing

that can be readily

technologies to move them into

tailings volumes, accelerating tailings

used to reclaim

reclamation sooner. To date,

reclamation times, increasing water

disturbed sites.”

industry has invested more than $10

recycling and decreasing fugitive GHG

billion into tailings management and

emissions (the unintended or irregular

implementation of innovative

releases of gases, mostly from

tailings technology.

industrial activities).
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TA I LI N GS
Industry First
A seven year project to test filter press
technology was completed in 2019. The
technology is routinely used in other mining
industries; the COSIA project proved it can
remove up to 75 per cent of water from tailings,
producing a dewatered product that can be
managed with typical earth moving equipment.

Treating fine tailings
Suncor has developed permanent aquatic
storage structure (PASS), a fluid tailings
treatment process to significantly increase
the amount of fluid tailings to be treated in a
more sustainable manner. The treatment
process improves dewatering and the water
quality released from the tailings. The
treatment is part of an accelerated process
that will create a sustainable fresh water
lake which can be integrated into a reclaimed
mine site. Suncor is conducting ongoing
research and development including the
management and monitoring of a
demonstration pit lake, called Lake Miwasin,
constructed in 2018.

Spotlight
Tailings 101
2019 Tailings Research Report
COSIA’s Clay Challenge
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Working groups
Technical working groups made up of experts
from COSIA member companies play an
important role in assessing new innovation
for deployment.
• A Research Working Group supported the
fundamental research required for
tailings technology development. It has
been stewarding research related to novel
treatment technologies that may close
important gaps in knowledge.

• A Deep Deposit Working Group worked to
better understand cohesive deposits (a
problematic component of tailings) and is
finalizing a guide to help industry manage
these type of deposits.
• A Froth Treatment Working Group
investigated the potential environmental
impact of materials that are a by-product of
froth treatment tailings (a diluted bitumen
stream that is sent for processing) and is
evaluating several mitigation options.

Collaboration key
We showcased COSIA’s tailings research
priorities to more than 800 international
delegates at the 2019 Tailings and Mine
Waste Conference in Vancouver. This
engagement resulted in a strong response to
a request for ideas for future collaboration.

Bugs and veggies
Researchers wanted to see if combining
bacterial communities with native plant
species might result in technology that
enhanced the ability of plants to remove
water from tailings. An outdoor trial
found success with sandbar willows which,
combined with bacteria and amendment,
proved to be the best performer, removing
more water and creating denser tailings
than any other combination.
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W AT E R
We aspire to be
world leaders in
water management,
producing Canadian
energy with no adverse
impact on water.

$438 *
265 *
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John Brogly
Water Director

OUR INNOVATION EFFORTS
INCLUDE FINDING WAYS TO:
Improve the use and management
of all water resources.
Accelerate the development
and commercialization of water
treatment technologies for oil
sands operations.
Improve steam generation
technology and develop new
innovations that reduce GHG
intensity, water use, wastewater
production and costs for in situ
oil sands development.
Close knowledge gaps related
to the safe release of treated
mine water to the Athabasca
River in the future.
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2 0 1 9 HIGHLIGHT S
Oil sands companies strive to manage

The Water Environmental

“Success in these

water responsibly and achieve a

Priority Area is driving results in

areas will help

balance between reduced water use

a number of key areas.

us achieve our

and increased water recycling rates

aspiration to be

with potential impacts of operations on

Sunlight drives novel process

world leaders in

water quality and GHG emissions.

The oil sands process-affected water (OSPW)
generated by operations requires treatment
before it can be safely discharged into the
environment. A start-up company that answered
a COSIA challenge for new treatment
technologies is now piloting its treatment
solution in the field. H2nan0 Inc. has a proprietary
system that uses sunlight-powered technology
to remove organics from OSPW so that it is safe
for aquatic life.

water management.”

Currently, mining facilities recycle
approximately 80 to 85 per cent of the
total water used in operations and in
situ facilities recycle approximately 85
to 90 per cent.
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W AT E R
Working Groups
We created eight new in situ working groups in
2019 to advance priority research and
innovation.
Four groups – de-oiling, water treatment,
steam generation, and waste management –
cover the unit operations in an in situ central
processing facility.

Steam challenges
SAIT’s Once Through Steam Generator
(OTSG) Applied Research Laboratory,
which opened in fall 2018, is helping
industry find environmentally sustainable
solutions to the challenges associated with
steam generation for in situ facilities. The
program scope was expanded this year to
include a number of important test areas,
such as fouling (the buildup of minerals
inside the generator tubes) and corrosion,
and involve a number of university
researchers.

Spotlight
Training microbes to do a better jo
Wastewater to clean water
2019 Research Report – Mining
2019 Research Report – In Situ
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The remaining groups are focusing on process
analysis, process automation and controls,
asset integrity (ability to run safely, reliably and
effectively), and turnarounds (scheduled
facility shutdowns for maintenance).

World class testing facility
The $140 million Water Technology Development
Centre (WTDC) opened in 2019 at Suncor’s Firebag
site and is helping industry overcome the barriers
associated with testing new technologies in in situ
facilities. The first-of-its-kind demonstration site
allows companies to test water treatment
technologies to reduce water use, land footprint,
waste, and the impact of greenhouse gas
emissions. The WTDC was convened under COSIA
with joint industry partners Suncor, Canadian
Natural, Husky and CNOOC.

Several COSIA projects are underway to
advance research into pit lakes, which are
a best practice in the global mining
industry. They offer a safe solution for
responsible land reclamation and
handling of tailings in the oil sands.

Moving forward together
A Mine Water Release workshop in October
2019 was an important step in presenting the
latest research on mine water return to key
stakeholders. Representatives from
Indigenous communities joined federal and
provincial governments for this annual event.

Sharing best practices
In situ operators came together at the 2019 In
Situ Technology and Best Practices Forum to
share updates in a number of areas. Sharing
new technology and best practices across
the industry helps accelerate the pace of
environmental performance and reduce
operating costs.

Pit lake research

Syncrude’s Base Mine Lake and Suncor’s
Lake Miwasin are two COSIA projects
which are underway to establish pit lakes
as a safe and effective aspect of oil sands
mining reclamation.

Natural treatments
Native plants and micro-organisms have the
potential to remove contaminants from
tailings water and an outdoor field trial at
Innotech Alberta’s test facility is testing
different combinations of tailings and water
treatment technologies with plant life.
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M ON ITORI NG
The Oil Sands Monitoring (OSM) Program is one of the largest regional
environmental monitoring programs in North America. A national
initiative, it’s a unique collaborative effort with multiple partners who
represent provincial and federal governments, the Alberta Energy

• Is there environmental change?
• Is the change due to oil sands development?
• What is the cumulative effects contribution
from oil sands development?
The OSM Program measures ambient air quality,
regional surface water and groundwater quality
and quantity. It also monitors the terrestrial
biological ecosystem health, including wetlands.
As a result, the program assesses change in air,
water, and land as they relate to oil sands
development. The OSM Program has not seen

Spotlight
OSM 2018/19 Annual Report
Oil Sand Monitoring Program 101
Oil Sands 101: What’s different about
Alberta’s oil sands?
What is biodiversity and why does it matter
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Sharing research

major changes or exceedances in the attributes
of the region’s air, water, or terrestrial biology
being monitored.

The OSM Program assures Canadians, and the global
community that oil sands development is monitored at
a regional level by an independent third party. It freely
shares a large database of knowledge – more than 700
technical reports to date – to researchers and the
public around the world.

Collaborative efforts

Six core themes

The program is co-led by the governments
of Canada and Alberta, which founded the
program in 2012. Provincial and federal leaders
work alongside the Alberta Energy Regulator
(AER), Indigenous and Métis communities, nongovernmental organizations (NGOs), and industry
in the Alberta oil sands region, to govern and
operate the OSM Program.

With input from all OSM Program partners, the
program was refined to six core areas in 2019 to focus
on cumulative effects priorities such as:

Regulator, Indigenous and Métis communities, and industry.
The monitoring program is funded by the oil sands
industry, including COSIA members, to employ
environmental effects monitoring (EEM) in support
of answering the following key questions:

COSIA shares the OSM Program monitoring data
among COSIA members and supports development of
scientific plans for new OSM Program initiatives.

Industry representation
COSIA and the Canadian Association of Petroleum
Producers (CAPP) along with industry experts,
represent industry in the OSM Program. COSIA’s
Monitoring Priority Area is the point of contact
for industry technical support within the program.
Member participation is coordinated through
COSIA’s Monitoring Steering Committee, which
feeds industry input into technical issues and into
the design, implementation and improvement of
the program.

Have things changed?
How far does it go?
Is it getting better or worse?
Is there cause for concern?
Where is it coming from?
Does it need to be fixed? What could be done
differently?
• How should monitoring be adapted given new
knowledge?
•
•
•
•
•
•

New core areas are:
Terrestrial biological monitoring
Ambient air and deposition monitoring
Wetland monitoring
Aquatics monitoring (including fish, benthic
invertebrates and surface water quality and quantity)
• Groundwater monitoring
• Community based monitoring
•
•
•
•

Ole Mrklas
Monitoring Director

“The OSM Program
is a forum for
open discussion
on important
environmental
topics. That’s its
strength – everyone
is working towards
a common goal.”
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F O R I N N O V AT O R S
What do we want to achieve?
Identify desired innovation outcome.

1
What happens to ideas that didn’t make it? 8
Learnings are continuously and widely
shared to advance the body of knowledge.

What does success look like? 7
Proven knowledge and technology is
implemented across the industry.

2 How do we get there?

Describe the speciﬁc knowledge gap and
innovation required to achieve the goal.

APPROACH TO
INNOVATION

Will the technology scale commercially ? 6
Viable projects are ﬁeld tested by
COSIA members.

3 Who can help us?

Communicate the ask to innovators,
such as companies, universities,
and others.

4 How do we accept and review ideas?
5

Innovators propose ideas through E-TAP.
COSIA members convert promising ideas
to development projects.

How do we manage the most promising ideas?
Qualiﬁed projects advance through a rigorous evaluation process.

Ideas and potential solutions can be
submitted through COSIA’s
Environmental Technology Assessment
Portal (E-TAP) at cosia.ca. E-TAP
submissions are viewed by all COSIA
members. If even just one member is
interested in the idea, commercial
discussions will begin.
More information, technical details
and submission requirements can be
found on the COSIA website.
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We are focusing our
efforts in areas that
will have the biggest
impact. These include:
GHG Innovation Opportunity
New research or innovative technologies
that will partially or completely remove
the carbon content of natural gas.

Reaching out to innovators
We want to hear about new ideas
and novel innovation from
academia, research centres,
innovation hubs, anyone who could
help us continue to improve the
environmental performance of
Canada’s oil sands industry.

Land Innovation Opportunity
New research or innovative technologies
that would enable in situ oil sands
operators to conduct below-ground
exploration with zero or limited impact to
the surface.
Tailings Innovation Opportunity
New research or innovative technologies
to explore the bulk and surface attributes
of oil sands clay minerals to effect a
beneficial behavioral change in tailings.

Spotlight
Propelling start-ups to the finish lin
Measuring the value of innovation
The COSIA innovation model: getting to
commercialization faster
Creating community to spark innovation
Innovation road a crooked path

Water Innovation Opportunity
New research or innovative technologies
to passively treat dissolved organic
compounds present in oil sands process
water (OSPW).

Innovative ideas and the power of
open sourcing
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Discover more about COSIA
Sign up for our newsletter to receive regular updates.
Follow us on social media (LinkedIn, Facebook, Twitter

Canada’s Oil Sands Innovation
Alliance (COSIA)

Canada’s Oil Sands Innovation
Alliance – COSIA

Contact Us
520 5th Avenue SW
Suite 1700
Calgary, Alberta T2P 3R7
403.444.5282
info@cosia.ca

www.cosia.ca

COSIA_ca

