
Carbon Capture Utilization  
and Storage

Pathways Alliance’s proposed foundational project is an integrated carbon capture 
utilization and storage system using a CO2 transportation line to link carbon capture 
facilities at oil sands operations to a storage hub in northern Alberta. The Province 
of Alberta and the oil sands industry have decades of experience safely developing, 
deploying and monitoring this technology. 

CARBON CAPTURE
Carbon Capture Utilization and Storage, or CCUS, is a proven, reliable and safe technology that’s been used 
around the world for more than 45 years to mitigate environmental impacts by reducing greenhouse gas 
emissions (GHGs) from fuel combustion or industrial processes.

CCUS technologies capture carbon dioxide (CO2) from a facility before it is released into the atmosphere and 
then transport it by pipeline to a secure location, where it can be safely stored underground in deep geological 
formations. These formations are typically between one and two kilometres beneath the surface.

Carbon capture is a three-step process that includes capture, 
transport, and storage.



How CCUS works

Carbon capture is a three-step process that includes capture, transport, and storage.

CAPTURE
In the capture process, capture equipment is fitted to the flue stack of an industrial 
facility. The process will divert the flue gas containing CO2 (before it reaches the 
atmosphere) into vessels where a chemical is used to separate and capture the CO2 
content within the flue gas.

TRANSPORT 
In the transport process, the captured CO2 is compressed to convert it to a liquid. The 
liquid CO2 is transferred by a specially designed pipeline to the secure storage hub. 
In the case of the Pathways Alliance CCUS project, this pipeline will follow existing 
pipeline routes where practical to limit land disturbance.

STORAGE
In the storage process, the liquid is injected into the storage hub. In the case of the 
Pathways Alliance CCUS project, the liquid will be injected into a saline (non-potable) 
aquifer deep underground. 

The injected CO2 remains in the deep geological formation forever, trapped beneath cap 
rock.

In the transport process, liquid CO2 is transferred by a specially designed pipeline to the secure storage hub.  
For our CCUS project, the pipeline will follow existing pipeline routes where practical to limit land disturbance.



REDUCING EMISSIONS
Scientists and leading experts around the world agree widespread use of CCUS technology to reduce GHGs 
are a necessary tool to help prevent a gradual increase of the earth’s temperature. 

These experts say reducing gases that trap heat in the atmosphere from human activities will help limit 
temperature increases and potential future effects that threaten human health and safety and cost society 
hundreds of billions of dollars annually.  

For Canada’s oil sands industry, CCUS is an important part of its efforts to address climate change. At the 
same time ensuring that Canada is recognized as the country of choice to provide the energy and everyday 
products that we will need for decades to come.

SAFETY
Located in the Western Canadian Sedimentary Basin, Alberta has ideal geology for the safe, permanent 
storage of captured CO2. Rock formations that have securely stored oil and gas for millions of years can  
also safely store CO2 
permanently. These 
multiple overlying layers 
of impermeable rock 
formations act as natural 
seals.

Alberta is among the 
global leaders in carbon 
capture and storage and 
has a strong track record in 
employing this technology. 
For example, the Quest 
and Alberta Carbon Trunk 
Line projects have safely 
captured, transported, and 
stored a total of more than 
seven million tonnes of CO2  
since starting operations.  
That’s the equivalent of 
taking the emissions  
from 1.5 million cars off  
the road.

CCUS: Safely reducing emissions

Rock formations that have securely stored oil and gas for millions of years 
can also safely store CO2 permanently. These multiple overlying layers of 
impermeable rock formations act as natural seals.

For more information, 
please visit the International 
CCS Knowledge Centre at 
ccsknowledge.ca



TO LEARN MORE
Visit the Pathways Alliance website at  
www.pathwaysalliance.ca. You can also reach 
us at contact@pathwaysalliance.ca 

DEEP AND SAFE STORAGE
Captured CO2 from large-scale 
projects is stored deep below the 
earth’s surface, typically more than 
one kilometre underground. By 
comparison, fresh water in this area is 
typically around 150 metres below 
surface. This depth is well below any 
fresh water sources. For example, 
groundwater depths within the 
Pathways storage hub are typically 
around 150 metres below surface. 

Scientific research and decades of 
experience developing carbon capture 
technologies demonstrates that various 
geological trapping formations will 
contain the CO2 deep underground. 

Careful site selection and rigorous 
monitoring serve to ensure the injected 
CO2 remains  sequestered and does not 
have any impact on fresh water, plants, 
soil, or geological stability. 

MONITORING
Because of Alberta’s early adoption of CCUS technologies, the province has comprehensive legislation 
governing CCUS.

The Pathways Alliance team is made up of scientists and engineers who have significant technical experience 
understanding subsurface reservoirs, rock properties and the ways in which gases can be safely transported 
and stored.  

The Pathways Alliance team will conduct extensive monitoring underground in the injection wells, the 
storage formation, deep monitoring wells and shallow groundwater wells to provide the highest possible 
levels of assurance to local stakeholders.

The CO2 storage hub will be located more than 1,000 metres 
below the surface, which is significantly deeper than any fresh 
water sources.


