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What is Carbon Capture, Utilization and 

Storage (CCUS) & Why is it Important? 

CCUS is a technology that safely helps 

protect the environment by capturing 

carbon dioxide (CO2) and storing it deep 

in the ground.

CCUS is critical to meeting Canada’s 

long-term energy needs and climate 

goals.

The AER ensure the safe, 

effective orderly, and environmentally 

responsible development of Alberta's 

energy resources over their lifecycle, 

including CCUS AER 2

Source: Alberta Energy, 2022 



How Does CCUS Work? 

Captured CO2 emissions may 

come from a plant or industrial 

site and stops them from being 

released into the atmosphere.
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The captured emissions are then 

transported and stored 

underground into deep saline 

aquifer formations at depths 

greater than 1,000 metres.

Source: Alberta Energy, 2022 

Source: Alberta Energy, 2022 
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Is CCUS a Proven Technology? 

CCUS is a proven technology that has 

operated in several other jurisdictions in 

world, including Saskatchewan, the 

United States and Norway for decades.

The AER has approved two CCUS 

projects to date:

1. The Shell Quest (CCS) project AER Approval 

# 11837 (August 2012)

2. The Enhance Energy (CCUS) project AER 

Approval # 12832 (December 2018)
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Directive 065 CO2 Application Process

The AER regulates two types of CCUS processes:

1. Carbon Capture and Storage (CCS)

– CCS projects are also referred to as 

CO2 sequestration schemes (Unit 4)

– A CO2 sequestration scheme is the permanent 

storing and trapping of CO2 in an approved 

subsurface saline aquifer

2. Carbon Capture, Utilization, and Storage 
(CCUS)

– CCUS projects are also referred to as 

CO2 enhanced oil recovery (EOR) and storage 

schemes (Unit 2)

– CO2 EOR storage schemes improve the 

production of residual oil which also has the 

effect of a net sequestering of CO2
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Legislative Context for CO2 Sequestration

The Mines and Minerals Act states that the Crown owns the pore space 

and, for CO2 sequestration schemes, the Crown is accountable for the long-

term liability

The Carbon Sequestration Tenure Regulation enables the Government of 

Alberta to issue evaluation permits, agreements, and leases for carbon 

sequestration in Alberta

The Oil and Gas Conservation Act (OGCA) permits the AER to approve 

CO2 schemes if CO2 injection will not interfere with:

• the recovery or conservation of oil and gas, or

• an existing use of the underground formation for storing oil and gas
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Surface rights for CO2 sequestration projects are managed through 

the Public Lands Act, Surface Rights Act, and the OGCA

Alberta Energy issues subsurface Crown lands agreements & tenure rights

AER issues scheme approvals after the review of an application in 

accordance with AER directives and requires industry compliance, 

enforcement

Alberta Environment and Protected Areas (EPA) enables the generation 
of carbon credits through the Alberta Emission Offset System and the 

generation of emissions performance credits under the Technology 

Innovation and Emissions Reduction Regulation (TIER)
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Context for CO2 Sequestration 



Monitoring, Measurement and Verification

(MMV) Plans and Closure Plans 

MMV plans are an important requirement for 

all CCS scheme approvals to demonstrate 

conformance

Requires a robust multi-domain monitoring 

and verification program to be in place for 

the life of the project: 

• Geosphere, Hydrosphere, Biosphere, and the 

Atmosphere. 
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Monitoring, Measurement and Verification

(MMV) Plans and Closure Plans 

Closure plan establishes performance 

criteria for closing a CO2 sequestration site

The MMV establishes the performance 

criteria for the closing of a CO2

sequestration site

The Mines and Mineral Act requires the 

following:

• Post-closure Stewardship Fund, 

• Approval of a Closure Plan, 

• and Issues a Closure Certificate AER 9

(Source: RFA, 2013)



Regulatory Process for CO2 Sequestration 
Applications
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Evaluation Phase

•Alberta Energy Evaluation 
Agreement

•Participation involvement, 
surface notification and 
public involvement, must 
be conducted in 
accordance with Directive 
056

•Evaluate geological 
suitability for CCS and 
establish baselines

•Construct MMV Plan
•Can apply for Directive 
056 well licence to 
evaluate

•CO2 injection cannot start

Sequestration 
Phase

•Alberta Energy Crown 
Authorization to Sequester 
CO2

•Participation involvement, 
surface notification and 
public involvement, must be 
conducted in accordance 
with Directive 056

•Subsurface notification in 
accordance with Directive 
065 

•Update and submit a MMV 
plan and Closure Plan

•Apply for Directive 065 
scheme approval

•CO2 injection may 
commence upon AER 
approval

Closure / Post 
Closure Phases

•Maintain appropriate 
Crown agreements

•Update MMV and Closure 
Plans 

•Provide evidence to 
support the issuance of a 
closure certificate

•Selected monitoring 
activities continue to 
demonstrate conformance

• Reclamation 
requirements under the 
Environmental Protection 
and Enhancement Act 



CO2 Sequestration – Scheme Requirements
Section 4.1.6 Application Requirements for CO2 Sequestration 

Schemes

• Define the storage capacity estimates, containment, and injectivity

• Develop models and execute simulations to predict the extent of the CO2

fluid plume 

• Ascertain that the proposed scheme will perform effectively and safely

• Establish a site-specific risk assessment that will allow for thorough risk 

management throughout the life of scheme approval

• Establish baseline conditions to design and implement a monitoring 

program (MMV & Closure Plans)

• Assess the risks associated with the storage and remediation strategies 

in case of loss of containment
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Additional Engineering Requirements

Section 4.1.7 Application Requirements for Carbon Sequestration

Injectivity test to establish Maximum Wellhead Injection Pressures 

(MWHIP)

• Injection must always be below the fracture pressure

A hazard assessment evaluating potential for induced seismicity within 

the maximum CO2 plume extent

Submission of annual progress reports regarding scheme operation, 

containment, and performance

Submission of timeline charts with planned and issued dates and 

duration should cover all phases of the CCS project from pre-injection, 

injection, and post injection.
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Directive 065 CO2 Sequestration
Section 4.1.7 Geological Containment

➢ Geological Containment Assurance through the 

approved MMV plan

• evaluation of cap rock lithology, thickness, extent, integrity

• existence of faults and/or other zones of weakness

• subsurface containment and groundwater monitoring programs

– baseline data, monitoring, mitigation measures

• impacts to other pore space users

• geological and geomechanical modelling

• induced seismicity hazard assessment
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AER Requirements in Other Associated 

Directives

Directive 020: Well Abandonment 

Directive 051: Injection and Disposal Wells – Well Classifications, 

Completions, Logging, and Testing Requirements

Directive 056: Energy Development Applications and Schedules 

Directive 071: Emergency Preparedness and Response Requirements 

for the Petroleum Industry

Directive 087: Well Integrity Management
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Additional Resources & References 

Online
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• https://open.alberta.ca/dataset/9781460105641

Carbon capture & storage : summary report of the 
regulatory framework assessment (“RFA”)

• https://www.alberta.ca/carbon-sequestration-tenure-management.aspx

• Carbon Sequestration mapping tool 

Alberta Energy Carbon Sequestration Tenure 
Management

• https://www.aer.ca/providing-information/by-topic/carbon-capture

AER Website: Providing Information CCS

• https://www.aer.ca/regulating-development/project-
application/application-processes/co2-sequestration

AER Website: Application Process Timelines CO2 
Sequestration

https://open.alberta.ca/dataset/9781460105641
https://www.alberta.ca/carbon-sequestration-tenure-management.aspx
https://www.aer.ca/providing-information/by-topic/carbon-capture
https://www.aer.ca/regulating-development/project-application/application-processes/co2-sequestration
https://www.aer.ca/regulating-development/project-application/application-processes/co2-sequestration





