
Spectra Energy’s Fort Nelson CCS 
Feasibility Project

University of
North Dakota

Grand Forks

Drill rig and camp site near Fort Nelson, British Columbia, Canada

Projected to be one of the largest CCS projects in the world.

Spectra Energy is proactively addressing subsurface risk as 
part of the technical and feasibility assessment phase by 
implementing a comprehensive risk management framework.

Scope
Subsurface, technical risk

Two reference periods:
Injection: 0-50 years
Post-injection: 50-100 years

Risk  Identification

Risk Analysis and Evaluation

Risk-based Monitoring, Verification, Accounting 
(MVA) Recommendations
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Risk-based action plan (Example)

Risk family
Maximum 
criticality Action 1 Action 2 Action 3 …

Family 1 5 X …

Family 2 7 X X …

Family 3 9 X X …

Family 4 2 X X X …
… … … … … …

Risk mapping (Example)

Risk register (Example)

1 2 3 4 5 1 2 3 4 5

1 … Injectivity Injectivity loss 3 4 1

2 … Capacity
Decrease in 

storage volume 2 3 4 2

3 … Containment
Leakage to other 

formations 1 2 2 3

Frequency
#

Risk 
Name

Type of 
Consequence Impact

Level of Physical 
Consequence
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Cross-disciplinary expert workshops

Risk register (Example)

Failure Mode and E�ects Analysis 
(FMEA)

System:
Fort Nelson CCS Project

Subsystem:
Sealing

Formations

Subsystem:
Wells
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+

#
Risk 

Name
Type of 

Consequence Impact

1 … Injectivity Injectivity loss

2 … Capacity
Decrease in 

storage volume

3 … Containment
Leakage to other 

formations

Subsystem:
Storage 

Reservoir

Publicly available risk databases, e.g.
Features, Events, Processes (FEP)

Function:
Prevent
leakage

Function:
Sustain

Injectivity

Function:
Inject CO2

Cross-disciplinary expert workshops
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Cause 1

Cause 2

Failure 
mode

Consequence 3

Consequence 1

Consequence 2

Detailed analysis of critical risks

•Parameter 1
•Parameter 2
•Parameter 3

Parameters to be monitored

EERC
Energy & Environmental Research Center®

Putting Research into Practice

Risk management process 
complies with international 
standard for risk management.

Identify the risks

Analyze & map the risks

Evaluate the risks

Risk Treatment
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Risk Management Framework:
Policy, Mandate, Scope, Context, Communication, 

Risk Criteria, Risk Metric System
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Risk Assessment

Risk Management

All potential impacts considered:
•	 financial
•	 environmental
•	 health and safety
•	 public perception/corporate image
•	 legal/regulatory
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