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Risk Management Processes    

Risk  management  provides  a  comprehensive  decision‐making  process  that  aids  decision‐makers  in 
identifying, analyzing, evaluating and controlling all types of risks, including risks to health and safety. The 
objective of risk management is to ensure that significant risks are  identified and that appropriate action  is 
taken to minimize these risks 
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Objectives of Phase 1 Risk Assessment Activities

• Apply risk assessment techniques to predict the long‐term fate 
of CO2 within the storage system

• Identify risks associated with geologic storage
• Assess ability of oil reservoirs to securely store CO2 (where 
CO2 migrates to and what are the fluxes) 

• Derive how much CO2 is stored in the Weyburn reservoir as a 
function of time

• Explore consequences of any leakage

• Provide assessment results primarily in terms of flux of CO2
from the geosphere as function of time

These first two bullet points define a 

PERFORMANCE ASSESSMENT!



Risk Assessment Methodology

•FEPs (Features, Events and Processes)

• Systems Analysis

•Scenario Development
• Base Scenario
• Alternative Scenarios

•Deterministic Risk Assessment provides an estimate of 
risk associated with a specific set of parameter values

•Probabilistic Risk Assessment provides risk distribution 
attributed to the uncertainty in all parameter values.



Several RP workshops were held to develop FEPs

Integration with EU and CCP efforts in FEPs

Change Hydrogeological Properties
as Mineralogy Changes

Identification 
of Task 
Providing
Input Data

Dissolution of Minerals
Mineral Surface Processes
Porewater Chemistry

Mineralogy of
Reservoir Rock

Features, Events and Processes



Alternative Scenarios
Engineering options for EOR
Reservoir operation options
Well abandonment options
Impact of salt dissolution

Fault activation/re‐activation
Tectonic activity
Human intrusion



09 / 01 / 200001 / 01 / 200301 / 01 / 200601 / 01 / 200901 / 01 / 201201 / 01 / 201501 / 01 / 201801 / 01 / 202101 / 01 / 202401 / 01 / 202701 / 01 / 203001 / 01 / 203301 / 01 / 2034

End of EOR

75-Pattern Simulation Model and Results

CO2 Global 
Mol. Fr.

Vertical/Horizontal Scale = 30/1



Geosphere Migration Model: Integration

Total active cells: 
38250



0.02%

CO2 Migration within System Model

18.2%

8.6%
60 yrs60 yrs



Geological 
“container” at 
Weyburn is effective:
•Primary carbonate and 
secondary shale seals are 
highly competent

•Hydraulic separation 
between adjacent 
aquifers

Migration of CO2
outside the EOR area 
at 5000 years post‐
injection:
•26.8% (7 million tonnes) 
moves outside the EOR 
area but remains within 
region

Summary of Phase 1 Results

Potable Aquifer

18.2%

0.0%

8.6%

0.02%

0.14%



•A generalized performance assessment model, 
CQUESTRA‐I (CQ‐I)

•Employed simplifying assumptions and a compartment 
model approach

•“System” is characterized by analytical solutions

•Compartments connected by common processes (e.g. 
diffusion) and analytical functions

Probabilistic Approach

Aquifer
Reservoir
CO2

Wells

Aquitards
& Aquifers

Biosphere



PRA Demonstration Case Study

31

30

19

32

29

20

33

28

21

34

27

22

35

26

23

36

25

24

31

30

19

32

29

20

33

28

21

34

27

22

35

26

23

36

25

24

33

28

21

34

27

22

35

26

23

36

25

24

31

30

19

18

7

6

32

29

20

17

8

5

33

28

21

16

9

4

34

27

22

15

10

3

35

26

23

14

11

2

36

25

24

13

12

1

31

30

19

18

7

6

32

29

20

17

8

5

33

28

21

16

9

4

34

27

22

15

10

3

35

26

23

14

11

2

36

25

24

13

12

1

33

28

21

16

9

4

34

27

22

15

10

3

35

26

23

14

11

2

36

25

24

13

12

1

18

7

6

18

7

6

17

8

5

16

9

4

15

10

3

14

11

2

13

12

1

18

7

6

17

8

5

16

9

4

15

10

3

14

11

2

13

12

1

16

9

4

15

10

3

14

11

2

13

12

1

R 12R 13R 14

T 7

T 6

T 5

R 14 R 13 R 12

W2M

T 5

T 6

T 7

2002

2003

2004

2004

2005

2005

2006

2007

2008

Pattern 1

Phase 1APhase 1A



Final Phase Risk Assessment Activities

• Conduct peer review 
evaluation of the Base and 
Alternate Scenarios

• Update and refine the 
geosphere model

• Conduct a semi‐quantitative 
risk assessment for Weyburn 
and Midale Project  

• Use Experts and Stakeholders 
to provide opinions on 
likelihood and consequences of 
various impacts due to leakage 
at Weyburn

• Conduct a full‐field Risk 
Assessment at Weyburn and 
Midale

“All I’m saying is NOW is the time to 
develop the technology to deflect an 

asteroid”
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