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o0 Some CO, facts

* CO2is Captured from not only coal
plants, but cement plants, refineries,
fertilizer plants, ethanol facilities and
more.

A tonne of CO2 will fill a 27 foot cube

You will create about 14 Tonnes a
year

 Example: NYC emits about 150,000
tons/day




oe Some CO2 Facts
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o0 Reservoir Rock
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What is a Reservo
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o0 Can it leak?

Seal Faults

OO, pressure fractures the seal. OO escapes through 'gap’ in
capmckbmionmﬂon.

Wells Migration
CO, escapes via a CO, passes spill-point & migrates  Dissolved CO, is driven by
poodyabmdomdwal. Mbmm formﬁonﬂmvlod\dowm
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®®® (CO02storage and EOR

* Most EORis running miscible CO,
from one well to another, often in

complicated patterns —

Purchased CO, w Injected |

Aneopoperic ot [l co,

e “Supercritical” CO, becomes
important to achieve miscibility with
the oil

« “WAG” is alternating water with the 2ot
CO, to build up an “oil bank”
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o0 How Much can be stored?

(a) Increased (b) Level of Detail

certainty and Resolution
of storage A
potential High
Increasing
cost of
storage
Medium

o
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e Storage Volume dependentupon many factors
* Theoreticalto actual matched capacity are very different
e Storage happensin different ways

>
Site Local Regional Basin Country

: CO Injecuon

S(rucnnl lnd &Mwaphic Trap Filling
v | | |
Hvrlmdym Trapping
|
I

Mineralization |
[ |
Adsol

rption
|| l

|
L
|
|
\
I
10

102 10° 104 105 108
Time (years)

(b) 100
Structural, Statigraphic
- and Hydrodynamic Trapping
S
3 Residual CO,
= Trapping
c
jo3
o
o Increased Storage Security
=
a
Q
©
—
._
=

10 100 1,000
Time Since Injection Stops (years)




® ® © Sjte Selection Considerations

* Suitable Geology

* Porosity under a seal
e Depth greater that 1000m
* Volume considerations

* Proximity to source
* Pipeline approximately S1million per km
* Rail a possibility but for smaller emissions

* Pore Space Ownership
e Suitable Surface conditions




Cement to surface
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X Aquistore/Boundary Dam Background

* CCS plant in lower right

* Each stack represents a
“unit” at the plant
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¢ Li n e fro m U n it 3 S e e n SaskPower CCS facility achieves 4 million tonnes of CO2

captured
running to CCS Pla nt Gocos l !!

e Decision to build was in
2008

* Wells drilled in 2012
* Producing CO2in 2015
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® ® © Site Selection and Characterization
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®® " Well Design
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® ® © Injection parameters

e Bottom Hole Pressure Measured at
3136m

* 90% Fracture at this depth = 6,020 psig
(41,000kPa)

 ESDV Trip Point = 6,020 psig

e PCV-907 also has an override that
starts to limit the maximum it can

open at 5,920 psig
e Annulus surface pressure
* ESDV Trip Point = 1,000 psig

e Alarms built into DCS for Surface
Casing and Ambient CO2 Levels.

* Datais reviewed on a monthly basis,
although monitored in real time




® ® © Pipeline Route

Sales to Whitecap (Weyburn)
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® ® © Objective of a Monitoring Program .
Measurement — Monitoring — Verification (MMV) ®

O 1 Demonstrate containment and conformance of
injected CO,

O 2 Manages risks identified by the project’s risk
management plan

O 3 Collect data needed to verify and update models and
simulations

04 Enable the potential transfer for long-term liability

O 5 Meet any regulatory requirements that are set out in ., I O K

legislation
tonnes of CO, stored at
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Aquistore Monitoring Program
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® ®@ © What it looks like




® @® © Seismic Studies Surface Geophones vs. DAS
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Simulated CO?2 Saturation
Deadwood D —Top Layer Only
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o0 The PTRC and CCUS

 Weyburn and Aquistore Projects
* Turning CO2 EOR into Storage

e Generate Highly Qualified People at our universities

 PTRC is an organization that can sit between government, industry and
academia, and work towards mutually beneficial solutions

* This is a growing industry in the country — The PTRC remains at the
forefront

Progressive
Aboriginal  [«elNI ¥ }ays}
RELATIONS
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Canadian Council for '/
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Thank you!
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