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Summary

Since 2015, the Aquistore CO; storage site in southern Saskatchewan (Fig. 1a) has been injecting
CO, that is captured from the nearby SaskPower coal-fired power plant. CO: is injected into
multiple zones within the Cambro - Ordovician Deadwood and Winnipeg formations and to date
(as of January 2026), approximately 680 kt of supercritical CO» has been injected at rates that
have varied over time and currently average about 50 tons of CO- per day.

The Aquistore site comprises an injection well and an observation well, spaced 150 m apart. The
injection well is perforated over four perforation intervals, all characterized by low gamma-ray
responses, indicating a clean reservoir (Fig. 1b). Repeated pulsed neutron decay (PND) surveys
between 2015 and 2018 show that CO, predominantly enters one particular perforation interval
(Hawkes and Sohail, 2019). Spinner logs acquired in 2015 indicated roughly equal CO-
distribution between perforation 2 and perforations 1 and 3 combined, whereas the 2019 spinner
log showed that approximately 90% of the injected CO. was entering perforation 2, highlighting
an increasing concentration of flow into this interval over time.

Part of the preferential flow into the second perforation is attributed to salt precipitation in the
wellbore, which nearly completely blocked the lowermost perforation (perforation 4) (Talman et
al., 2020). This interval was initially considered to have the highest reservoir quality at the start of
injection. However, the reason the second perforation is overperforming to such an extent remains
unclear.

Theory / Method / Workflow

Minimal core was recovered during drilling of the Aquistore wells, and only two sidewall plugs
were collected at the depth of the second perforation from the injection well. The nearest well with
core from the interval of interest is the Deep Project geothermal well (DGW), located
approximately 25 km southwest of the Aquistore site. The DGW provides continuous core
coverage across the entire Deadwood-Winnipeg interval. Previous studies interpreted the
Cambro - Ordovician succession in the Williston Basin as having been deposited in a shallow,
open-marine environment, suggesting that stratigraphic variability between the Aquistore and
DGW may be limited. This interpretation is supported by machine-learning—driven geophysical
modeling that indicates lateral stratigraphic continuity across southern Saskatchewan (Vaisblat et
al., 2022).

Detailed core description of the DGW core revealed the presence of a cemented fracture network
within the interval corresponding to the Aquistore second perforation. Investigation of sidewall
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plugs and cutting samples from the Aquistore well suggest similar fractures exist in Aquistore, but
the data (cutting size and image quality) is of low quality and inconclusive.

With the assumption that the fractures do exist in the Aquistore well, this study evaluates the
contribution of local stresses, injection pressure, fracture opening pressure and thermal cooling
effects on injection performance. To evaluate near well-bore fracture opening pressure intact
samples, as well as samples containing fractures were hydraulically fractured in the lab. Results
were incorporated into a 1D earth model and compared with injection CO; pressure.

[]
3
©

.| Forma. Co—T—

lce L B
\1 Canada (Saskatchewan) Box | s i
. [

SHELL MACOUN g

Black
Island

Winnipeg

SHELL SOUTH OXBOW A
TEXACO OUTRAM e

=]
p
Aquistore (obs) ok
Border 6. Border 3 Aquistore (inj) I N,

Border 5
— _l%md_er i

.
" Border 1 STEEL REEF PINTO g

Border 2/ 2b USA fN Dakota}
[

SVANGSTU 24-18

Deadwood

RINDEL 43-16 @

]
HOLTE 6-21

Kilometres D
a [] 10 20 30
Em=-= = =]

b Precam. l.-,:‘
| =

Figure 1 The Aquistore and Deep Project. (a) Map of southern Saskatchewan showing the location of the Deep Project wells
(border wells) and the Aquistore wells. (b) Stratigraphic column of the project target formations (left track). Purple lines indicate
the locations of perforations in the Aquistore well, numbered from 1 (top) to 4 (bottom). The Deadwood subdivision is informal
and shown as used internally within the project. The gamma-ray log and locations of the core (black line) and sidewall plugs
(black dots) are shown in the right track. Note the low GR signature of the perforated zones.
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