0 OO00O00O0O0O0O0OODODOOO 2019 <

CO i BT FfirEAMEICR T TD
T EEBTEAFEOERYEH

otdotbotdotuoboboboboood

(OO0)obooooobOoOoOdoRITED
cCo.0000nonnononoonon




Maturing global CO, storage REPORTS

resources on offshore continental
margins to achieve 2DS emissions
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Study shows world has sufficient CO2 storage

capacity Make CCS Great Again!!

Pee 102019 achieved by installing 10,000 to 14,000 injection wells worldwide in the next 30 years.

The study concludes there is easily enough space in the world’s nearshore continental margins
to meet the IPCC’s goal of storing 6 to 7 gigatons of carbon dioxide a year by 2050. 2
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Community Relations

Anne Maree Dowd ¥ & Mallory James

Social License to Operate (SLO)
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Shale gas drilling has a visual impact on the landscape, as seen here in Wyoming,



Stage 1 began at 13:04:48 UTC on July 7" and ended at 15:01:09 UTC on July 7th.
Depths: ~ 3.53 km - 3.44 km (11547 ft. - 11295 ft.)
Stage 2 began at 23:32:18 UTC on July 7th and ended at 01:30:15 UTC on July 8th,
Depths: ~ 3.43 km - 3.35 km (11230 ft. - 11005 ft.)
Stage 3 began at 16:35:32 UTC on July 8% and ended at 18:34:56 UTC on July 8%.
Depths: ~ 3.34 km - 3.23 km (10971 ft. - 10826 ft.)
Stage 4 began at 22:16:20 UTC on July 8™ and ended at 00:22:24 UTC on July 9th.
Depths: ~ 3.29 km - 3.22 km (10797 ft. - 10558 ft.)
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Figure 4. The plots span, in UTC time, the four fracking stages of Eagleton 1-29 well
between July 7t 2014 and July 9% 2014. Plot A shows the discharge rate in BPM, or rate of
injection, through time, plot B shows the pressure in PSI through time and plot C shows
magnitude of earthquakes occurring within 7.0 km of the Eagleton well through time.
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Induced and Triggered Events In Fluid Injection

20050 | IR
4 Qr.
20 Rug 1864 W42 ey une 1675 142 . *
[ ] -
\D L1 Dan'1776 M 4.0}
e % oo
o, o




Creating Value from Seismic Monitoring
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Microseismic Locations
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. Micro seismicity monitoring
v Performances of the network, Alarms thresholds

Detection sensitivity map
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Area of review (AoR): The region surrounding the geologic sequestration project where
o EPA USDWs may be endangered by the injection activity. The area of review is delineated using
WL computational modeling that accounts for the physical and chemical properties of all phases of
United States = — : ; . : 5
Environmental Protection the injected carbon dioxide stream and displaced fluids, and 1s based on available site
S characterization, monitoring, and operational data as set forth in §146.84.
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Figure 3-3: Hypothetical Geologic Sequestration Site: Model Predicted Maximum Pressure
Within the Injection Zone 19



CO2 Plume Front and Pressure Front
-- Insights from a lab experiment --
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Strain response: CO2 penetrating into the fine grain part

CO2 penetration !
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Application for well integrity monitoring, combined with
AZMI (Above-Zone Monitoring Interval) pressure monitoring

—— Hovorka et al, 2018 ——
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This talk is based on results obtained from a project commissioned by
the New Energy and Industrial Technology Development Organization

(NEDO) and the Ministry of Economy, Trade and Industry (METI) of Japan.
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