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Carbon Sequestration and Underground Storage

* Site Selection

« Reservoir Modeling
 Permitting

« Budgeting

Project Planning

Plan

~ MMV Platform
Ga

Monitor

* Measurements

« Data Aggregation & Analytics
« Surveillance & Detection

« Reporting and Compliance

Carbon Ledger

ad

Account

 Carbon Credit Yield
« Monitoring & Verification

e Carbon Credit Certification
» Registry Reporting
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3C’s of Operational Assurance

Confidence

Continuous monitoring and
verification is essential to
maintain public trust and

regulatory confidence in CO,
storage operations.

C44 provides independent
monitoring, verification, and
operational assurance across the
project lifecycle.

Independent Monitoring & Verification

Conformance

Surveillance and reporting
requirements evolve throughout
the lifecycle of CO, storage
projects.

C44 enables operational
conformance through
integrated workflows,
automated reporting, and real-
time performance insights.

Operational Compliance & Reporting

Containment

Long-term CO, storage requires
continuous monitoring of
subsurface integrity and

operational risk.

C44 supports early detection,
risk mitigation, and intelligent
alerting for containment
assurance.

Risk Detection & Alerting
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CCS Monitoring Goals and Methods

Induced Leakage

Method Plume Position  Top Seal Integrity

4D Seismic / VSP & @
Microseismic @ @ @ ((0)) Event detection
Reservoir @

Simulation |~/‘/" Real-time insights
Geomechanics @ @

P. T and Volume

Fiber-optical @

(Geo)-Chemical

Injection Well Integrity

Seismicity Detection

Beachhead: Microseismic

m Fast deployment

K A Expansion into CCUS /
K N geothermal / frac
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&
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One team from network design to decision-ready insights

Network Design ~ Monitoring Platform A Technical Advisory
R Ga M

Plan Monitor Advise
e Optimize station location and number e Scalable enterprise cloud platform e Detailed event analysis
e Meet resolution targets e Detection and localization of events e Geologic and geomechanical context
* |nvestigate noise levels e Automated reporting e Actionable operational recommendations
*t};}\ Instrumentation Data Engineering e Geomechanics
=

Deploy Integrate Mitigate
e Sensors and telemetry e Data aggregation and secure storage e Establish geomechanical models
e Commissioning and field tech services e Data integration e Describe slip potential of natural faults

e Collaboration with Glralp as OEM e Storage cost optimization e Provide safe operational parameters



Integrated Microseismic Services

£ Cau

Network Planning Monitoring Platform

- Optimize number and position - Enterprise platform for
of stations seismic monitoring

- Satisfy magnitude of - Event detection, localization
completeness requirements and reporting

Projects
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My Projects + Q  SortBy

Signal Status Last7 days .
N 9 Magnitude 3 2
. I .oy .

Monitoring

Microseismic |
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Interpretation

- Interpretation in geological and
geomechanical context
- Operational recommendations
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Monitoring Platform

Enterprise Platform

 Saas offering with subscription plans tailored
to your needs

* Based on Microsoft Azure the leading cloud
platform in the energy industry

 State-of-the-art data security through 2-factor
authentication and role-based access control

e Scalable to multiple projects

* One single application for all your
microseismic monitoring and reporting needs

Projects

My Projects

West Texas

Van Horn, Texas, United States

Signal Status Last 7 days
|

Monitoring

Eagleford

Westhoff, Texas, United States

Signal Status Last7 days
|

Monitoring

Quest
Fort Saskatchewan, Alberta, Canada

Signal Status Last 7 days
]

Monitoring

Microseismic

Soultz

Soultz-sous-Forets, Bas-Rhin, France

Signal Status Last7 days
. ]

Monitoring

* Microseismic

Balmatt

Mol, Antwerp, Belgium

Signal Status Last7 days
|

Monitoring

- =

Delfland
Maasland, South Holland, Netherlands

Signal Status Last 7 days
|

Monitoring

5
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Magnitude
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R saskia De Vries
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Monitoring Platform

Microseismic
Module

* Interactive and user-friendly dashboard for
seamless real-time monitoring, event
detection, and actionable insights

e Always informed through customizable alerts
for data completeness and event detection

e Understand your data through interactive map
and 3D displays

 Efficiently comply with reporting requirements
through automated and manual reporting

C44™ - Carbon Guardian
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Projects / Webinar Texas / Microseismic

 Dashboard -+ Monitoring Plans

Webinar Texas Area top-left (lat, long): 31.8901, -104.7954 Area bottom-right (iat, long): 31.3712, -104.2054

A
Monitoring Stations: 6 Seismic Events: 982 Seismic Events > Mag 2: 702 Search Events [ Export Data [#

Start Time {UTC): 2026/03/01 00:00:00 End Time (UTC): 2026/03/3100:00:00

3
@
Dell City
©
o
ad
o
Event Magnitude Distribution
=
10km

0
2026/03/01 2026/03/1 2026/03/21

3D View

Easting (m) = 515000 580000 Northing (m) =~ 3465000 3535000  Depth(m) -4000 33000 Depth Scaling Ratio 0 1x 2

Data Navigation @ Easting (m) 580,000 View Type
564,000 3,535,000
548,000 Northing (m) © Map

v Microseismic Events (962} 531,000 8,000

515,000 I N-S

o5 (0) 3,500,000
+ Well Trajectories -
-4,000

‘ 3,483,000 i E-W

» Seismic Stations (6) T .
;5000 7 3,465,000 % Default
Fault @
» {Oa}u s Fault Opagity: =——) = . . : S
- .
£ 15000 $, "ttt -‘:., .
* . @ .
» Horizons  Horizon 3 L : '. .- ® s ., .. =
© Opacity: O 24,000 7] AR ..
= -

v Georeferenced Images (0) 33.000 ~

’ .

_ Save Settings
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¢ Dashboard -+ Monitoring Plans

]
n [ ]
Monitoring Platform A onta s
SELECT MONITORING PLAN STATIONS CREATED AT UPDATED ON STATUS ACTIONS
0 Flan A [ 2025-08-12 071727 - Active 2 :U:i

@ Storage Settings ———FF ——— @ Data Alert Settings —M— @ Event Detection Settings

« Event Alerts: ({ERI )

| |
< ; u I d e d WO rkfl OW Magnitude Threshold Peak Ground Velocity Threshold [mm/s]

@ Velocity Model Settings

@ Event Alert Settings

O O
m  NAME EMAIL ROLE NORMAL ALERT CRITICAL ALERT
R C | . | . . I ff' . I Martin Brudy martin.brudy(@carbonguardian.com cg-admin (@) [ @) [ @)
re ate m u tl p e m O n Ito rl n g p a n S e I C I e nt y May Zhang may.zhangi@carbonguardian.com enterprise-project-contributor ® (@ ()

USI ng the gU idEd WO rkﬂOW Mahesh Fhatang (_}44 C44™ - Carbon Guardian *@ me
Andres Rivera Projects / West Texas W06 / Microseismic

* Cost-optimized, automated data storage ivoss W

i ) Dashboard  + Monitoring Plans

* Optimized event detection through control of A~ Wonitoring Plans
aII monitoring and event deteCtion parameters .. SELECT MONITORING PLAN STATIONS CREATED AT UPDATED ON STATUS ACTIONS ..

* Specify site-specific velocity model for optimal o  ru : 20012071727 . . ®
event Iocalization @ Storage Settings —— ———— @ Data Alert Settings ——— @ Event Deteclion Settings @ Event Alert Settings

 Define traffic light system to trigger event ( oetau e nins 6

notifications based On event magn itude Or TYPE OF DATA TRANSFER TO COLD STORAGE AFTER (DAY) TRANSFER TO ARCHIVE AFTER (DAY)
peak ground velocity e * .
# Minimum Delay Time (s) (O + Maximum Delay Time (s) (D) + Time Offset () (O

Update Storage Settings
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Monitoring Platform

Event Detection &
Localization

 State of the art algorithms for reliable event
detection, localization and magnitude
determination

* Uncertainty determination for event
localization

* Processing details readily available for all
events for display and download

Event ID: 2025-01-15T21 01 35.780000
Origin Time (UTC): 2025-01-15T21:01:33.517500Z
Latitude: 31.6440, Longitude: -104.4937, Depth: 6.224 km

Magnitude: 1.27 (ML)
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Monitoring Platform

SELECT MONITORING PLAN STATIONS CREATED AT UPDATED ON S5TATUS ACTIONS

o 2025-08-21 14:53:57 Zz @

[raffic Light System
ra IC Ig yS e w» | Storage Setlings Data Alert Settings w»  Event Deteclion Settings — ' Velocity Model Setlings — »  Event Alert Settings

+ Event Aleris: (IR )

Magnitude Threshold Peak Ground Velocity Threshold [mm/s]

Optional part of each monitoring plan

ol

Based on magnitude and/or PGS threshold

Adjustable to specific regulatory requirements

Automated event notifications based on TLS
categories

=]

NAME EMAIL ROLE NORMAL ALERT CRITICAL ALERT
Martin Brudy martin. brudy@carbonguardian.com cg-admin
Andres Rivera andres@saigeous.com enterprise-project-contributor

Anil Wadhwa anil. wadhwa@carbonguardian.com enterprise-project-contributor

May Zhang may.Zhangi@carbonguardian.com enterprise-project-coniributor
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Report List (@ Scheduled © On-Demand CA44™ - Carbon Guardian
n x E Projects / Webinar Texas / Microseismic
M 0 n Ito rI n g I I aﬂo rI I l ] (@ Dashboard < Monitoring Plans
* Title
a Webinar Texas Area top-left (lat, long): 31.8001, -104.7954 Area bottom-right (lat, leng): 31.3712, -104.2054
August 2025 Monitoring Stations: 6 Seismic Events: 982 Seismic Events > Mag 2: 702 _ - -
Start Time (UTC): 2026/03/01 00:00:00 End Time (UTC): 2026/03/31 00:00:00
+ Template \
f} @ i
Template 1

Dell City.

+ Report Format

PDF Document
] .
' - : KA
e o I n e Range (UTC) ” - =
Mentone +
202510810 00:00 2025/08/20 00:00

! N

Publishing

10 O =

Pecos

10km

R

Depth Range [m]

O O

* On-demand and scheduled reports

0 -1259 16646 10000
. o
* Based on user-specific report templates
Geographic Area : 5 — 4+ e
Top-Left Corner (Latitude, Longitude)
. . . . 31.858547 -1ﬂf Table 1: Seismic events recorded from 2025-08-10 to 2025-09-08
e Option to publish (parts) of information for = T I S T T T
Bottom-Right Corner (Latitude, Longitude)
- event_2025-08-10T00:13:04.650000 2025-08-10 00:13:04 31.71451 -104.47057 1047.0 1.56
p u b I I C a C C e S S 3 1 R 1 40?2? _A"]g event_2025-08-10T00:16:28 360000 2025-08-10 00-16:28 31.68837 -104 38541 -1076.0 0.65 .
1 event_2025-08-10T00:42:08.130000 2025-08-10 00:42:08 31.62301 -104.4076 -1152.0 081 ®
[ ) Te C h n O I Ogy to e n a b I e CO m m u n ity e n ga ge m e nt event_2025-06-10T05:23:42.760000 2025-08-10 05:23:43 31.65041 -104.45875 -1060.0 053 ®
event_2025-08-10T05:30:18 640000 2025-08-10 05:30-18 31.68202 -104.46332 -11300 043 .
a n d t ra n S p a re n Cy effo rt S event_2025-08-10T05:32:36.020000 2025-08-10 05:32:36 31.72100 -104.43002 -3940 117
event_2025-08-10T13:52:12.620000 2025-08-10 13:52:12 31.60457 -104.45144 30120 1.47
|
event_2025-08-10T16:52:16 550000 2025-08-10 16:52-16 31.68772 -104.47226 -550 3180900000000 178
event_2025-08-10T16:58:25.790000 2025-08-10 16:58:25 31.6747 -104.45878 -1188.0 0.28 [ ]
event_2025-08-10T18:14:41 570000 2025-08-10 18-14:41 31.68650 -104 4111 20810 1.57
event_2025-08-10T19:25:00.840000 2025-08-10 19:25:00 31.68685 -104.45365 87.14444444484445 0.00 ®
event_2025-08-10T19:47:48.050000 2025-08-10 19:47:48 NTETAT -104.40552 5103.335555555555 0.34 [ ]
event_2025-08-10T22-42:38 670000 2025-08-10 22:42-38 318815 -104 4545 AT20111111111111 0.65 .
event_2025-08-11T02:41:45.160000 2025-08-11 03:41:45 31.65313 -104.28377 11585.444444444445 202 [ ]
event_2025-08-11T05:32:51.210000 2025-08-11 05:33:51 T2 -104.43021 e87.0 0.38 [ ]
event_2025-08-11T0D5:52:38 580000 2025-08-11 065:52-38 31.65808 -104 50833 -12400 0.52 .
event_2025-08-11T11:30:52.170000 2025-08-11 11:20:52 31.68884 -104.45348 10625 0.75 ®
event_2025-08-11T12:27:54.780000 2025-08-11 12:27:54 31.67802 -104.47244 -760.314514814815 0.38 [ ]
event_2025-08-11T15:56:01 920000 2025-08-11 15:56:01 31.66108 -104.43012 -11500 Eik-g] .
event_2026-08-11T16:20:26.560000 2025-08-11 16:20:36 31.67786 -104.46412 -1241.0 0.48 ®
event_2025-08-11T16:30:57 880000 2025-08-11 16:30:57 3.67674 -104.48258 -195.0 1.66
event_2025-08-11T16:33:03 440000 2025-08-11 16:33:03 31.68002 -104 48003 7244 075 .
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Projects /| West Texas W06 / Microseismic

& Dashboard + Monitoring Plans
West Texas W06 Area top-left (lat, long): 31.8968, -104.7738 Area bottom-right (lat, long): 31.2232, -104.1289

Monitoring Stations: 6 Seismic Events: 184 Show details Seismic Events = Mag 2: 2 Search Events [ Reports [ Export Data [

Start Time (UTC): 2025/08/04 00:00:00 End Time (UTC): 2025/08/09 00:00:00

Al Agent - NT |
gents S LR

Guadalupe Mountain

National Park ) .

L ir Hello, I'm the C44 Support Agent, a virtual assistant
/) N for the efficient use of the C44 Platform. Just so you
] are aware, | sometimes use Al to answer your

questions.
4 9

A minute ago

* Al-based User Support Agent : o o vt o e et

e Build on Copilot Studio and based on ChatGPT

* Trained with proprietary information B g e e
1. Access Project List View

] onding e o the e application.

Al-supported selection of location-specific 2. Initiate Project Creation
velocity model }_ o Select the tab marked '+ Create

Project’.
\i"ﬁ i, 3. Provide Project Details
N ] o ) o On the first page, provide the following
Ewvent Depth Distribution Event Magnitude Distribution Event Time Dist project details:
50

= Project Name
(-2000, -1500] 1o = Select Modules: Choose the

(-1000, -EGUIF modules that should be available
(0. 500]

for the project.
(1000, 1500] |

(2000, 2500] |
(3000, 3500]
(4000, 4500] 7}
(5000, 5500]
(6000, B500]
(7000, 7500]
(8000, 8500]
{0000, 8500] Depth (m})

{10000, 10500] 0
(-2,-158] (-1,-05] (0,05 (1,15 (2 25 2025-08-04 2025-03-08 2025-08-08 -
[

= Add Users: Optionally. add users

]
—]
—

ype your message

Depth [m]

B

Mumber of Events
Mumber of Events
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