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US/DOE

North Dakota A b7 7A/\—<ILF LT Bt DIRIGEIHER

Fiber Optic Multi-Sensing (DTS, DAS, DSS) and Permanent Monitoring for CO2 Storage

Summary of the Underground Injection Control (UIC)
Class VI Permit MVA Program

Monitoring Type RTE Monitoring Program Structure/Project Arca
| Analysis of Injected CO, | Compositional and isotopic analysis of the | Wellhead |
Observation Well
A SIS Vi e 1 vty | o e PN Sem v S G v SR e e Gii vy vy TR v T
Rate, and Volume flowmeter installed at the wellhead with shutoff
alarms
1

Corrosion Moniloring Flow-through corrosion coupon test system for Well infrastructure

periodic corrosion monitoring

| Near-Qurfane Manitarine [ Crammdwater welle in the area af review (ADRY | Near-anface enviranment TIRDWe

Injection Well

CO:z Injection Started: June 16 2022, 180k ton-COz2 /year

Class VI Approved
1st Permit in North Dakota
-------------------------- (Oct. 2021)
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RTE’'s MRV plan (1/2) : RTE, 2022
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RTE's MRV plan (2/2) : RTE, 2022 g xuyeepy EA% (205 EAROEM)
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Fiber Optic Cables for DTS, DAS and DSS Data Acquisition

CO2 injected: 620 kt as of Jan 2026

CO2[E A#R#E: #9430 ton./day

BAEETOCO2EAR (Rit): 97288

s

RETEAE 1005 I2ET 2FE TS
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SOV- DAS/VSP for time-lapse
CO: plume imaging

SOVs: Permanent Sources

e Remotely controlled
* Programmed operation
* On-demand operation

DAS/VSP: Permanent Receivers

e Borehole seismic

e Available for continuous
recording

e Remotely controlled

Surface Orbital Vibrators (SOVs)

Cramp

Casing

* Photo in Japan
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Target formation
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CO25 M “pan-cake” MDecatur Project(lllinois) Tldk 3D seismic imaginghSE &
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2D DAS/VSP - Vibroseis (g b5 v 49 x18)
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3D Seismic/3D VSP @North Dakota
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3D Seismic @North Dakota

FEASNh-CO253 iR
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DAS/VSP CO2 Monitoring at Quest

1 Mtl/year, started in 2015

FrERE (2 E»E)

& E: #92,000m

FLIEE: $H17%
2EE: $100~1,000md

Sandstone reservoir property Quest
thickness: 40m; permeability: ~ 1,000 mD
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Shell Report, 2017



CO25f: H#FHE vs EAREA

(1950m)
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MRV: Measurement GGBIE) . Reporting (¥£5) . Verification (§#%3E)
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1st Monitoring Survey)

EFRUBA RS, FERAMGERBER - S XTLNEELL
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2D DAS/VSP
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2D SOV DAS/VSP Survey 3D Seismic survey (periodically)

(frequently) 3D Walk-away DAS/VSP
0&&66‘ 2D Vibroseis DAS/VSP Survey «
(annually) ©
= S
E =
Vintage Vintage

Filling the gap with low-cost technology, Securing the storage safety!
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Well-based seismic for CO2 Storage Monitoring

MET]I, 2026
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North Dakotat- {1 MZF [+ ADTS/DAS/DSSDARA 2/
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This talk is based on results obtained from a project (JPNP18006) 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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