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Class VI - Wells used for Geologic
Sequestration of CO2

On this page:

e Definition of Class VI wells

e Protecting drinking water resources

e Requirements for Class VI wells

e Background information about geologic sequestration
e (Class VI guidance documents

e Geological Sequestration Data Tool

¢ Additional information

¢ Comprehensive monitoring requirements that address all

ESBE&EBF ;vgll-i;?e-gFiEyT E(-)E-ln-]gc-tlz)ﬁ-a;d storage, and
ground water quality during the injection operation and the

post-injection site care period

B COt rhETRICEAL TIE, BREEAR A EER P

(Webb and Gerrard, 2019)
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International Agreements Respecting Offshore CCS

v' the 1972 Convention on the Prevention of Marine Pollution by Dumping
of Wastes (London Convention) : AR &Y

v' the 1996 Protocol to that Convention (London Protocol): A k> Oka—)L

4

to prevent pollution of the marine environment as a result of “dumping”

In 2006, when Annex 1 to the London Protocol was amended to list “carbon
dioxide streams from carbon dioxide capture processes for sequestration.”

Thus, the London Protocol now expressly allows the sub-seabed injection
of carbon dioxide for the purposes of sequestration, provided the injection
operation is permitted by the relevant national authority.

FR16 FICNEFHFRFRVBEXEFDHLICEAT HEEIZHWE. IRIEKEDOEFF
PETNILEZEDFDBKADRENTELG, FAR19FIZCO20BE T REZIEM
2, e _BRIERRARADBETREDHAIFICETSER]



Main possible pathways for potential leakage

v Abandoned Wells (BBE&h =113

v Operational Wells (32 %~

)

D3

v’ Caprocks GE®R&E - EE &)
v’ Faults and fractures (/= & =3Y)

)

........

Fault

Potential Escape Mechanisms
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LEAKAGE RATE Potential Leak Rates Comparisons
SCALE
Equivalent
Annual Rate
co2 €02
Tonnes/Year Tonnes/Day  [Kg/Year
>10,000,000 >27,300 oal Plant
>1,000,000 (2,730 Sleipner
{Tnjection rate] |
>100,000 p273.3
510,000  p27.3 Active
Wells Abandoned Faults
>1000 >2.73
100-1000 0.27-2.7
10-100 0.027-0.27
1-10. 0.0027-0.027 _ ,
LdplULK.’:
0.1-1.0 100-1000
0.001-0.1 <100.




Available online at www.sciencedirect.com
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Energy

Procedia

Energy Procedia 63 (2014) 3234 - 3241

GHGT-12

Numerical simulation of CO, leakage along fault system for the
assessment of environmental impacts at CCS site

Takahiro Nakajima®*, Zigiu Xue®, Shun Chiyonobu®, and Hiroyuki Azuma®

“Research Institute of Innovative Technology for the Earth (RITE), 9-2 Kizugawadai, Kizngawashi Kyvoto 619-0292, Japan
" Akita University, 1-1 Tegata gakuencho, Akita 010-8502, Janan
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Fig. 1. Boreholes which penetrates Omagari fault, northern part of Japan (modified [6]).
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Fig. 4. Mesh for the migration simulation and the initial CO, saturation.

Table 1. Model parameters of base leakage case

Parameter Value
Modeled area 1000m(X) x 1000m(Y) x 1200m(Z)
Number of cells 30(X)x33 (Y)x122(2)
Number of active cells 13410
Perm. of the fracture 200 mD
Perm. of the reservoir 10 mD
Side boundary Wall

Top & bottom boundary

Constant temperature & pressure
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Fig. 5. Snapshots of CO. migration by the base model. Left panels show the liquid (including supercritical) phase, and right panes are the gaseous
phases. From the top 1, 4, and & vears later from the start of the migration,



Gas CO2 seepage rate (t/y)
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Fig. 6. Temporal variation of CO, seepage rate (left) and cumulative amount of escaped CO, (right) by the base model.
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Fig. 7 .Temporal variations of CO- seepage rate and cumulative amount of escaped CO: from the models with different fault permeability.
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Emissions: CO, from
Sea subsurface into sea |

Leakage: unintended
subsurface CO, migration
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Shallow-focussed: To
d_eteECO_z Ieﬁag_e in
the sediment or sea bed
emissions — that could
pose a health and safety
threat or environmental

impact.

Deep-focussed: To give

early warning of

unexpected migration —
that could compromise
the greenhouse gas
mitigation function of the
storage.
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