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Table 2 Information of the litho-stratigraphy in the Decatur project
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New understanding of microseismic activity in fault zones for geological carbon
storage: a case study of the Decatur project in the United States

2,3,4,5%

LI Yongchen', LUO Zijin', MA Kedi', FANG Xiaoyu™>*", TIAN Huafeng’, LYU Yanxin’, XIN Yi’

(1 PetroChina Coalbed Methane Company Limited, Beijing 100028, China; 2 Southern Marine Science and Engineering Guangdong Laboratory
(Zhanjiang), Zhanjiang 524006, China; 3 Qingdao Key Laboratory of Offshore CO, Geological Storage, Qingdao 266237, China; 4 Qingdao
Engineering Research Center of Offshore CO, Geological Storage, Qingdao 266237, China; 5 Shandong Engineering Research Center of
Offshore CO, Geological Storage, Qingdao 266237, China; 6 Petroleum Engineering Institute of Zhongyuan Oilfield, SINOPEC,
Puyang 457000, China; 7 College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130061, China)

Abstract: Based on the U.S. Decatur CO, storage project, the interrelationships between the formation thickness,
tectonic stress state, and microseismic activity induced by CO, injection during the carbon storage process were
investigated in this study, providing a scientific basis for site selection and safety assessment of carbon storage. By
analyzing the characteristics of the reservoir (Mt. Simon Sandstone) and caprock (Argenta Formation) thickness of
the Decatur Project, the impact of these factors on pressure diffusion during injection was explored. Combining
the distribution of tectonic stress and data accumulated in history, the sensitivity of fault slip in the Precambrian
basement was analyzed. The Argenta Formation near the CO, injection point is relatively thin or absent, lacking
sufficient thickness to prevent pressure migration towards the basement fault, which resulted in microseismic
events occurring mostly in the Precambrian basement. After CO, injection into the Mt. Simon Sandstone reservoir,
the pore pressure initially increased near the injection point, and then diffused over a larger area. Simple CO, in-
jection alone was not strong enough to trigger large-scale microseismic activity. The Precambrian basement is
more sensitive to the stress release caused by fluid injection due to the tectonic stresses accumulated in history. In
the Decatur Project, when the CO, injection rate reached 1.25~1.4 million tons per year, fault slip and microseis-
mic activity were induced. The selection of CO, storage sites should be evaluated comprehensively based on the
strata thickness, tectonic stress state, and the injection-induced mechanism to ensure the safety and long-term sta-
bility of the injection.

Key words: CO, geological storage; microseismic activity; fault structure; Decatur project; THMC coupling
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