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Abstract:
The geological storage of carbon dioxide provides the possibility of maintaining
access to fossil energy, while reducing emissions of carbon dioxide (CO2) to the
atmosphere. One of the essential concerns in geologic storage is the risk of CO2
leakage from the storage formations. Leakage occurs through possible pathways
in the seal, which include a) transmissive faults, b) abandoned wells (penetrating
the entire seal or part of it), c) active wells that partially penetrate the seal, d) and
local seal weakness and fractures.
CO2 leakage to the subsurface formations can adversely affect the existing and
potential energy and mineral resources and shallow ground water resources and
soils. As such, detection and characterization of CO2 leakage pathways from
storage formations into overlying formations is necessary. The target aquifer
could be tested for the leakage pathways before CO2 storage. This will allow for
the determination of proper storage aquifers and locations for the injection wells.
In this work, we suggest a flow and pressure test and present an inverse
methodology to detect and characterize leakage pathways based on the pressure
data.
The flow test is based on the injection (or production) of water into (or from) a
storage aquifer at a constant rate. The pressure is measured at a monitoring well
in an aquifer overlying the storage aquifer, which is separated by an aquitard. The
objective of the test is to locate and characterize any leakage through the
separating aquitard. The interpretation method is based on forward and inverse
solutions of a new analytical model presented in an earlier work. We present an
inverse procedure to obtain the leakage pathway transmissibility and location,
based on the pressure measurements in an observation well completed in the
monitoring aquifer. Inversion analysis is utilized to evaluate the capability of
leakage parameters’ estimation through pressure monitoring.
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