Monitoring Methods Optimization: Site-Specific Monitoring

Project Description
Most regulatory programs for geologic storage
require that the monitoring design be site specific.
However, little guidance is available to show how
this can be accomplished. This four-year study,
funded by the U.S. Environmental Protection
Agency (EPA) and the Carbon Capture Project (CCP)
considered two aspects of the unmet needs:
(1) Not all sites have the same monitoring needs,
and (2) Monitoring tools work differently at
different sites.

Accomplishments
To define monitoring needs, a process described as
an assessment of low-probability material impacts
(ALPMI) was developed. This process is similar to
conventional risk assessment, in that experts and key
stakeholders define the material impacts to the site.
Material impacts are outcomes that would be
unacceptable to the key stakeholders and may be
different in different regulatory settings, for different
stakeholders, in different operational settings, and in
different geologic settings. The major difference
between an ALPMI process and a risk assessment is
that less effort is placed into probabilistic assessment
and more effort is put into modeling the assessment.

Monitoring design and implementation is constrained by
site-specific needs.

The models developed during the ALPMI process can
then be used to determine how to select, place, and
operate the monitoring technologies so that an early
warning of potential flaws in the assessment of an
operation can reliably be identified at low cost and
with high assurance. We illustrate the site-specific
nature of tools with four case studies by forward
modeling how a tool that can be quite sensitive to a
signal in one setting can perform poorly in another
setting.

Impacts
The combination of ALPMI with forward modeling
of tool response provides a framework that can be
followed at diverse settings to justify large
differences in monitoring design. A standardized
process is needed to create flexibility to avoid
outcomes where the optimized monitoring design
developed at one site is used inappropriately at a
different site.

Schematic of ALPMI process used to evaluate monitoring
technologies for a particular sequestration site.

Methods
The study drew upon examination of several dozen
monitoring plans, from different types of sites
having different perspectives in monitoring needs,
from R&D–oriented sites, to fully commercial sites.
The importance of the key stakeholder perspective
was highlighted by this analysis. In addition,
variable success with detection methods was

noted, leading to a heightened awareness of the
need for both formal assessment of the nature and
magnitude of the ALPMI signal and forward
modeling of tool response to that signal. The
process is a traditional method of good
experimental design applied to a regulatory and
commercial setting.

Monitoring Methods Optimization: Site Specific Monitoring
Methods

Selected Citations
Chang, K. W., Hesse, M. A., and Nicot, J.-P., 2013, Reduction of lateral pressure propagation due to dissipation
into ambient mudrocks during geological carbon dioxide storage: Water Resources Research, v. 49, p.
2573–2588, doi:10.1002/wrcr.20197.
Hovorka, S. D., Nicot, J.-P, .Zeidouni, Mehdi, Sava, Diana, Yang, Changbing, Sun, Alex, Remington, R. L. , 2014,
Workbook for developing a monitoring plan to ensure storage permanence in a geologic storage project,
including site-specific tool selection: The University of Texas at Austin, Bureau of Economic Geology, contract
report, 65 p.
Hovorka, S.D., Zeidouni, Mehdi, Sava, Diana, Remington, R. L., and Yang, Changbing, in revision, 2014,
Site-specific optimization of selection of monitoring technologies, in Carbon dioxide storage in deep saline
formations: v. 4, CPL Press and BP.
Sun, A. Y., and Nicot, J.-P., 2012, Inversion of pressure anomaly data for detecting leakage at geologic carbon
sequestration sites: Advances in Water Resources, v. 44, p. 20‒29.
Sun, A. Y., Nicot, J.-P., and Zhang, X., in review, Optimal design of pressure-based monitoring networks for
leakage detection in formations above geologic carbon sequestration repositories: International Journal of
Greenhouse Gas Control.
Sun, A. Y., Zeidouni, M., Nicot, J.-P., Lu, Zhiming, and Zhang, D., 2013, Assessing leakage detectability at geologic
CO2 sequestration sites using the probabilistic collocation method: Advances in Water Resources, v. 56, p.
49–60.
Yang, Changbing, Hovorka, S., Young, M., Trevino, R., 2013, Geochemical sensitivity of aquifers to CO2 leakage:
detection in potable aquifers at CO2 sequestration sites: Greenhouse Gas Science and Technology, Wiley Online
Library (wileyonlinelibrary.com), DOI: 10.1002/ghg.1406.
Zeidouni, M., 2012, Analytical model of leakage through fault to overlying formations: Water Resources
Research, v. 48, W00N02.
Zeidouni, M., 2014, Analytical model of well leakage pressure perturbations in a closed aquifer system:
Advances in Water Resources.
Zeidouni, M., Nicot, J.-P., and Hovorka, S. D., in review, Monitoring the above-zone temperature variations
associated with CO2 and brine leakage from the storage aquifer: Journal of Environmental Earth Sciences,
DOI 10.1007/s12665-014-3077-0.

Contact
Dr. Susan D. Hovorka
susan.hovorka@beg.utexas.edu, (U.S.) 512-471-4863
www.gulfcoastcarbon.org

