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Theme A: How Much, How Far, How Fast?

Goals

Previous research on capacity has focused on static volumetric assessments at regional scales and
modeled injection scenarios at reservoir scales. The fundamental research results suggest that capacity is
generally available at the volumes and timescales needed. Results at reservoir scale indicate that
challenges for representing heterogeneity remain, and that tools are needed for rapid but accurate
screening of potential reservoir candidates.

Emerging capacity-related interests are:

¢ post-injection performance (during overpressure decay),

¢ understanding the impacts on capacity resulting from stratigraphic heterogeneity at meso-scales
(continuum to reservoir block scale), and

¢ the potential for pressure build-up to limit injectivity.

The first two topics include aspects where fluid transport is likely to be dominated by buoyancy. The
implications for key challenges for geologic carbon storage are significant: In buoyancy-dominated flow,
CO; may travel much farther (How FAR?) than anticipated by conventional modeling/simulation, thereby
greatly decreasing volumetric storage efficiency (How MucH?) and possibly reducing storage security
(How FasT?). Pressure build up is most strongly related to boundary conditions at both regional and local
scales. Figure 1 represents some of the conceptualized problem.

-1.2 km

1km

Figure 1. Conceptualization of problem. (1) Strong pressure gradients and inertia effects during the injection period limiting
injectivity (2) Buoyancy, capillarity, and pressure gradients control plume behavior (3) Far-field region where buoyancy-capillary
effects dominate (4) Pressure management and plume control strategy via brine extraction.
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Theme A: How Much, How Far, How Fast?
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Figure 2. EASiTool interface.

Accomplishments

¢ Developed an Enhanced Analytical Simulation Tool (EASiTool) for simplified reservoir models with the
following capabilities (Fig 2):
O  Estimate CO; storage capacity in saline aquifers limited by pressure buildup.
0  Estimate maximum injection pressure for a given formation.
0 Incorporate brine extraction into storage capacity estimation.
0 Provide sensitivity analysis for input parameters.

¢ Modeled and quantified saturation resulting from buoyant flow in high-resolution, small-scale,
geologically-realistic clastic materials.
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Theme A: How Much, How Far, How Fast?

Accomplishments continued...

*

Developed the laboratory experimental capability to visualize buoyant flow in engineered sandpacks
with validation via numerical simulation (Fig 3).

Identified key depositional geometries that influence CO, migration and retention in deltaic
depositional systems at reservoir scale.

Figure 3. Sand-pack experiments.

Major Projects

¢ Enhanced Analytical tool for CO; storage capacity estimation, funded by DOE.

A user-friendly software program was developed to estimate CO, storage capacity in saline
formations. The main limiting factor in this software is dynamic pressure buildup in the formation
over injection period.

Understanding buoyancy-dominated flow in heterogeneous clastic materials, Leveraged from
CFSES.

Unique integration of simplified computational methods (analytical & IP) with observations from
laboratory experiments under buoyancy, capillarity dominated flow regime.
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Theme A: How Much, How Far, How Fast?

Impacts & Key Findings

¢ Released a new scientific and user-friendly versus buoyancy driven), and critical for
CO, storage capacity estimation tool for CCS understanding capacity and leakage risks.
community. ¢ Validated invasion percolation techniques
¢ Performed assessment and optimization of for simulating CO, migration under buoyant
brine extraction on CO, storage capacity flow conditions.
estimation. ¢ Developed predictive saturations resulting
¢ Discovered that recognition of expectations from local capillary trapping of buoyant flow
of flow behavior and resulting saturation are at small scales.
influenced by simulation technique (viscous
Personnel
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Theme B: Evolution of Fluid Chemistry from Deep Reservoir to Near-Surface

Goals

Assessment of potential migration of fluid mixtures from depth to the near-surface is widely considered
important for geologic storage projects. Information is needed to determine if and how a leakage signal
might be detected, how upward migration of fluid mixtures might impact natural resources, and how
upward migration could be quantified and remediated if needed. However, the complexity of the system
is large and leakage processes generally have been oversimplified, removing considerations such as the
rate at which leakage signal would evolve and changes in fluid composition during transport along a flow

path. This research will probe the nature and importance of complex vertical migration processes and
how these processes will impact a surface signal.
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Figure 1. Numerical simulation design of potential geochemical alterations during vertical transport of CO2 through the
overburden.

Accomplishments

¢ Collected relevant and innovative data sets from a variety of depths and under a variety of field
conditions including at GCCC terrestrial field sites (e.g. Cranfield, Hastings, and West Ranch), a natural
analog (Bravo dome), and a controlled-release test site (Brackenridge Field Laboratory). We also

acquired a unique dataset from San Luis Pass, offshore of the Texas Gulf Coast, and from an area of
fracking in Parker County, Texas.

Validated field observations with laboratory simulations, including using the current two-phase flow

reaction apparatus adaptable to a wide range of geological media, gas phase injection and dissolved
gas saturations.
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Theme B: Evolution of Fluid Chemistry from Deep Reservoir to Near-Surface

Accomplishments continued...

¢ Used robust and efficient models to combine and interpret results from experimental and field-based
studies to understand geochemical processes that effect the chemical evolution of fluid-rock mixtures
from deep reservoir to near-surface.

¢ Used example of well failure (Aliso Canyon natural gas leak), controlled releases, and natural
migration of hydrocarbons as analogs to understand the processes influencing:
O  gas chemistry along a migration pathway, and
0 the footprint of leakage signals at the surface.

¢ Developed innovative approaches to documenting non-detection or quantifying leakage from depth
to the surface with an emphasis on cost-effective, fast, and accurate implementation. (This
accomplishment links to Theme D on monitoring commercialization).
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Figure 2. Fluid compositions collected throughout the geologic column at Cranfield suggested a geochemical match between
the reservoir and the surface anomaly, however 4C of the surface anomaly was > 100% modern carbon. This result illustrates
the care that is required to correctly attribute surface anomalies.
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Theme B: Evolution of Fluid Chemistry from Deep Reservoir to Near-Surface

Major Projects

¢

Anomaly attribution at the SECARB Stacked Storage Project
6 years of monitoring a CO,/CH, surface anomaly near a plugged and abandoned well using various
methods for source attribution.

Numerical simulation of gas transport through the overburden
Quantification of alteration processes during gas migration resulting from phase changes and sorption
and comparison with field datasets.

Assessment of shallow subsea hydrocarbons, offshore Texas Gulf Coast
Hydrocarbons extracted from the headspace gas within shallow cores above seismic anomalies is
assessed for source attribution.

Cranfield, Hastings, and West Ranch project monitoring
Design and execution of monitoring plan for CO, storage at 3 large-scale CO, storage sites, including
fluid compositional analysis from subsurface zones throughout the geologic columns.

Tracing natural gas transport into shallow groundwater in Parker County, Texas
Attribution of methane gas source in a shale gas analog using field measurements and geochemical
modelling.

Two phase experiments to monitor compositional and isotopic changes of fugitive gas
Conducted experiments and numerical simulations to quantify changes in gas chemistry during
transport in two-phase systems.

Sensitive subsurface areas in CCS

Designed, built, and validated cost-effective Intelligent Real-time In-situ Network (RICO2M Net) to
monitor geochemical parameters for highly sensitive and accurate detection of CO; in groundwater
capable of covering large areas and detecting small changes from background concentrations in the
subsurface.

13
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Theme B: Evolution of Fluid Chemistry from Deep Reservoir to Near-Surface
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Figure 3. Infiltration of natural gas into shallow ground water has the effect of “stripping” the
dissolved nitrogen from groundwater. The flux of natural gas is correlated to decreases in dissolved
nitrogen concentrations and isotope values of dissolved nitrogen.

Impacts & Key Findings

¢ Discovered that leakage is unlikely to be

found through groundwater monitoring.
Attenuation of CO;
is too

signal in shallow
groundwater large,

required density of wells impractical and

making the

uneconomical.
Constructed CO,
migration showing that phase changes are

forward models of

important in attenuating CO, within the
overburden. For hydrocarbons, sorption and
oxidation are the most important processes
during transport.

Hydrocarbon geochemical parameters must
be used with great caution in leakage
assessments because of the effects of
oxidation.

14

¢

In the expected cases where the CO; is from
fossil fuel sources, the noble gas signal is not
easily separated from other signals. Process-
based ratios used in combination with

carbon 14 shows great promise for
attribution.

Even in well failures, leakage signals may
manifest as localized areas that surface far
from the release due to lateral migration in
the subsurface. Regulations will require
guantification apart from “baseline” and
process-based ratios applied to surface flux
measurements may be used to fulfill this
regulatory requirement and delineate areas

of surface leakage.
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Theme C: Unconventional EOR

Goals

To study issues related to larger-than-usual C0,-EOR/Storage Carbon Balance

volumes of CO; associated with the commercial
implementation of CCUS and the extent to
which these larger volumes not only impose
operational changes on conventional CO,-EOR
operations, but also add environmental value to
EOR technologies.

Figure 1. Lifecycle anaysis and carbon balance of CO,-EOR.

Accomplishments

*

Developed a clear, comprehensive, repeatable and widely applicable methodology for making the
determination of whether the oil produced in an EOR operation can be classified as Net Carbon
Negative Oil (NCNO) and applied the methodology to a case study.

Developed a reservoir mass accounting methodology inclusive of CO; losses at the surface through
operating equipment and in the subsurface outside a pre-established CO, storage complex.

Assessed the impact on carbon balance of critical geotechnical and operational parameters, such as
solvent flood performance (CO; utilization ratios), gas separation technologies, and fluid handling,
which are often overlooked in carbon lifecycle studies and their repercussion on cradle-to-grave
carbon systems.

Completed numerical simulation studies to assess the contributions of the different CO; trapping
mechanisms (structural, solubility, and capillary/residual) to both CO, geologic storage and oil
production.

Completed comparative analysis of CO; injection strategies and their effect on trapping mechanism
partitioning, as well as comparative analysis of these on clastic versus carbonate reservoir settings.

Evaluated the increase in minimum miscibility pressure (MMP) in offshore Gulf of Mexico reservoirs
with high methane content.

Assessed the impact of methane contamination on CO,-EOR potential of offshore Gulf of Mexico.
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Theme C: Unconventional EOR

Impacts & Key Findings

¢ Validated CO,-EOR as a greenhouse gas emission reduction technology.

¢ Obtained results that show how in our case study (Cranfield) all CO,-EOR injection strategies start
producing NCNO? and at some point transition into producing net carbon positive oil (NCPO).

¢ The length of the NCNO period (with beneficial implications for carbon credits or tax deduction) can
be engineered to last longer, as it is highly dependent on the CO; injection strategy (Fig. 2).
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Figure 2. Carbon emissions and storage evolution showing net carbon storage (green) indicating Net Carbon Negative Oil
production periods (when carbon storage is larger than carbon emissions); and positive emissions (red) indicating Net Carbon
Positive Oil production periods (when carbon emissions are larger than carbon storage), for: (a) continuous gas injection CGl, (b)
water curtain injection WCl, (c) water alternating gas WAG, and (d) WAG + WCI.

¢ Showed the significant impact of the different CO,-EOR field development strategies -continuous gas
injection (CGI), water alternating gas (WAG), water curtain injection (WCI)- on the relative
importance of each trapping mechanism (structural, solubility, residual/capillary) for oil production
and carbon storage.

¢ Concluded that WAG offers the most balanced field development by producing more oil while
storing large volumes of CO, with the lowest gross utilization ratio.

1 Based on carbon emissions within the gate-to-grave system (EOR site + refinery + product combustion).

18



GULF COAST CARBON CENTER

Theme C: Unconventional EOR

Impacts & Key Findings continued...

¢ Showed how WAG, the most common CO; injection strategy, improves storage security by reducing
the amount of mobile oil (Fig. 3).
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Figure 3. CO; stored by different trapping mechanisms by end of 2010 in SACROC assuming WAG at a
ratio or 1 (six months of CO; injection followed by six months of water injection), CGI, and historic real
data.
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¢ Showed the extent to which methane contamination impacts CO,-EOR in offshore GoM sands and
how shallow reservoirs are greatly limited by their methane content (Fig. 4).
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Figure 4. Minimum miscibility decreases as a function of methane content in offshore Gulf of Mexico oil sands.
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Major Projects

¢ Carbon lifecycle analysis of CO,-EOR

Accurate carbon storage/emission assessment to understand the carbon balance of CO,-EOR cradle-
to-grave systems and its environmental and economic implications.

¢ CO; storage trapping mechanism assessments
Simulation study to understand the distribution of CO; into the reservoir fluid phases and the
relative significance of the different trapping mechanisms for both carbon storage and oil
production.

¢ Effect of methane contamination on CO,-EOR potential
Master’s thesis to assess the effect of methane on minimum miscibility pressure (MMP) of
contaminated hydrocarbons of offshore reservoirs.

Personnel
¢ Vanessa Nunez-Lépez ¢ Pooneh Hosseininoosheri
¢ Seyyed Hosseini ¢ Prisca Ogbuabuo

¢ Ramon Gil-Egui

Contact

Vanessa Nunez-Lépez
vanessa.nunez@beg.utexas.edu, +1 512-471-5825
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Goals

Streamlining monitoring design for industrial-
scale projects to advance beyond previous
research-oriented and pilot projects.
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demonstration were developed. Figure 1. Areas where monitoring field studies have been
conducted

Accomplishments

¢ Monitoring design and testing for two commercial EOR projects:
0 1MMT CO,/year captured at Air Products steam methane reformer and stored as part of EOR
operations at Denbury’s Hastings Field (Frio Fm.).
O 1.6MMT CO,/year captured at NRG’s coal-fired W. A. Parish plant and stored as part of Hilcorp’s
EOR operations at West Ranch Field (Frio Fm.).

¢ Final field work and extensive additional data analysis was completed at SECARB’s Early Test at
Cranfield:
0 CO, geothermal test led by LBNL.
0 Groundwater reactive transport modeling.
0 Laboratory soil gas studies to validate process-based methods developed in the field.

Figure 2. Laboratory set-up for testing process-based soil gas anomaly detection.
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Accomplishments continued...

¢

¢

Data from previous field tests at SACROC and Frio Test Pilot were further assessed.

Field testing of the P-Cable seismic system in the Gulf of Mexico and at Tomakomai, Kyushu, Japan --
described in Theme E.

Experiments at University of Texas Brackenridge field lab allowed field studies in controlled release
setting.

Study comparing pressure-based and geochemically-based surveillance of Above-Zone Monitoring
intervals (AZMI) was funded by GCCC.

Pressure-based Inversion and Data Assimilation System (PIDAS) used theoretical and numerical
analysis, laboratory experiments, and field tests at Cranfield of oscillatory pulse testing technique for
leakage detection.

Data Integration, Assimilation, and Learning framework for managing geologic carbon sequestration
projects (DIAL).

Leakage cost factors Maximum number of
+ Brine = $10/ton monitoring wells
+ C0O,=510/ton =15 (=# of PNA wells)
Well cost factors
+ CAPEX=$1MM/well Pressure threshold for
* OPEX = $50 M/year leakage detection
* Intervention = $0.2 =0.1bar (=1.45 psi)
MM/well |
1 H - - - \
Simulation R.esult_s Optlmlzatlon Allowable €O,
. K%ehﬁurebulldupln ’ Toolbox for Pressure leakage amount
. gltli'nnoeilﬁtCOI leakage Monitori ng Network =1% of injected amount
J

Figure 3. DIAL. A pressure-based optimal well placement solution was developed to enable optimal monitoring well placement.
The toolbox allows incorporation of multiple cost constraints and user-defined performance criteria.

¢

Identified a representative dataset for long-term monitoring at the Weyburn CO,-EOR site,
Saskatchewan, Canada (funded by PTRC Canada).

Practical isotopic analyzer for subsurface gases — tool development and field testing instrumentation
for soil gas under Small Business Innovation Research (SBIR) with Mesa Photonics, LLC.

Fiber optic detection of CO; in groundwater with optical fiber experiments in collaboration with
Intelligent Optical Systems (I0S).
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Figure 4. CO; controlled release into groundwater comparing modelled measured via sampling, and fiber optical measurements
from Yang et al, 2014 experiments at Brackenridge field site.

Accomplishments continued...

¢

Initial environmental characterization at Glenhaven - This project delivered an environmental
characterization at the Glenhaven site to support CTSCo Surat Basin CCS demonstration project’s
compliance with environmental requirements for Monitoring and Verification (M&V), Queensland
Australia (funded by ANLEC).

Three additional projects have been recently funded by Australian National Low Emission Carbon Coal

(ANLEC) R&D: CTSCo Surat Basin Australia, Deploying systems to enable “Process Based Monitoring”

on soil gas, Monitoring using isotopes in the Surrat Basin, and Monitoring Headspace in

wells.Collaboration (as advisor) to two projects:

0 EU-Funded Strategies for Environmental Monitoring of Marine Carbon Capture and Storage
STEMM-CCS, and

0 the Norwegian CCS Research Centre.
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Impacts & Key Findings

¢

¢

Assessment of Low Probability Material Impact (ALPMI) provides the repeatable and site—specific

method for minimizing temporal and spatial monitoring while still allowing a robust statement of

project success.

0 Forward modeling system response to unacceptable events and designing the monitoring to
detect these responses optimizes monitoring array.

0 Used in commercial projects.

Comparison of geochemical and pressure based measurements shows lower cost and faster detection
with pressure under average site conditions.

Attribution is recognized as an essential step in monitoring to determine if observed anomalies result

from the CO; injection project or other changes in the area.

0 Groundwater and soil gas role in attribution monitoring supersede previous baseline and
surveillance for anomaly methods.

0 Weaknesses of dependence on baseline.

0 Temporal lag and spatial limits of near surface signal limit value for surveillance.

0 Need for pre-determined rapid response when anomalies observed.

Augmented pressure-based methods.

0 Time-lapse pressure-based leakage detection method developed.

0 Time-lapse diffusivity monitoring method for leakage detection using pressure data developed
and deployed in Hastings and West Ranch.

O Principal Component Analysis (PCA) to detect anomalies with measurement noise in pressure
data that conventional approaches do not detect.

Limit and values of thermal methods for leakage detection at focused leakage assessed.

Major Projects

¢

SECARB'’s early test at Cranfield
Multiyear, multimillion-ton injection with a focus on the water leg of an EOR project.

Hastings CO-EOR field monitoring
Monitoring design for large-scale storage (IMMT/year) of CO; captured from Air Products methane
steam reformer as part of EOR operations.
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Major Projects continued...

¢ West Ranch CO,-EOR field monitoring
Monitoring design for large-scale storage (1.6MMT/year) of CO, captured at NRG’s coal-fired W. A.
Parish plant and stored as part of Hilcorp’s EOR operations at the West Ranch Field.

¢ Pressure-based Inversion and Data Assimilation System (PIDAS)
Field and laboratory demonstration of an oscillatory pulse testing technique for pressure-based
leakage detection.

¢ Data Integration, Assimilation, and Learning framework for managing geologic carbon
sequestration projects (DIAL)
Developed high-performance, monitoring network optimization capabilities by leveraging recent
developments in machine learning technologies, anomaly detection, and model reduction.

¢ Weyburn
Developed a framework for guiding data collection during post-EOR monitoring.

¢ Process-based monitoring
Developed and expanded process-based soil gas monitoring methods using data mined from
literature and collected at multiple field sites and coupled with laboratory and numerical simulations.
Outcomes indicate and quantify the effects of variable gas dissolution on process-based ratios. The
matrix is being expanded to include attribution of legacy industrial signals.

Personnel

¢ Alex Sun ¢ Mary Hingst

¢ Seyyed Hossieni ¢ Mausoud Alfi

¢ Susan Hovorka ¢ Seunghee Kim

¢ Jiemin Lu ¢ Sean Porse

¢ J.P Nicot

¢ Katherine Romanak Affiliated researchers

¢ Vanessa Nunez ¢ Tim Dixon (IEA GHG R&D Programme)

¢ Mehdi Zeidouni (now LSU)

Students and post docs ¢ Changbing Yang (now Edwards Aquifer

¢ Akand Islam Authority)

¢ Behni Bolhassani Tim Dixon (University South Florida)

¢ Hoonyoung Jeong Xianjin yang (LLNL)

¢ Julie Ditkof Makiko Takagish (RITE)
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Dr. Katherine Romanak
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Goals

To study the near-offshore CO, storage resource, its primary risk elements and technical and economic
barriers to utilization, and its potential to increase global deployment of CCS. In particular, we focused on
the inner shelf of the Gulf of Mexico (GoM), with emphasis on southeastern Texas and southwestern
Louisiana. Efforts also include the U.S. Atlantic, northern Japan, southern China, North Sea, and Nigeria.
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Figure 1. Globally abundant offshore geologic storage capacity
on continental shelves.
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Figure 2. Geographic focus of regional and site-specific studies for
near-offshore CCS in GoM.

Published Geological CO; Sequestration Atlas of Miocene Strata, Offshore Texas State Waters, Bureau

or Economic Geology Report of Investigations No. 283, 80 p. It is the first-of-a-kind resource for
understanding storage capacity and potential risks for inner-shelf GoM.

for saline offshore storage and offshore EOR

knowledge and awareness of global storage potential.

Incentivized consideration of field tests in offshore
settings participated
monitoring project at Tomakomai. Applied and

and in international
expanded GCCC expertise on characterization,
storage (e.e. EASIiTool), fluid flow,

geomechanical, and monitoring (seismic

capacity
and
geochemical).

Developed capability of novel high-resolution 3D
seismic (HR3D P-cable) for characterizing and
monitoring injection sites.
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Assisted US DOE prepare two CSLF reports on global offshore technical barriers and R&D opportunities

Developed and attracted funding for follow-on projects, workshops, and publications to increase

Geological CO» Sequeétratioinm —

Atlas of Miocene Strata,
Offshore Texas State Waters

Editod by R, H. Trevino and T. A. Meckael
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Impacts & Key Findings

¢

GCCC is an internationally-recognized in Texas, with the third meeting to be hosted
research group leading the topic of offshore by Norway in 2018.

CCSinthe U.S. ¢ GCCC focused DOE’s attention on the
GCCC has reduced barriers to global advantages of offshore storage and
utilization of passive continental margins for attracted significant DOE funding to advance
CCS through technical work, communication research on the topic.

in international forums, and engagement of .
€8 ¢ GCCC pioneered the deployment of novel

marine seismic monitoring technology for
GCCC developed and initiated the CCS application.
International Offshore CCS Workshop series

developing economies.

Major Projects

¢

GoMCARB

Broad academic-industry partnership for advancing CO; storage in the Gulf of Mexico—similar to the
U.S. DOE NETL RCSP Program. This is the current vehicle for developing offshore CCS research in the
u.s.

CarbonSAFE
Pre-feasibility study for an integrated CO; capture, transportation, and storage project with industry
participation (southeastern Texas focus).

TXLA Characterization
Regional geologic and structural characterization in southeastern Texas and southwestern Louisiana,
with identification of potential 50 Mt sites.

Texas Offshore Megatransect
Offshore state lands Miocene capacity: integration of unique, HR3D seismic datasets and commercial
3D seismic with extensive well data and limited, valuable rock data.

Tomakomai
Field validation of MVA tools for offshore CCS — Novel high-resolution 3D (HR3D) marine seismic
technology with integrated shallow sediment geochemistry and environmental monitoring.

34



GULF COAST CARBON CENTER

Theme E: Offshore Storage Source-Sink Synergies

Major Projects continued...

¢ Atlantic
Advisor to Battelle on their DOE-funded regional characterization project in the mid-Atlantic, and prior
collaboration with Southern States Energy Board.

Offshore CCS at GCCC
GomCARB Battelle Pearl River 3 GoM surveys
MISSAHEREE E— - —
SSEB International :
CarbonSAFE South Atlantic UK Sector Offshore Service Center
Storage
-

Workshops
I0DP GlaciStore
Miocene
Megatransect

Tomakomai

HR3D Seismic

SR Cochemistry |
Personnel
¢ Tip Meckel ¢ Jacob Anderson
¢ Ramon Trevino ¢ Emily Beckham
¢ Susan Hovorka ¢ Reinaldo Maciel
¢ Katherine Romanak ¢ Johnathon Osmond
Affiliated personnel ¢ Francis Mulcahy
¢ Tim Dixon (IEAGHG) ¢ Kerstan Wallace
Graduate Students ¢ Andrew Nicholson

¢ lzaak Ruiz

Contact

Dr. Tip Meckel
tip.meckel@beg.utexas.edu, +1 512-471-4306
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Goals

To transmit GCCC research results to stakeholder
groups though diverse effective communication
strategies. The selection of outreach activities
for GCCC participation is guided by the following
criteria:

1) High-profile programs that engage key
stakeholders, decision-makers, informal and
formal  education  professionals and
students, relevant industry and regulatory
participants, or new programs that have the
potential for filling a gap.

2) Relevant to topics in which we conduct
active research as informed by the other
themes.

3) Provide peer review.

4) Engage prospective sponsors or attract
sponsored research.

5) Enhance the reputation of the GCCC.

Accomplishments

i
GCCC students Luca Trevisan and Jacob Anderson outreach
to elementary school children on CCS at UT Explore

U.S.-China Cliftjfinﬁ%wﬂﬁﬂﬁﬁﬂﬁ%
Wi
The 3« ccyus wgrksr?:;ng Srote

x&m—mmm

HARHERR: 75

5 Large S?ale Integrated CCUS%}o’i:{t?mmaﬁ
emonstration, Technical Needs and Policies

W B®R 2016.6.2-3 Xi'an - China

7 Hos

Susan Hovorka presents at the 3rd CCUS Workshop U.S.-
China Climate Change Working Group.

¢ Student training: GCCC provided partial support for 2-6 students and post docs per year on research
projects that supported elements of the four-year plan.

Participated in selected peer and expert reviews.

Gave presentations and attended events at meetings and workshops: GCCC support allowed for

dissemination of many projects and studies undertaken by staff and students and supported project

development.

¢ Developed and maintained selected outreach collaborations.

¢ Conducted training and education through organizations that engage CCS stakeholders.
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Developed and maintained an active website: www.gulfcoastcarbon.org which includes:

0 news and events,

O Bookshelf for public posting publications and selected presentations,

{0 GCCC Forum, which is a password-protected site for sponsor access, and a

0 technical project area.

Published a quarterly “News Flash” to provide sponsors with the newest GCCC information ahead of

the general public.

Published a blog to provide discussion of issues relevant to our research.

Provided outreach through STORE www.storeco2now.com and http://www.co2facts.org/.

Developed “Portrait of a Leak” game, an interactive activity that highlights the difficulties of cost

effective monitoring and pitfalls of signal attribution.

Impacts & Key Findings

¢

L

Mexico

0 Developed CCS/CCUS training and
capacity building program for the
Ministry of Energy in Mexico (SENER).

0 Invited by Mexico’s electric company
(CFE) to join them on a tender for
developing the Mexican Center for
CCUsS.

¢ Collaboration with Pemex and SENER on
a proposal for conducting monitoring,
verification, and accounting on their first
planned CO,-EOR project.

Interjected GCCC technical expertise into
ISO standards, California Air Resource
Boards quantification regulations, and
Mission Innovation.

Used UNFCCC funding mechanisms to

stimulate CCS projects in developing
countries -

Trinidad/Tobago).

(Nigeria, Ghana, and

40

Guided the first submission of a proposal for
capacity building funds for CCS program
to the
UN Climate Technology Centre and Network
(CTCN). This resulted in the first-ever funds
by CTCN for CCS.

development by a country (Nigeria)

Held a mini training course for countries on
the CTCN funding mechanism.

Successfully secured and held the only
official UNFCCC side event on CCS at the
UNFCCC COPs (2014-2017).

Held several international study tours and
activities (Botswana, Korea, China Clean Coal
Development Forum, Yanchang Petroleum,
China National Petroleum Company).

Invited to conduct Portrait of a Leak Game at

several international  trainings  and

workshops.


http://www.storeco2now.com/
http://www.co2facts.org/
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Major Projects

¢

Offshore Initiative/CSLF

BEG spearheaded the formulation of International Offshore CO; Storage Initiative at CSLF and
has since held two International workshops and secured a $4 million project to oversee an
offshore storage partnership.

Mission Innovation: technical advisors
GCCC researchers served as technical panelists and provided insight into priority research
directions (PRD) for monitoring, injectivity and capacity.

International Standards Organization
Involved in a working group developing consensus on a method of accounting for CO; injected
for oil recovery as part of a CO,-EOR process.

UNFCCC COPs
6 years of informing COPs with the only official CCS side event including getting CCS accepted in
the Clean Development Mechanism (Durban, Doha, Lima, Paris, Marrakech, Fiji/Bonn).

Otway post-site closure plume stabilization assessment
Proposal accepted.

China
Guangdong CCS Centre; Climate Change Working Group.

International advisory boards
STEMM-CCS (UK), Special Advisory Group of Norwegian CCS Research Centre, Mexican Center
for CCUS (in proposal stage).

Mexico
CCS/CCUS Capacity Development support as part of a specialized training program led by the
Ministry of Energy in Mexico (SENER).

IEAGHG Research Network Steering Committees
Monitoring Network, and Environmental Research Network.

Summer schools

Presented at IEAGHG Summer School (hosted by GCCC in c022014) and Research Experience in
Carbon Sequestration (RECS).
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Major Projects continued...
¢ GHGT-12
Hosted the international conference in Austin, TX (2014) with UT Austin CCS groups.

¢ Expert Reviewers and GHGT Technical Programme Committee

¢ Explore UT

GCCC regularly presents CCS at Austin's giant open house with our booth called What to do with
CO,?

¢ Informing policy
California Air Resources Board, EPA Class VI rule, US Congressional Series, UNFCCC COPs.

Personnel
¢ Susan Hovorka ¢ Katherine Romanak
¢ Hilary Olson ¢ Vanessa Nunez

¢ Juli Berwald

Affiliated researchers
Students and post docs ¢ Tim Dixon (IEA GHG R&D Programme)
¢ Jacob Anderson

Contact

Dr. Katherine Romanak
katherine.romanak@beg.utexas.edu, +1 512-471-6136
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Selected Publications
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