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ABSTRACT
The impact of high perm streaks and reservoir heterogeneity on oil and gas production and associated enhanced oil recovery (EOR) 
techniques is readily appreciated, but less attention has been paid to the importance of these attributes in relation to carbon 
sequestration (CCS). Heterogeneities may include more permeable sandstone or limestone beds, permeability enhancement through 
diagenesis and structural overprints such as fracturing and cataclasis. Other factors serve to degrade reservoir quality, in particular 
diagenetic cementation.

An understanding of reservoir sedimentology and its impact on high perm streaks in both the horizontal and vertical plane is critical to 
the successful modeling of carbon dioxide injection and sequestration. Depositional settings ranging from fluvial, aeolian, lacustrine, 
coastal, shallow to deep marine environments in clastic settings are examined below in terms of their potential to incorporate significant 
and predictable high perm streaks and reservoir heterogeneities that could impact CCS. Many of these sedimentary features correlate 
to previously identified thief zones in producing hydrocarbon fields, but a full overview of the associated risks, as they relate to CCS, has 
not previously been compiled.

INTRODUCTION
More than 400 CCS projects have been 
initiated around the world, including 
everything from short-lived pilot projects 
to ongoing, large scale operations 
sequestering millions of tonnes of CO2 
annually. As an example, at least twenty-
six CCS projects are currently in progress 
in Alberta, Canada. Many of these projects 
are in contiguous acreage, using the same 
target reservoir interval, and this has the 
potential to lead to leakage of injected 
fluids from one project site into another. 

While structural features such as 
faults and fractures have the greatest 
potential for the uncontrolled passage of 
fluids, high perm streaks and reservoir 
heterogeneity can also contribute to 

interference or even the catastrophic 
escape of carbon dioxide to the surface. 
A natural limnic eruption at Lake Nyos, 
North Cameroon killed 1746 people, due 
to a sudden release to surface of CO2, and 
a breach in seal rocks or the escape of 
injected superfluid through a high perm 
streak in a CCS project could be equally 
catastrophic. For this reason, an in depth 
understanding of the risks associated with 
sedimentological heterogeneities is critical 
when planning carbon sequestration. 
Different depositional settings pose 
different challenges, while the impact of 
lateral and vertical changes in diagenetic 
cementation can lead to injectivity issues 
that may limit sequestration levels. 

In this paper, the challenges associated 
with fluvial to open marine clastic 
settings are examined and used to rank 
reservoirs in terms of their suitability for 
carbon sequestration. This ranking can 
be combined with other requirements 
for successful injection (depth of burial; 
presence of seal or ideally seals; quiescent 
tectonic setting, etc.) to determine the 
most suitable injection targets. Examples 
drawn from ongoing CCS projects around 
the globe are utilized to demonstrate 
where reservoirs have performed as 
expected, and also where problems 
with reservoir heterogeneity have been 
encountered.
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SOME FACTORS 
LEADING TO 
VARIATIONS IN 
PERMEABILITY
Both horizontal and vertical permeability 
can be enhanced, for example due to 
the deposition of porous sedimentary 
rocks. Ideal reservoirs for injectivity 
include channel sands and sand sheets, 
particularly when the sandstone is 
relatively homogeneous. Limestone 
can also provide excellent reservoirs. 
Dissolution or replacement can also open 
up additional pore space, while biogenic 
features such as roots and burrows can 
also provide conduits (Table 1). 

However, the opposite is also true. 
Many sedimentary features can reduce 
permeability, such as shale baffles and 

barriers to flow, for example deltaic 
clinoforms or inclined heterolithic 
stratification (IHS) in point bars; evaporites 
and igneous seals; and basic heterogeneity 
in reservoir properties, such as the 
change in composition in deeper, low 
energy settings. The impact of diagenetic 
cementation cannot be underestimated, 
as it can destroy a reservoir. Variations in 
pressure can also impact reservoir quality. 

While this paper focuses on sedimentology, 
there are a variety of structural features 
that can directly affect permeability and 
porosity. These include faults which may 
be open, leading to leakage, or closed due 
to cementation, injection of impermeable, 
mobile sediment or juxtaposition. 
Fractures can lead to more permeable 
reservoir rocks and can act as high perm 
streaks when concentrated in fault zones, 
particularly thrust sheets or around folds. 

DATA 
PRESENTATION
Each major clastic depositional setting is 
examined in turn for their suitability for 
CCS. Factors that would degrade potential 
reservoirs in terms of high perm streaks 
or barriers to injectivity are discussed. 
Examples of existing CCS projects are 
described, many of which tend to show 
the pitfalls of incorrect reservoir selection. 
Table 2 summarizes this data. The 
associated figures showing the individual 
depositional settings have red arrows 
highlighting potential high perm streaks, 
through which injected CO2 superfluid 
could migrate and potentially escape. 

TABLE 1 Reasons for 
variations in permability

Factor Reduction Enhancement

Structural • Sealing faults and mud dykes
• Juxtaposition

• Fractures
• Open faults

Sedimentary • Shale baffles
• Shale barriers
• Evaporites (creep)
• Igneous seals
• Heterogeneity in reservoir

properties

• Channel sands
• Sand sheets
• Homogeneous sandstone

or limestone

Diagenesis • Cementation
• Replacement

• Dissolution
• Replacement

Pressure • High pressure cells • Low pressure zones
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TABLE 2   A summary of the different clastic depositional settings in which Carbon Sequestration projects have been 
undertaken. The table also details the character of the reservoirs and potential associated flow pathways (high 
perm streaks) and barriers to successful injection. Examples of both successful and failed projects are included. 
The different depositional settings have been ranked as CCS targets based on their CCS track record.

Depositional 
setting Ranking Pathways 

to flow
Barriers to 
injection Comments Projects – relative 

successes
Projects – potential 

failures

Fluvial lowstand: 
low sinuosity 
channels

2 Channels and 
associated sheet 
sands
Creeks
Juxtaposition
Clay grain 
alignment

Mudstone 
interbeds
Palaeosols

Potential flow in all 
directions through 
lowstand sheet sand; 
many pathways
Low chance of barriers 
to flow

• ROAD (Porthos)
Project, Rotterdam,
sold out, in
development in
high energy, fluvial
reservoir.

• Collie SW Hub,
Australia, Triassic
fluvial ssts

• Moomba Project,
Australia, braided
fluvial reservoir. Project
on track to commence
injection in 2024.
Current 35% cost
overrun. Possible rule
breach due to EOR.
Diagenetic cements
seen in nearby project.

Fluvial 
Transgressive: 
isolated 
channels

9 Channels
Creeks
Crevasse splays
Juxtaposition
Clay grain 
alignment

Mudstone 
interbeds
Oxbow lakes and 
ponds
Palaeosols
Overbank muds

Isolated channels 
in mudstone so few 
pathways except along 
channels
Low net:gross so less 
potential storage
High chance of barriers 
to flow

None known associated 
with CCS

Fluvial 
Highstand: 
meandering 
channels

6 Lateral accretion 
surfaces
Channels
Creeks
Crevasse splays
Juxtaposition

Inclined 
heterolithic 
stratification
Oxbow lakes and 
ponds
Overbank muds

Peak flow at channel 
base and in sandy point 
bars; juxtaposition 
likely; extensive 
point bars and many 
pathways
High chance of barriers 
to flow only in muddy 
point bars (IHS)

• Chinese coal bearing
reservoirs considered
for CCS

• Snohvit Field: Tubaen
Fm is deltaic to
fluvial. Dominated by
channels leading to
compartmentalization. 
Also variable
cementation. Many
faults create barriers.

Aeolian 8 Ergs; dune fields Cemented 
supersurfaces
Playa lakes; mud 
flats; interdune 
deposits
Wadi deposits

Potential for huge dune 
fields (depending on 
preservation potential) 
with many pathways
Low chance of barriers 
to flow in dune fields 
although interdune 
deposits may hinder 
flow. Supersurfaces 
may act as barriers

•   None known: Leman 
Sst evaluated and 
did not pass. Too 
much interaction 
with lacustrine 
sediments (Silverpit 
Fm); transgressive 
and regressive events, 
variable fluvial systems

Estuarine 3 Estuarine 
channels
Mouth bars in 
juxtaposition
Contact to upper 
shoreface
Beach and 
strandplain

Cemented 
ravinement 
surfaces
Mudstone 
baffles 
during small 
transgressions
Mudflats 
Lagoons

Contact to upper 
shoreface leads to 
open pathways. There 
may also be estuarine 
channels providing high 
perm streaks
Some chance of 
baffles and barriers 
due to periodic mud 
deposition in mudflats; 
flocculation and during 
transgressions

• QUEST: Cambrian
estuarine channels
act as pathways

• Aquistore, SK:
Cambrian Deadwood
Fm. includes tidal
deposits.

• In Salah Gas
Storage, Algeria,
using Carboniferous
estuarine sst, Much
lower porosities than
modeled. Caprock
breach.
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Depositional 
setting Ranking Pathways 

to flow
Barriers to 
injection Comments Projects – relative 

successes
Projects – potential 

failures

Deltaic 5 Updip into 
fluvial channel
Across delta 
and through 
distributaries
Alongshore 
into shoreface 
deposits
Offshore
through 
submarine 
canyons

Mudstone 
baffles 
during small 
transgressions 
and during 
storms
Delta top 
lagoons
Clinoforms

Contact to upper 
shoreface leads to 
open pathways. Fluvial 
and distriubutary 
channels may be high 
perm streaks. Offshore 
through canyons.
Chance of baffles 
and barriers during 
transgressions. 
Deltaic clinoforms will 
probably be barriers. 
Synsed faulting may 
form barriers. 

• Northern Lights,
Norway: Johansen
Fm. is deltaic

• Snohvit Field: Tubaen
Fm is deltaic to
fluvial. Dominated by
channels leading to
compartmentalization. 
Variable cementation.
Many faults create
barriers. Less storage
capacity than
expected.

Upper Shoreface 1 Updip into 
fluvial channel 
or estuarine 
channel
Offshore 
through canyons 
or gutter casts
Possible 
turbidites

Mudstone 
baffles during 
transgressions 
and during 
storms
Cemented 
horizons

Fluvio-estuarine 
channels may be 
high perm streaks. 
Offshore through 
canyons or gutter 
casts. Alongshore 
due to porous sands. 
High chance of baffles 
and barriers during 
transgressions.

• QUEST: Cambrian
estuarine channels
act as pathways

• Aquistore, SK:
Cambrian Deadwood
Fm. includes tidal
deposits

• Pathways: Cambrian
shoreface BSU

• Decatur, USA:
Cambrian Mount
Simon Sst.

• Snohvit Field: Sto Fm.
working well.

Core evidence shows 
that the Basal Cambrian 
Sandstone is heavily 
siderite cemented to 
south of the QUEST 
Project, with much lower 
porosities.

Lower Shoreface 7 Gutter casts may 
act as conduits
Laterally 
extensive storm 
deposits
Flow up dip into 
upper shoreface 
sands

Baffles very 
likely due to 
mud deposition 
between storms

Contact to upper 
shoreface leads to 
open pathways. Fluvial 
channels may be high 
perm streaks. Offshore 
through submarine 
canyons. Chance of 
baffles and barriers 
during transgressions. 
Clinoforms.

• Haizume Fm,
Pleistocene marine
sst, heterolithic
facies, used for
Nagaoka Storage
Project, 2003.

• QUEST upper to
lower shoreface
– successful CCS
project.

• Some concern 
that Haizume Fm 
sediments may be 
too heterolithic for 
successful injection.

Offshore 4 Up dip into 
shoreface 
deposits
Laterally in sheet 
turbidites

Offshore 
mudstones 
encase targets
Turbidite 
flows often 
constrained in 
canyons and 
channels
May have 
internal baffles

Potential leakage up 
dip into shoreface 
deposits. Sheet 
turbidites will allow 
lateral flow but likely 
to still be encased in 
mudstones.
Sleipner shows the 
potential problems.
High chance of baffles 
and barriers due to 
mudstone deposition 
between events

• Sleipner Field,
Norway: Utsira
Fm. lowstand fans.
Vertical leaks through
chimneys, very low
relief reservoir, shale
breached after 3 years,
horizontal perm
barriers identified

• Gorgon Field,
Australia. Jurassic
turbidites, project
racked by technical
problems – releasing
same amount of CO2
as saved by rooftop
panels country-wide
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FIG 1A  LOW SINUOSITY FLUVIAL RESERVOIRS

FIG 1B  ISOLATED FLUVIAL CHANNELS

FIG 1C  MEANDERING FLUVIAL CHANNELS

Stacked low sinuosity channels from the Campanian 
Oldman Formation at Ferry Crossing, eastern Alberta

 Isolated mangrove channels from the Miocene Sandakan 
Formation, Sabah, Malaysia

 Stunning meandering channel with lower trough 
cross-bedded sand overlain by inclined heterolithic 
stratification and capped by a mud filled oxbow lake, 
Dinosaur Park Formation, upper Cretaceous, near 
Brooks, Alberta
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FIG 2  AEOLIAN RESERVOIRS

 Stacked aeolian sandstone beds, Triassic, SW of Grand 
Junction, Colorado

FLUVIAL DEPOSITS
The character of fluvial reservoirs depends 
to some extent on their sequence 
stratigraphic context. Put simplistically, 
relative lowstands are associated with 
low sinuosity channels, which may 
even be braided; transgressive deposits 
feature isolated channels; while highstand 
deposits are usually dominated by 
meandering channels. 

Lowstand fluvial deposits often form sheet 
sands, with many permeable pathways 
through which injected fluids can migrate. 
Typically, there are few flow barriers with 
little mud. The Moomba Project is being 
developed in South Australia, capable of 

storing 1.7 MMt of CO2/year (ultimately 
20 MMt) in depleted gas reservoirs of 
Cooper Basin fields. The reservoirs are 
Jurassic Hutton and Namur braided fluvial 
sandstones with minor siltstone interbeds 
and initial tests were good. However the 
Celsius-1 geothermal well did not produce 
anticipated flows, probably due to iron 
oxide cements seen in the Gidgealpa Field.

Transgressive fluvial deposits result 
in isolated channels in mudstone with 
few pathways except along the channel 
axis. No CCS projects are known in these 
deposits, but isolated channels in Oman’s 
Hazar Field all have different reservoir 

pressures, showing that they are not in 
communication. Meandering channels 
(highstand) deposit sand sheets associated 
with point bars, often compartmentalized 
due to mud filled oxbow lakes formed by 
channel abandonment. This was seen in 
the Snohvit Field, Norway, where CO2 has 
been injected into the Jurassic Tubåen Fm. 
since 2008. Disappointing storage capacity 
is due to unexpectedly low porosities 
encountered in the Tubåen Fm., leading 
to the drilling of a new site to add storage 
in the Stø Fm.

AEOLIAN RESERVOIRS
There is the potential to utilize huge sand 
dominated dune fields, but with a significant 
chance of fluids migrating laterally through the 
system. The Leman Sandstone in the UK North Sea 
was evaluated for CCS and found wanting, due 
to faults and compartmentalization; problems with 
low pressures leading to hydrates forming in wells; 
induced fractures; and mixed continental deposition 
of aeolian, fluvial and lacustrine environments 
which interfinger with the saline lake deposits of  
the Silverpit Formation. Most other UK aeolian 
reservoirs are overpressured, so not suitable for long 
term gas injection.

ESTUARINE AND 
SHOREFACE RESERVOIRS
These reservoirs are usually in contact with shoreface 
deposits, leading to potential fluid migration. There 
may also be estuarine channels providing high 
perm streaks. Interbedded mudstones deposited in 
mudflats, due to flocculation or during transgressions 
are common and may form baffles to flow. The 
successful QUEST CCS Project includes Basal Cambrian 
Sandstone estuarine and shoreface deposits and has 
performed well, with anecdotal evidence of high 
perm streaks in associated tidal channels that have 
not materially affected the project.
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FIG 3A   ESTUARINE AND UPPER SHOREFACE RESERVOIRS

FIG 3B   UPPER SHOREFACE RESERVOIRS

 Outcropping estuarine fill, Horseshoe Canyon Formation, 
Drumheller, Alberta

Upper shoreface parasequences, Cretaceous Book Cliffs, 
Utah

FIG 3C  LOWER SHOREFACE RESERVOIRS

 Giant, sand filled gutter casts in lower shoreface 
deposits, Miocene Sandakan Formation, eastern Sabah, 
Malaysia
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DELTAIC DEPOSITS
Deltas host around 30% of the world’s 
conventional oil reserves, so clearly form 
excellent reservoirs. However, there are 
many potential leakage points, into fluvial 
channels, across the delta and through 
distributaries, which may act as high perm 
streaks, and also into offshore canyons. 

The wide range of depositional settings can 
lead to compartmentalization, as seen in 
the Snohvit Field in Norway. More success 
was seen in the Northern Lights Project, 
in the Norwegian North Sea, although 
the initial choice of the Dunlin Fm. was 
changed to the Johansen Fm in 2016. The 

main injection target in this formation 
will be high porosity spit deposits located 
downstream of an ancient delta, with 
some concern over calcite cements and 
mud drapes.

OFFSHORE SETTINGS
Turbidites and lowstand fans have 
proved to be spectacularly successful 
reservoirs. They are also considered to 
be potential CCS targets although there 
is a propensity for mudstone baffles and 
barriers due to background deposition 

between events. Few projects have been 
undertaken in these settings. The Sleipner 
Field in Norway utilized lowstand fans of 
the Utsira Fm. for CCS but this proved 
very unsuccessful, primarily due to the 
very low relief reservoir and horizontal 

permeability barriers. As a result, the 
reservoir held only 0.1% of the predicted 
volumes. There were also vertical leaks 
through gas chimneys, and a 5 m thick 
shale barrier was breached after three 
years. 

FIG 4  DELTAIC RESERVOIRS

 Prograding Pliocene deltaic deposits, near Sorbas, 
southeast Spain

The In Salah CCS Project in Algeria utilized 
Carboniferous, fine-grained, estuarine 
sandstone. Over 7 years of injection, CO2 
pressure climbed to dangerous levels and the 
caprock eventually fractured (luckily there was 
a 950 m thick overburden), so the gas is now 
vented to the atmosphere. Factors responsible 
include much lower porosities seen in the 
reservoir rocks than originally modeled, and a 
heterogeneous CO2 plume migrating laterally. 

Shoreface deposits like those of the QUEST 
Project are excellent CCS targets with laterally 
extensive sandbodies, although fluvio-estuarine 
channels can form high perm streaks. Other 
Cambrian examples include the Deadwood 
Fm. of Saskatchewan and the Mount Simon 
Sandstone in the US. Despite the success of 
QUEST, other shoreface deposits, such as the 
Aptian Avalon Formation in the White Rose 
Field, Nova Scotia, may have up to 30% of the 
reservoir cemented due to the dissolution of 
aragonitic shells. 

Lower shoreface settings connect to upper 
shoreface deposits which may lead to updip 
migration into laterally extensive sandstones, 
and there is the potential for leakage into 
offshore canyons. Mudstone baffles and 
barriers are common in more distal settings. 
The heterogeneous Haizume Fm. in Japan was 
selected for the Nagaoka pilot project, but 
there are concerns over connectivity due to 
the numerous siltstone and mudstone baffles. 
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SUMMARY
The Institute for Energy Economics and Financial 
Analysis (IEEFA) reviewed the performance of 13 
major CCS projects and found that 10 failed or 
underperformed. We have seen that the most 
common problem experienced in such projects 
is when pore throats are unexpectedly choked 
by cementation. Once an exploratory well has 
encountered high quality reservoir rocks, it appears 
that assumptions are made that these will continue 
laterally. Any geologist or geophysicist worth their 
salt would immediately point out that sedimentary 
heterogeneity is the norm; after all, it is what keeps 
us in a job! Other issues include overly optimistic 
views of reservoir properties and performance.

It is therefore recommended that additional wells 
are drilled early in the project life in an effort to gain 
a clearer understanding of the depositional settings 
in which the CCS target reservoirs were deposited; 
their 3-D architecture; and their diagenetic history. 
A sedimentologist and a structural geologist should 
be core members of the evaluation team. The 
former can identify possible baffles and high perm 
streaks, both of which have the potential to disrupt 
injectivity to the extent that projects may have to be 
shelved, or at the very least a secondary reservoir 
identified as a target, often with poorer properties. 
The structural expert can evaluate the likelihood of 
sealing versus open faults and fractures.

The next stage of this work is to crunch the excellent 
IEA (International Energy Agency) 2023 CCUS 
Projects Database, Paris: http://www.iea.org/data-
and-statistics/data-product/ccus-projects-database

The database lists hundreds of worldwide CCS 
projects, and provides a starting point to explore a 
wide variety of projects. 

FIG 5  OFFSHORE RESERVOIRS

 Small submarine canyon, Miocene Tanjong Formation, 
eastern Sabah, Malaysia

REFERENCES ( note that listed websites were accessed on different dates)

GENERAL CCS REFERENCES
Alberta government. 2023. Carbon capture, utilization and storage. Online 
website at Alberta.ca.
Bachu, S., Heidug, W. and Zarlenga, F. 2005. Chapter 5. Underground 
geological storage. in book: IPCC Special Report on CO2 capture and 
sequestration. (pp.195-265). Publisher: Cambridge University Press. 
British Geological Survey. 2023. Carbon capture and storage (CCS), BGS 
Research. Website resource.
Dwivedi, R. 2019. What is Carbon Sequestration. https://www.azocleantech.
com/article.aspx?ArticleID=28
Halder, S. 2022. Reveal the Best Insights for Carbon Capture and Storage. 
TGS online article.
Kaplan, L. 2023. Global CCUS spending projected at over US $256 billion to 
date between 2023 and 2030. Rystad Energy.
Kelemen, P., Benson, S.M., Pilorge, H., Psarras, P. and Wilcox, J. 2019. An 
overview of the Status and Challenges of CO2 Storage in Minerals and 
Geological Formations. Frontiers in Climate journal 1: 9, www.frontiersin.org.
International CCS Knowledge Centre. 2020. Carbon Capture Storage at a 
Glance. Poster. CCS Knowledge Centre, Regina, Saskatchewan.
Lacey, D. 2023. CCS: Challenge, Opportunity and Need. Article in BOE.
IEA CCUS Projects Database. 2023. https://www.iea.org/data-and-statistics/
data-product/ccus-projects-database
Oldenburg, C. 2011. Geologic Carbon Sequestration as a Global Strategy 
to Mitigate CO2 Emissions: Sustainability and Environmental Risk. Chapter. 
Lawrence Berkeley National Laboratory, www.osti.gov 
Robertson, B. and Mousavian, M. 2022. The carbon capture crux: Lessons 
learned. IEEFA (Institute for Energy, Economics and Financial Analysis) article.
US Department of Energy. 1999. Carbon Sequestration Research and 
Development. Report available at www.ornl.gov/carbon_sequestration/

USGS. 2010. The Concept of Geologic Carbon Sequestration. Fact Sheet 
2010–3122.
Wilson, A. 2022. Carbon Sequestration: Pick the Right Reservoir. Article on 
Journal of Petroleum Techology website.
Young, T. 2023. Technology the answer for oil sands’ net-zero goals. Carbon 
Economist magazine, online article.
Carbon Capture and Sequestration (CCS): A Primer. 2013. Name redacted. 
Congressional Research Service. Online article.
Loved or loathed, carbon capture is here to stay. 2023. Arab Weekly.
Carbon Sequestration. Wikipedia.
Energy Transition in Canada. Pathway to the 2050 Energy System. 2022. 
EY Energy.
CCUS: From skepticism to solutions. 2023. World Oil online article.

AFRICA AND MIDDLE EAST
Almeshari, A. 2013. UTMN CO2-EOR Demonstration Project. Saudi Aramco 
presentation.
Goertz-Allmann, B.P., Kuhn, D., Oye, V., Bohloli, B. and Aker, E. 2014. 
Combining microseismic observations and geomechanical models to 
interpret storage integrity at the In Salah CCS site. Geophysical Journal 
International, Volume 198, Issue 1, July, 2014, Pages 447–461.
Mathison, A., Midgley, J., Dodds, K., Wright, I, Rigrose, P. and Saoul, N. 2010. 
CO2 sequestration monitoring and verifi cation technologies applied at 
Krechba, Algeria. The Leading Edge. 
McNab, W.W. and Carroll, S.A. 2011. Wellbore Integrity in at the Krechba 
Carbon Storage Site, In Salah, Algeria: 2. Reactive Transport Modeling of 
Geochemical Interactions Near the Cement – Formation Interface. Energy 
Procedia Volume 4, 2011, Pages 5195-5202
Oldenburg, C.M., Jordan, P.D., Nicot, J.-P., Mazzoldi, A., Gupta, A.K. and 
Bryant, S.L. 2011. Leakage risk assessment of the In Salah CO2 storage 
project: Applying the Certification Framework in a dynamic context. Energy 
Procedia Volume 4, 2011, Pages 4154-4161.

Peterson, J.A. 1985. Geology and petroleum resources of north-central and 
northeastern Africa. USGS Open-File Report 85-709. 
Ringrose, P.S., Roberts, D.M., Gibson-Poole, C.M., Bond, C., Wightman, R., 
Taylor, M., Raikes, S., Iding, M. and Ostmo, S. 2011. Characterisation of the 
Krechba CO2 storage site: critical elements controlling injection performance. 
Energy Procedia 4 (2011) 4672–4679. 
Wendt, J., Kaufmann, B., Belka, Z. and Korn, D. 2013. Carboniferous 
stratigraphy and depositional environments in the Ahnet Mouydir area 
(Algerian Sahara). Facies (online): DOI 10.1007/s10347-008-0176-y. 
Uthmaniyah Fact Sheet: Pilot EOR using Anthropogenic Carbon Dioxide. 
MIT website.
Adnoc to embark on major carbon capture projects at existing gas plants. 
2022. Online article in Upstream magazine.
ADNOC to spend $15 billion on energy-transition projects over next decade. 
2023. Online news article from Bloomberg. 
Table Mountain Sandstone (Cambrian to Silurian). Wikipedia. 

ASIA
Akimoto, K., Kotsoubo, H., Asami, T., Li, X., Uno, M., Tomoda, T. and 
Ohsumi, T. 2004. Evaluation of carbon dioxide sequestration in Japan with a 
mathematical model. Energy 29 (2004) 1537–1549. 
Jaccard, M. and Tu, K. 2011. Carbon Capture and Storage in China: A Realistic 
Assessment. Carnegie Endowment for International Peace. 
Lee, K., Park, M-H., Kaldi, J. et al. 2012. CO2 sequestration in deep 
sedimentary formations of the southwestern margin of the Ulleung Basin, 
offshore, east sea, Korea. Conference: OCEANS, 2012 – Yeosu. 
Baker Hughes to supply advanced technology to “world’s largest” offshore 
CCS facility. 2023; online article re Malaysia in World Oil. 
CNOOC commissions China’s first offshore CCS demonstration project. 2023; 
online article in World Oil.

http://www.iea.org/data-and-statistics/data-product/ccus-projects-database
http://www.iea.org/data-and-statistics/data-product/ccus-projects-database
https://www.azocleantech.com/article.aspx?ArticleID=28
https://www.azocleantech.com/article.aspx?ArticleID=28
http://www.frontiersin.org
http://www.osti.gov


RESERVOIR ISSUE 5 •  SEP/OCT 2024 29 

Korea CCS 1&2 Project Fact Sheet: Carbon Dioxide Capture and Storage 
Project. 2016. Reference website: Carbon Capture and Sequestration 
Technologies program at MIT.
Making CCS work in Asia-Pacific. 2022. Wood Mackenzie CCUS market 
update. 
Nagaoka CO2 Pilot-Scale Injection Test Site. CO2 Storage Research Group 
website. 
Shell partners with CNOOC, Guangdong Government, ExxonMobil on 
offshore carbon capture and storage hub in China. 2022. Shell website.

CANADA
Bachu, S. 2006. The potential for geological storage of carbon dioxide in 
northeastern British Columbia in Summary of Activities 2006, BC Ministry of 
Energy, Mines and Petroleum Resources, pages 1-48.
Bachu, S., Brydiea, J., Haucka, T., Lakeman, B., Palombi, D., Stoakes, F., 
Wendte, J., Lawton, D., Darvish, M.P., Hawkes, C., Chalaturnyk, R., Krawec, 
T. and Sawchuk, W. 2011. The Heartland Area Redwater CO2 storage project 
(HARP): Results of Phase I site characterization. Energy Procedia 4 (2011) 
4559–4566.
Bickis, I. 2016. First carbon capture project in oil sands passes one million 
tonne milestone. Calgary Herald (online article).
Davies, N.S. and Gilbling, M.R. 2010. Cambrian to Devonian evolution of
alluvial systems: The sedimentological impact of the earliest land plants. 
Earth-Science Reviews 98 (2010) 171–200. 
Davis, B.W. 1980. Petrophysical evaluation methods: basal quartz formation, 
Manyberries Area, Alberta. Canadian Well Logging Society formation
evaluation symposium, Calgary, Canada.
Desjardins, P.R. 2010. Sedimentology, ichnology and sequencxe stratigraphy 
of the Lower Cambrian Gog Group, southern Rocky Mountains, Canada. 
Unpublished PhD. thesis, University of Saskatchewan, Saskatoon.
Desjardins, P.R., Pratt, B.R., Buatois, L.A. and Mangano, M.G. 2010.
Stratigraphy and sedimentary environments of the Lower Cambrian Gog 
Group in the southern Rocky Mountains of Western Canada: Transgressive 
sandstones on a broad continental margin. Bulletin of Canadian Petroleum 
Geology., vol. 58, no. 4, 403-439.
Desjardins, P.R. and Smith, M. 2013. The Basal Cambrian Sandstone in the 
Subsurface of Alberta: Quest Carbon Capture and Storage Injection Target. 
Extended abstract, Geoconvention 2013, Calgary, Alberta.
Dixon, J. 2008. Stratigraphy and facies of Cambrian to Lower Ordovician
strata in Saskatchewan. Bulletin of Canadian Petroleum Geology (2008) 56 
(2): 93–117. 
Dragoie, C. 2023. Carbon Capture and Sequestration Projects in Canada.
Online article.
Emberley, S., Hutcheon, I., Shevalier, M., Durocher, K., Gunter, W.D. and
Perkins, E.H. 2004. Geochemical monitoring of fluid-rock interaction and 
CO2 storage at the Weyburn CO2-injection enhanced oil recovery site, 
Saskatchewan, Canada. Energy 29 (2004) 1393–1401.
Ettinger, N., Matthews, R. and Tscherning, R. 2022. Alberta’s Carbon Capture 
& Storage Land Grab And The Potential For Conflicts Of Subsurface Rights. 
University of Calgary Faculty of Law Blog.
Gallant, C. 2022. City poised to be carbon capture hub. Medicine Hat News. 
Greenhouse Gas Management Pathway. 2010. QUEST CCS Project; Carbon 
capture and Storage. Project overview. Online published report.
Greggs, D.H. 2000. The stratigraphy, sedimentology, and structure of the
lower paleozoic deadwood formation of western Canada. (Unpublished 
master’s thesis). University of Calgary, Calgary, AB. doi:10.11575/
PRISM/14882. 
Gunter, W.D., Bachu, S., Palombi, D., Lakeman, B., Sawchuk, W. and Bonner, 
D. 2009. Heartland Area Redwater reef saline aquifer CO2 storage project. 
Energy Procedia 1 (2009) 3943–3950. 
Guoxiang, L., Peck, W., Braunberger, J.R., Klenner, R.C., Gorecki, C.D.,
Steadman, E.N. and Harju, J.A. 2014. Evaluation of large-scale carbon dioxide 
storage potential in the basal saline system in the Alberta and Williston Basins 
in North America. Energy Procedia 63 (2014) 2911 – 2920.
Hamblin, A.P. 2011. Detailed outcrop and core measured sections of
Upper Cambrian and Middle Ordovician sandstones (and associated facies), 
southwestern Ontario. Geological Survey of Canada, Open file 6856.
Hauck, T.E., Palombi, D., Peterson, J. and Bachu, S. 2010. Natural Barriers 
to Leakage from Potential CO2 Storage Sites in the Redwater Area of 
Central Alberta, Canada: Geological and Hydrogeological Characterization. 
GeoCanada 2010, extended abstract.
Hein, F.J. 1987. Tidal/littoral offshore shelf deposits – Lower Gog Group,
southern Rocky Mountains, Canada. Sedimentary Geology, 52 (1987) 155-
182. 
Hein, F.J. and Nowlan, G.S. 1998. Regional sedimentology, conodont
biostratigraphy and correlation of Middle Cambrian - Lower Ordovician(?) 
strata of the ‘Finnegan’ and Deadwood formations, Alberta subsurface, 
Western Canada Sedimentary Basin (1998) Bulletin of Canadian Petroleum 
Geology, 46 (2), pp. 166-188.
International CCS Knowledge Centre. 2023. CCUS Investment Tax Credit –
Primer, Spring 2023. ccsknowledge.com
Iqbal, N. and Osman, S.H. 2020. Subsurface distribution and reservoir
properties of the Winnipeg Formation, Southeastern Saskatchewan.
Extended abstract, Geoconvention, Calgary, Alberta.
Lake, J. 2023. Deposition of the Middle Cambrian Deadwood Formation
and Initiation of the Williston Basin. 2023 Williston Basin Core Workshop, 
Bismarck, ND.
Lavoie, R. and Keith, D. 2010. Wabamun area CO2 Sequestration Project
(WASP). Executive summary. Energy and Environmental Systems Group, 
Institute for Sustainable Energy, Environment and Economy (ISEEE),
University of Calgary.
Macquet, M. et al. 2022. Overview of Carbon Management Canada’s pilot-
scale CO2 injection site for developing and testing monitoring technologies 
for carbon capture and storage, and methane detection. CSEG Recorder, 
April 2022 issue.
Neisheim, T.O. 2021. The Deadwood Formation: A Potential Stratigraphic Unit 
for CO2 Sequestration. GeoNews.
Paterson, D.F. 1987. Review of Regional Stratigraphic Relationships of
the Winnipeg Group (Ordovician), the Deadwood Formation (Cambro-
Ordovician) and Underlying Strata in Saskatchewan. Saskatchewan Geological 
Survey.
Penson, S. 2023. More CCUS projects reach FID as confidence grows. Carbon 
Economist.
Petroleum Technology Research Centre. 2020. CCS Potential in the Heavy Oil 
Sands Regions of Saskatchewan and Alberta. Online report.
Sarnoski, A.H. 2015. The Stratigraphy And Depositional History Of The
Deadwood Formation, With A Focus On Early Paleozoic Subsidence In The 
Williston Basin. Unpublished MSc. thesis, University of North Dakota. 
Slind, O.L., Tawadros, E., Andrews, G.D., Murray, D.L., Norford, B.S. and
Paterson, D.S. 1990. Cambrian strata of the Western Canada Sedimentary 
Basin (abstract). Bulletin of Canadian Petroleum Geology, vol. 38, no. 1, 181.
Vaisbat, N., Deisman, N. and Chalaturnyk, R. 2022. Petrophysical and
Thermo-Hydro-Mechanical Study of a deep hypersaline CO2 reservoir. 16th 
International Conference on Greenhouse Gas Control Technologies, GHGT-16. 
Watson, N. 2023. Well of the Week – Can carbonates save the world? Daily 
Oil Bulletin (online article).
Weides, S., Moeck, I., Majorowicz, J. and Grobe, M. 2014. The Cambrian
Basal Sandstone Unit in central Alberta – an investigation of temperature 
distribution, petrography and hydraulic and geomechanical properties of a 
deep saline aquifer. Canadian Journal of Earth Sciences 51, 783-796
White, D.J., Hawkes, C.D. and Rostron, B.J. 2016. Geological characterization 
of the Aquistore CO2storage site from 3D seismic data. International Journal 
of Greenhouse Gas Control 54 (2016) 330–344. 
Winkler, M. 2011. Quest CCS Project. Generation-4 Integrated Reservoir
Modeling Report. 07-3-AA-5726-0001. 
Deadwood Formation. Wikipedia.
The Pathways Vision; Carbon Capture Utilization and Storage; Detailed
evaluation to begin on Pathways Alliance proposed carbon storage hub. 
2020. Stories from Pathways Alliance website (Oil Sands Pathways to Net 
Zero initiative).
Canada moves forward with one of the “world’s largest” carbon capture and 
storage projects. 2023. World Oil (online article about the Pathways Alliance).
Alberta prioritizes oil sands’ carbon storage hub, energy minister says. 2022. 
CTV online article about the Pathways Alliance).
Choosing a CO2 storage location. Enbridge website.

Developing CCS projects in Alberta. 2021. Presentation, Global CCS Institute, 
Calgary, Alberta. 
Alberta Carbon Trunk Line, Alberta. Online datasheet.
Wolf Midstream Operations. Company website.
Boundary Dam 3 Carbon Capture and Storage (CCS) Facility. 2023 
International CCS Knowledge Centre. 
Boundary Dam Carbon Capture and Storage Project – Canada. http://www.
saskpowerccs.com/
Boundary Dam Fact Sheet: Carbon Dioxide Capture and Storage Project. 
Datasheet on MIT website.
West Lake Energy Announces Carbon Sequestration Hub Proposal, Setting the 
Foundation for a Transformational Green Energy Centre in Southern Alberta. 
2022. Westlake Energy.
Alberta is gambling its future on carbon capture. 2021. The Canadian Press 
(online article).
Capital Power and Enbridge Collaborate to Reduce CO2 Emissions in Alberta. 
2021. Media release online by Capital Power.
Heartland Area Redwater storage Project (HARP). 2016 Online datasheet, CCS 
Knowledgebase, ZERO CO2.
Redwater Leduc Reef complex. 2016 Online datasheet, CCS Knowledgebase, 
ZERO CO2.
TransAlta to Acquire Heartland Generation from Energy Capital Partners for 
$658 million. 2023. TransAlta online press release.
Aquistore online datasheet. 2023. Petroleum Technology Research Centre
Aquistore Project, a Deep Saline CO2 Storage Demonstration Project. 2013. 
Natural Resources Canada datasheet.
Belloy CO2 Storage Potential in Northeast BC. 2023. Northeast BC Geological 
Carbon Capture and Storage Atlas, Canadian Discovery.
CO2 Lock’s BC injection a milestone in CO2 mineralization technology. 2024. 
Daily Oil Bulletin article.
What Happens When CO2 is Stored Underground? Q&A from the IEAGHG 
Weyburn-Midale CO2 Monitoring and Storage Project. 2014. Petroleum 
Technology Research Centre, Regina, Saskatchewan.
IEA GHG Weyburn CO2 monitoring and storage project summary report 
2000-2004. From the Proceedings of the 7th International Conference on 
Greenhouse Gas Control technologies, Vancouver, BC. Petroleum Technology 
Research Centre, Regina, Saskatchewan.
IEA GHG Weyburn CO2 monitoring and storage project. 2023. Summary 
Report, Petroleum Technology Research Centre, Regina, Saskatchewan.
Weyburn-Midale Carbon Dioxide Project. Wikipedia.
CCS Project Summary Maps. 2024. Canadian Discovery Limited. Series of 
maps for different formations also available.

EUROPE
Chadwick, R.A., Zweigel, P., Gregersen, U., Kirby, G.A., Holloway, S. and 
Johannesen, P.N. 2004. Geological reservoir characterization of a CO2 
storage site: The Utsira Sand, Sleipner, northern North Sea. Energy 29 (2004) 
1371–1381. 
Donselaar, M.E., Groenenberg, R.M. and Gilding, D.T. 2015. Reservoir 
Geology and Geothermal Potential of the Delft Sandstone Member in the 
West Netherlands Basin. Proceedings World Geothermal Congress 2015, 
Melbourne, Australia, 19-25 April 2015.
Fornel, A. and Estublier, A. 2013. To a dynamic update of the Sleipner CO2 
storage geological model using 4D seismic data. Energy Procedia 37 ( 2013 
) 4902 – 4909.
Hansen, O., Gilding, D., Bamshad, N., Osdal, B., Ringrose, P., Kristoffersen, 
J.-B., Eiken, O. and Hansen, H. 2013. Snøhvit: The history of injecting and 
storing 1 Mt CO2 in the fluvial Tubåen Fm. Energy Procedia 37 ( 2013 ) 
3565 – 3573.
Jonk, R. and Watson, D. 2023. Evaluating Storage Potential and Containment 
Risk for Geologic Carbon Sequestration Sites: Examples from the Inner Moray 
Firth Basin, North Sea. Presented at: Energy Geoscience Conference 1, 
Geological Society of London, Aberdeen, May 16th 2023.
Kaarstad, O. An overview of CCS developments in Norway. Statoil Hydro 
presentation.
Karstens, J., Ahmed, W., Berndt, C. and Class, H. 2017. Focused fluid flow and 
the sub-seabed storage of CO2: Evaluating the leakage potential of seismic 
chimney structures for the Sleipner CO2 storage operation. Marine and 
Petroleum Geology 88 (2017) 81-93.
Koljonen, T., Siikavirta, H., Zevenhoven, R. and Savolainen, I. 2004. CO2 
capture, storage and reuse potential in Finland. Energy 29 (2004) 1521–1527. 
Kongsjorden, H., Karstad, O. and Torp, T.A. 1997. Saline aquifer storage of 
carbon dioxide in the Sleipner Project. Waste Management, Vol. 17, No. 5/6, 
pp. 303-308, 1997.
Maldal, T. and Tappel, I.M. 2004. CO2 underground storage for Snøhvit gas 
field development. Energy 29 (2004) 1403–1411. 
Neele, F. et al. 2020. CO2 storage feasibility in the P18-6 depleted gas field. 
TNO report: TNO 2019 R11212, Netherlands.
O’Sullivan, C.M., Rodriguez-Salgado, P., Childs, C. and Shannon, P.M. 2023. 
Subsurface storage capacity in underexplored sedimentary basins: Hydrogen 
and carbon dioxide storage on the Irish Atlantic margin. Preprint. Conference 
proceedings of the EGC1 conference in Aberdeen.
Sundal, A., Nystuen, J.P., Rorvik, K.-L., Dypvik, H. and Aagaard, P. 2016. The 
Lower Jurassic Johansen Formation, northern North Sea - Depositional 
model and reservoir characterization for CO2 storage. Marine and Petroleum 
Geology 77 (2016) 1376-1401. 
Torp, T.A. and Gale, J. 2004. Demonstrating storage of CO2 in geological 
reservoirs: The Sleipner and SACS projects. Energy 29 (2004) 1361–1369. 
Went, D.J. and Andrews, M.J. 1991. Alluvial fan, braided stream and possible 
marine shoreface deposits of the Lower Palaeozoic Erquy-Fréhel Group, 
northern Brittany. Proceedings of the Ussher Society, 7, 385-391.
Wildenborg, T., Brunner, L., Read, A., Neele, F. and Kombrink, M. 2018. Close-
Out Report on CO2 Storage (P18-4 and Q16-Maas). ROAD CCS. 
HyNet – what is HyNet. Official website, site located in Wales. 
HyNet North West. 2021. Official website. 
Northern Lights. 2022. Official website. 
Northern Lights Details. https://northernlightsccs.com
Porthos: CO reduction through storage under the North Sea. 2023. Porthos 
website, Netherlands.
Porthos: The CCUS hub playbook / Hubs in Action: lessons from OGCI’s 
kickstarter hubs. 
Standard CO2 Transport and storage conditions in respect of the Porthos 
System. Online report from Porthos company. 
INEOS, Wintershall lead breakthrough carbon capture and storage project in 
Danish North Sea. 2023. Online news story from World Oil.
Denmark – Energy Transition. Successful start to Greensand CCS project. 
Online website from Welligence.
Harbour Energy, bp agree to develop Viking CCS project in North Sea. 2023. 
Online news story from World Oil.
Harbour Energy: Viking CCS cluster will “transform” Humber through carbon 
capture and storage. 2023. Online news story from World Oil.
PGS online report: Part 1 #GigatonneCCS. Searching for Giants: Large-scale 
CO2 Storage Sites in the Norwegian Sea.
Shell pulls out of Northern Endurance Partnership (NEP). Online news story.
Spirit Energy to convert depleted North Sea gas fields into “world leading” 
carbon capture and storage projects. 2023. Online news story from World Oil.
Wintershall achieves “biggest” carbon capture and storage milestone with 
Greensand CCS project. 2023. Online news story from World Oil.

OCEANIA
Bradshaw, J., Allinson, G., Bradshaw, B.E., Nguyen, V., Rigg, A.J., Spencer, 
L. and Wilson, P. 2004. Australia’s CO2 geological storage potential and
matching of emission sources to potential sinks. Energy 29 (2004) 1623–1631.
Causebrook, R. 2010. The Gorgon Project – A brief Overview. Australia 2010 
CAGS Workshop II Wuhan, Hubei Province, PRC Oct 26th-29th.
Ehman, K.D., Gillam, D., Posamentier, H. and Trupp, M. 2015. Seismic
Stratigraphy and Depositional Model of the Kimmeridgian-Tithonian Dupuy 
Formation: Implications for Gorgon CO2 Injection. AAPG Datapages/Search 
and Discovery Article #90216.
Flett, M., Brantjes, J., Gurton, R., McKenna, J., Tankersley, T. and Trupp, M. 
2009. Subsurface development of CO2 disposal for the Gorgon Project. 
Energy Procedia 1 (2009) 3031–3038.

Funnell, R., Strogen, D., Bland, K.J. and King, P., Edbrooke, S., Arnot, M., Field, 
B. and Higgs, K. 2009. Opportunities for underground geological storage of 
CO2 in New Zealand - Report CCS -08/1 - Waikato and onshore Taranaki 
overview. GNS SCIENCE REPORT 2009/53. 
Green, C., Michael, K. and Paterson, L. 2017. The Lesueur: Vertical
connectivity, injectivity and residual trapping. Report number EP171193, 
www.csiro.au.
Keltie, I. 2022. Offshore acreage for CCS and petroleum exploration boost 
decarbonisation and energy security efforts in Australia. Oilfield Technology: 
https://www.oilfieldtechnology.com. 
Marshall, J.P. 2022. A Social Exploration of the West Australian Gorgon Gas, 
Carbon Capture and Storage Project. Clean Technol. 2022, 4, 67–90. https://
doi.org/10.3390/cleantechnol4010006
McKirdy, D.M. and Schwark, L. 2004. Constraints on the hydrocarbon charge 
history of sandstone reservoirs in the Strzelecki Field, Eromanga Basin, South 
Australia. Conference: Eastern Australasian Basins Symposium At: Adelaide, 
South Australia Volume: Proceedings of the Eastern Australasian Basins 
Symposium II (eds. P.J. Boult, D.R. Johns, S. Lang), Petroleum Exploration 
Society of Australia, Special Publication, pp. 589-602.
NZCCS Partnership. 2011. CCS in New Zealand. ISBN: 978-0-0478-38220-4. 
Petho, G. 2023. Modelling the Behaviour of Carbon Dioxide Stored Near 
Faults. CO2CRC: Shallow Fault Project.
Smith, F., Van Gent, D. and Sewell, M. Western Australia: Greenhouse gas 
capture and storage, a tale of two projects. Department of Resources, Energy 
and Tourism, Australian Government. www.dmp.wa.gov.au, report looks at 
Gorgon and Collie South-West CCS projects.
Stilwell, J.D. and Gallagher, S.J. 2009. Biostratigraphy and macroinvertebrate 
palaeontology of the petroleum-rich Belfast Mudstone (Sherbrook Group, 
uppermost Turonian to mid-Santonian), Otway Basin, southeastern Australia. 
Cretaceous Research 30 (2009) 873–884. 
Vidal-Gilbert, S., Tenthory, E., Dewhurst, D., Ennis-King, J., Van Ruth, P. and 
Hillis, R. 2010. Geomechanical analysis of the Naylor Field, Otway Basin, 
Australia: Implications forCO2 injection and storage. International Journal of 
Greenhouse Gas Control 4(2010) 827–839.
Whalen, C. 2021. The struggles to make CCS work. Online article in Carbon 
Commentary.
Further opportunities for CCA in Australia – Two more CO2 Storage Permits 
awarded: news article from CO2CRC, 14th September 2022
Carbon capture and storage in Australia. Wikipedia.
CCUS Projects in Australia 2022. Map, CO2CRC.
Collie South West CO2 Geosequestration Hub Details. Online database, 2021: 
CCSDBA, University of Edinburgh.
Moomba Carbon Capture and Storage (CCS) Project. https://Www.
Nsenergybusiness.Com/Projects
Santos expands carbon capture and storage acreage in Australia’s Cooper 
Basin. 2023. Online article on World Oil website.
Woodside-led joint venture awarded greenhouse gas assessment permit in 
WA. 2022. Woodside Energy media release.
Carbon hiccup for Chevron with 5 million-tonne greenhouse gas problem at 
Gorgon LNG plant. 2017. Online news article in The West Australian. 
Chevron’s flagship carbon capture and storage project “stuck” at one-third 
capacity. 2023. Online news story from Bloomberg.
Gorgon Carbon Dioxide Injection Project. Wikipedia.
Gorgon LNG plant begins long-delayed carbon capture and storage project. 
2019. Online article on Guardian website.
Gorgon’s carbon capture shortfall. 2021. Online article from Cosmos.
gorgon carbon capture and storage. 2022 Chevron fact sheet.

USA
Anderson, D.B. 1988. Stratigraphy and Depositional History of the Deadwood 
Formation (Upper Cambrian and Lower Ordovician), Williston Basin, North 
Dakota. Unpublished MSc. thesis. University of North Dakota. 
Beauttler, C. 2020. DAC Update. DoE Carbon Capture Project Review Meeting. 
Climeworks presentation.
Brown, D. 2023. Unconventional Reservoirs for Carbon Sequestration. AAPG 
Explorer magazine.
Dunnewald, J.B. 1969. Big Piney La Barge Tertiary oil and gas field. Twenty-
first Annual Field Conference. Wyoming Geological Association Guidebook.
Finley, R.J. 2008. Demonstrating Geological Carbon Sequestration in 
the Mt. Simon Sandstone of the Illinois Basin. Indiana Center for Coal 
Technology Research Midwest Geological Sequestration Consortium; www.
sequestration.org
Frailey, S.M., Damico, J. and Leetaru, H.E. 2011. Reservoir Characterization 
of the Mt. Simon Sandstone, Illinois Basin, USA. Energy Procedia 4 (2011) 
5487–5494. 
Graham, T.L. 2011. Ichnology, Sedimentology and Paleoenvironmental 
Reconstruction of the Lower Cambrian Addy Quartzite, northeastern 
Washington State, U.S.A. Unpublished MSc. thesis, University of 
Saskatchewan, Saskatoon.
Herbertson, J.A. with co-authors. 2011. CO2 management at ExxonMobil’s 
LaBarge Field, Wyoming, USA. Exxon Mobil presentation.
Kombrink, H. 2023. An Onshore CCS Debacle (Petra Nova, Texas). GeoExpro.
McPherson, B. 2006. Southwest Regional Partnership on Carbon 
Sequestration - Final Report. DE-PS26-03NT41983. Submitting Organization: 
New Mexico Institute of Mining and Technology. 
Parker, M.E. 2009. Utilizing the LaBarge experience top support the global 
development of CCS. Third Annual Wyoming CO2 Conference.
Parker, M.E., Northrop, S., Valencia, J., Foglesong, R.E. and Duncan, W.T. 2011. 
CO2 Management at ExxonMobil’s LaBarge Field, Wyoming, USA. Energy 
Procedia 4 (2011) 5455–5470. 
Perez, J.W. 2016.  Correlation of Basal Cambrian Sandstones Across North 
America. Abstract: The Research and Scholarship Symposium. 43. Cedarville 
University.
USGS Geologic Carbon Dioxide Storage Resources Assessment Team. 2013. 
National Assessment of Geologic Carbon Dioxide Storage Resources. USGS 
Fact Sheet 2013-3020. http://energy.usgs.gov/GeneralInfo/ScienceCenters/
Eastern.aspx
Carbon Capture and Storage. Environmental Protection Agency, US. 
Presentation.
Bayou Bend CCS Expansion: Equinor’s Strategic Move in Carbon Capture. 
2023. TGS Newsletter.
Biden administration grants Louisiana lead role in carbon capture oversight. 
2023. Online news article, Bloomberg.
EPA Grants Louisiana Office of Conservation State Authority Over CO2 
Injection and Sequestration. 2023. Online message from Governor John 
Bel Edwards.
ExxonMobil “scales up” carbon capture business in Louisiana with $600,000 
university donations. 2023. Online news story from World Oil
Is Louisiana CO2 storage risky? 2022. Enverus online article.
Carbon Clean expands into US to meet booming demand for carbon capture 
technology. 2023. Online news story from World Oil.
Equinor acquires stake in one of the “largest CCS solutions” in U.S. 2023. 
Online news story from World Oil, re Bayou Bend CCS LLC.
Chevron, partners expand “one of the largest carbon capture projects in 
U.S” onshore Texas. 2023. Online news story from World Oil, re Bayou
Bend CCS LLC.
ExxonMobil chooses “industry leading” technology for world’s largest low 
carbon hydrogen facility. 2023. Online news story from World Oil.
Columbia River Basalt Group. Wikipedia. 
Decatur Fact Sheet: Carbon Dioxide Capture and Storage Project. 2016
MIT website.
Successful completion of Illinois Basin - Decatur CCS project; CO2 from
ethanol plant. 2021. Online story from Green Car Congress.
Wallula Energy Resource Center Fact Sheet: Carbon Dioxide Capture and
Storage Project. 2016 MIT website.

ADDITIONAL CCS RELATED PUBLICATIONS BY THE AUTHOR:
Noad, J. 2022. The Rise of Cambrian Quartzites: Sedimentology of Carbon 
Sequestration in Alberta. Core Conference, Calgary, Alberta.
Noad, J. 2022. Carbon Sequestration: A Virtual Field Trip, Investigating key 
elements for CCS in Alberta. For CSUR. 
Noad, J. 2023. World Carbon Sequestration: a (geological) Primer. 
Presentation for CSPG International Division.
Noad, J. 2023. The Gog Quartzite: CCS Analogue Extraordinaire and Potential 
Target. Extended abstract, Geoconvention 2023, Calgary, Alberta.

http://www.saskpowerccs.com/
http://www.saskpowerccs.com/
https://www.oilfieldtechnology.com
http://www.dmp.wa.gov.au
https://Www.Nsenergybusiness.Com/Projects
https://Www.Nsenergybusiness.Com/Projects



