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CO2 emissions are a VERY challenging problem:
• Science

• Economics

• Politics

• Policy

• Public

• Energy

Figure from World CO2 emissions from consumption of energy, US EIA



Global experience in CO2 injection

From Peter Cook, CO2CRC



What Currently Limits Success of 

Global-Scale CO2 Storage?

• Costs are high: These relate primarily to siting, liability, 

development, and monitoring aspects.

• Policy-legal-regulatory

• Market immaturity: Lack of a carbon price limits market efficiencies 

and risk-management of investments.

• Public Scrutiny: HSE: EU experience, US shale gas experience.

• Geographic distribution of onshore storage is not 

uniform. Suitable onshore storage sites are geologically diverse but 

unequally geographically distributed, presenting potential geopolitical 

challenges for consensus on CCUS.

Mostly, CCS has been pursued as an emissions reduction strategy (coal, electricity) with 

a dominant focus local (onshore) storage.

What other lenses can this technology be seen through? 



Approximately 40% (2600 Tcf) are estimated to be sour

SOURCE: US EIA

~2% production growth annually (IEA); international market

Gas quality problems are holding back investment

World Gas Reserves



Sarawak K5, Malaysia

• Gas from the shallow-water discovery 

contains about 70% CO2 

• CO2 extracted from K5 is understood to 

be intended for re-injection into three 

fields — Jintan, Seria and M4.

• M4 is a depleted gas field that has been 

flagged up as a potential candidate for 

CO2 sequestration.

• Studies will look at reinjecting CO2 in an 

unidentified field about 50 kilometres

away from Bintulu to boost hydrocarbon 

recovery.

• Global Technology Race: pioneering 

high CO2 gas field development-cum-

carbon sequestration projects 

Petronas/Shell Baram Delta Operations

World’s biggest offshore EOR project 

$12B over 30 years

LNG



Oil Sands:
Generate tremendous CO2.

Solving CO2 emissions allows development of those resources in more publically 

acceptable and environmentally mitigated way.

• Goal to reduce CO2 emissions (35% 

capture, Amine) from Shell’s oil sands 

operations by more than one million 

tonnes a year by capturing CO2 from its 

Scotford bitumen upgrader and 

permanently storing it deep 

underground.

Quest Carbon Capture and Storage Project

Keystone Pipeline: 

proposed termination in east TX

Alberta, CANADA Texas, USA



HOUSTON

Keystone XL

LNG EXPORT

LNG EXPORT





Role of EOR in Sequestration
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Brine sequestration

EOR

Significant volumes: only a fraction of all point

source CO2 can be sold for EOR

Offset some of cost of capture

Pipeline development, site characterization

Public acceptance



SACROC 2005-2008
Context:

• 80 Million tones stored CO2 - 37 years

• 2000 m deep-carbonate

• Southwest Partnership

Lead: Smyth and Romanak

Host: KinderMorgan

Key results:

• No  CO2 induced damage to freshwater 

• after 37 years injection

• Sensitivity to leakage –
• site specific 

• rock-water interaction

Two years sampling 

significant groundwater 

resource Romanak-Smyth



Role of CCS is diverse energy chain 

developments

• EOR

• Natural Gas

• Heavy oil / refining
– Hydrogen generation

• LNG 
– HRSG units: Permitting = BACT

CCS is more than just post-

combustion capture from coal-fired 

electric utilities. Can serve as 

enabler of:



How could Sub-Sea Storage 

Overcome Global Challenges?

Nationally-owned & managed resource

BRICs

Reduces geopolitical

aspects

Match emissions sources and sinks

Future global 

energy needs

Monitoring



Offshore Potential 

Relative to Population Centers & CO2 Sources

Exxon Production Research Company, 

W.M.P.A.A.o.P.G.F., 1985

Laske and Masters, 1997

Schneider, et al., 2003



New Task Force on Technical Barriers and R&D 
Opportunities for Offshore, Sub-Seabed Geologic 

Storage of Carbon Dioxide
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Identify technical barriers and R&D 
needs/opportunities for offshore, sub-
seabed storage of carbon dioxide. 



• Identify existing projects and characterization activities 

worldwide on offshore CO2 storage and progress to date; 

• Provide a current assessment or understanding (using 

available analyses) on the status of global offshore storage 

potential (including potential for offshore EOR);

• Identify the technical barriers/challenges to offshore CO2

storage (e.g., characterization, monitoring, transport challenges) 

and R&D opportunities; 

• Identify potential opportunities for global collaboration; and 

• Include conclusions and recommendations for consideration by 

CSLF and its member countries. 
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General Topic Areas for Report



Planned Timeline of the Task Force
• February 2014: Task Force Proposal developed and included on CSLF 

Seoul Meeting Website.

• March 25, 2014:  Seoul, Korea Technical Group Meeting:

• Request for CSLF Member Participation/Interest – inform me or CSLF 
Secretariat of interest

• April 30, 2014:  Membership Established/Finalized.

• June 30, 2014:   Outline of Report Drafted. 

• September-December 2014:  Progress/Status report at next CSLF 
Technical Group Meeting.

• December 31, 2014:  First draft of report completed.

• March-May 2015:  Task Force Report finalized and report findings and 
conclusions at Technical Group Meeting.
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First-of-its-kind High-Resolution 3D Seismic Acquisition - GoM



Static Gas Field Field Capacity



Role of Subsea Geologic Carbon Storage

in the U.S. and Worldwide

• Keeps discussion going: 
– reduces geopolitical aspects (BRICs) 

– nationally-owned (mandate but provide 

sites) 

• Reduced barriers to rapid large-

scale deployment: Single owner; 

Public acceptability? Monitoring fairly 

mature, and arguably more cost-effective.

The offshore holds great promise 

for global CCS deployment. 



THANKS

See you at GHGT-12 in Austin

October 5-9, 2014


