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Climate Change Status 
(IPCC 2007 Synthesis Report)

� Warming of the climate is 
unequivocal

� Global greenhouse gas 
(GHG) emissions increased 
by 70% between 1970 and 
2004

� Global increases in GHG 
are due primarily to fossil 
fuel use

� Most of the rise in global  
temperatures since mid 
20th century is very likely 
(>90%) due to the  
increased GHG levels



GHG Emissions Scenarios

450 ppm stabilisation Scenario

CCS for Power Generation and Industry

Data Source:- International Energy Agency - World Energy Outlook 2006 Fig 7.14 
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What is CCS?

Data source http://www.CO2DeepStore.com



CCS Building Blocks

Regulatory

Economic

Data source : CO2DeepStore Ltd 2007 Business Plan



CO2 Capture Facilities

Mitsubishi Plant, Nagasaki

Sumitomo Chemicals

Indo Gulf Fertilizer Co.

Luzhou Natural Gas

Vattenfall

CASTOR

Snohvit

Sleipner

In Salah

Shady Point

Bellingham Cogen

Dakota Gasification Plant

Boundary Dam

IMC Global Inc.

Key

Warrior Run

Gasification synfuels plant

Major Pilot Plants

CO2 Separation from Natural Gas for CCS

Food-grade CO2/carbonation of brine/Urea

Kedah

Abu Dhabi
Aonla

Phulpur

2 – 4 MT/yr CO2 capture 

from coal gasification plant



Nagaoka

Hokkaido

Qinshui Basin

Snohvit

Sleipner

In Salah

Key

ECBM projects

EOR projects

Gas production Fields

Saline aquifier

Sibilla

RECOPOL
CO2 SINK

K-12B

Cerro Fortunoso

Frio

West Pearl Queen

Mountaineer

Weyburn

Penn West
Alberta ECBM

Teapot Dome
Rangely

Burlington

4 New CO2-EOR Pilots in 

Canada

50 Acid Gas 

injection sites in 

North America

70 CO2-EOR 

projects in U.S.A.

Gorgon
Depleted Oil Field

Otway Basin

Zama

Carson

Kwinana

CO2 Injection and Storage Activities



Storing CO2 Underground 
can be done safely and securely

� Injecting and storing gas underground is normal business in the oil and gas industry

� Seasonal storage

� Peak gas delivery

� Offshore gas handling (instead of flaring)

� CO2 has been injected underground for many years

� Onshore US as an enhanced oil recovery agent

� Offshore Norway in the Sleipner Field for permanent storage

� Over 12 MT of CO2 injected since Mid 1990’s from gas processing operations

� A carefully selected site will hold CO2 successfully without atmospheric release for millions of years 

� In a similar way that the gas fields of the North Sea trapped their gas

� Detailed geological and engineering site assessments are required

� Careful monitoring of the CO2 using a range of technologies to track its movement underground

� Remember

� Underground storage is much safer long term than the reservoir currently in use



UK CO2 Storage Options

Storage capacity of CO2e in Giga Tonnes

Data Source – Industrial CO2 Emissions and CO2 Storage Potential in the UK - British Geological Survey report for DTI 2006

CO2 storage is limited – CO2 cycles as oil is 

recovered – EOR is technically and 

commercially challenging offshore

Best initial CO2 storage potential – can be 

screened for high integrity – key sites come 

available soon.

Greatest long term CO2 storage potential

Major costs to explore, assess and prove 

capacity – Major uncertainty regarding CO2 

containment



CO2 Storage Infrastructure Availability

60% of available storage 

capacity is decommissioned 

2010-2015

The reservoirs remain – but 

access costs increase 200-

1000%

Window of opportunity is now

Maximum future CO2

storage requirement

Data source : CO2DeepStore Ltd 2007 Business Plan
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UK CCS Landscape



1.5 MT coal per year

Current Subcritical Boilers

CCS Energy Use

Data source : CO2DeepStore Ltd 2007 Business Plan

2.03 MT coal per year

New Supercritical Boilers

1.58 MT coal per year



The Cost of CCS

Data Source - Enkvist, Naulcer & Rosander – The McKinsey Quarterly

Cost of Abatement in € per TCO2e

Data Source - Parliamentary Postnote Oct 2006 No 268



NGO Opinions of CCS – Broadly +ve

� Carbon Capture and Storage (CCS) demonstration schemes should receive incentives and 
preferably be located on large industrial sites with potential for heat usage

� CCS equipped centralised power stations

� NO new coal stations without CCS fitted as standard

� Concerns about the feasibility, costs, safety, and liability of CCS make it a dangerous gamble.

� CCS technology is largely unproven and will not be ready in time to save the climate.

� Carbon capture and storage (CCS), if properly regulated, could be an important weapon in the 
battle against climate change. CCS could help to keep global warming below 2°C and help cut 
global CO2 emissions by more than 50% by mid-century.

� Carbon capture and storage (CCS) could play an important role. There is an urgent need to 
demonstrate the viability of this technology in large scale electricity generation, and to develop a 
clear framework for regulation and treatment of liabilities. Certainly we cannot afford to build and 
run new unabated coal-fired power stations without some form of guarantee that CCS works 
effectively.



Canada

2007 US

Japan

Australia

UK

EU

Norway

Readiness Index 

Government Will Carbon Market Maturity

CCS Projects Public Awareness

Low High

CCS – Summary

� CCS is an essential bridge to a 
sustainable and secure energy 
future 

� CCS and renewables must both 
be a part of future policy

� All the components of CCS are 
proven and in use across 
industrial sectors

� CCS uptake requires Political will 
to drive commercial frameworks

� CO2 can be stored securely and 
safely in carefully selected sites

CO2DeepStore “CCS Readiness Index”

2009 US


