CCS—CONSULTANTS

An integrated approach to
Measurement, Monitoring & Verification
of marine CO, storage

Soren Themann
CCS-Consultants GmbH

Technology Awareness Seminar 2009, Oscarsborg



CCS—CONSULTANTS

Outline

il
ii.
\VA

Vi.
Vil.

Introduction

The CO, Problem
Basic principles of CCS
CCS Challenges

Measurement, Monitoring &
Verification of CO, storage

An Integrated Approach
Outlook




CCS—CONSULTANTS

Introduction: Fast Facts

The mission of CCS-Consultants GmbH is to provide multidisciplinary consultancy and services
for Carbon Capture and Storage projects worldwide. CCS-Consultants GmbH brings together
the very latest expertise from the scientific forefront with industry proven concepts and latest
available technologies.

Facts:
A Established in 2008

A Based in Hamburg / Germany

A 6 employees + freelancer

A Background covering Geology/Geophysics, Chemistry, Oceanography and Engineering
Business:

A Measurement, Monitoring and Verification (MMV) of Carbon Capture & Storage (CCS)

A Leak detection for Oil & Gas

A Environmental pre-site studies

A Mobile and in-situ long-term monitoring of storage sites and subsea installations

A

Hydroacoustic surveying, water chemistry, bubble & plume modeling
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Why should CO, be Captured and Stored?
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Why should CO, be Captured and Stored?

Even if we could halt human carbon o,
emissions today, the climate _ 4
risks they pose would persist for :t
millennia T assuming that we %

must rely only on natural
processes to dissipate our
carbon cycle perturbation and
the resulting climate changes.

(picture: EnBw)

(Solomon et al., 2009)
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Why should CO, be Captured and Stored?
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Approximately 1/3 of all CO,
emissions due to human activity
comes from fossil fuels used to
generate electricity.

Also industrial processes emit
enormous amounts of CO, (i.e.
oll refineries, cement works,
and steel production)

Industry,
households, etc

39%

Electricity
35%
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Almost 2/3

of the total volume of CO, Is emitted
as point sources, where it can be
captured easily!
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Carbon Capture & Storage

Carbon dioxide (CO,) capture and
storage (CCS) is a process
consisting of the separation of
CO, from industrial and energy
related sources, transport to a
storage location and long-term
Isolation from the atmosphere.

(IPCC: Bates et al., 2008)

(pictures: IEA GHG)
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Possible Storage Sites for CO,
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Use of CO, in enhanced oll
(EOR) and gas (EGR) recovery

Depleted oil and gas reservoirs
Deep saline formations

Enhanced coalbed methane
recovery (ECBM), from
unmineable coal

Formation of marine hydrates
followed by ocean storage
(exchange of CH, by CO,)

(IEA GHG)
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CCS Challenges



