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2010 was a record year for CO, emissions
from burning fossil fuels and making
cement. Globally, the equivalent of over
33.5 billion tonnes of CO, was added to
the atmosphere. This was nearly 6%
higher than the 2009 global estimate, and
with the economies of countries like
China and India powering ahead the
current trend is likely to continue.

As a result, the earth’s atmosphere will
continue to warm; sea level will rise faster
than it has in the last 2000 years; millions
of people now living on low lying land
will be forced to move; the oceans will
become more acidic; there will be more
extreme weather events as the atmosphere
becomes more energetic; and the fossil
fuels currently being consumed at record
rates will become more expensive.
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This is not a happy scenario, but it did not
deter Peter Cook from arguing that Carbon
Capture and Storage (CCS) can be a major
weapon to decrease the current rate of
CO, being added to the atmosphere.

Clean Energy, Climate and Carbon is an
easy-to-read thorough analysis of all the
main issues, and the diagrams are really
good if you just have time to skim-read. It
cuts to the core of the challenges humans
face on planet earth as a result of climate
change and increasing energy demands,
including the science, engineering,
economics, population (the elephant in the
room) and of course the politics.

The book starts with a very good review
of the evidence for human-caused global
warming and why we are producing so
much CO,. It then goes on to discuss
some of the technological options for
decreasing CO, emissions and concludes
that even with a mix of solar, wind,
geothermal, nuclear and other
‘renewables’ it will be very difficult to
reduce these emissions because of our
huge reliance on fossil fuels.

This leads to CCS; where and how it is
captured; how it is transported; where and
how it can be stored; how the captured
CO, can be monitored; and above all how
much it is likely to cost. Of course the
overall cost is very difficult to estimate
because there are so many variables, and
above all, because there is a dearth of
examples of CCS in action. If you want to
take a punt at the cost then $80-$140 per
tonne of CO, avoided is suggested, but
each case will have to be calculated on its
own merit. To take one example: how
should the CO, be transported from the
source to its storage place? By ship or

pipeline? Or another: how should the
storage site be monitored and for how
long?

In spite of these complexities it is argued
that CCS can play a significant role in
reducing the level of CO, in the
atmosphere.

Finally, the technology and politics of
clean energy are discussed — and if you
think the science and engineering of CCS
are complex, try the politics of clean
energy!

It is pleasing to note that a lot of the
research into CCS has been and still is
being carried out in Australia and this is
in no small measure as a result of the
work of Peter Cook who established the
CO2CRC and was its CEO from 2003
until 2011. T would highly recommend
this book for anyone with a science
background from year 12 and upwards.
Furthermore, in Australia we can look
forward to 2015 when the Gorgon gas
project in Western Australia will start
storing 3—4 million tonnes of CO, per
year under Barrow Island — not long to
wait and a real test of the technology.

Reviewed by David Denham
Email: denham@webone.com.au
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Too much of a good thing

Guy Holmes
Guy.Holmes@spectrumdata.com.au

Can you remember several years back to
the introduction of those great little USB
connected hard disks that allowed people
to send data sets between companies with
ease? Man — these things were a great
boost to productivity. No more tape
drives, no more burning DVDs, just plug
and play and get on with things.

The guy at the other end could plug it in,
drag and drop his data onto his machine
and then if he was sneaky — take the disk
home and put a heap of music on it,
videos, and family photos — and maybe
even then send that to someone else to
use to get a copy of his music collection.

It didn’t take long until volumes of these
disks began to pile up filled with valuable
data, breaching security and antivirus
systems everywhere, and creating an
impossible archive situation where no one
knew what disks had what data on them.
The one labelled ‘Mt Isa Located
Magnetics and Gravity Data’, actually
had Barbra Streisand’s Greatest Hits
music collection and a nice array of
photos of a previous exploration
manager’s kids on it. The one labelled
‘North West Venture 3D Seismic’ had a
small collection of seismic data on it, but
also included a ‘Stuff” folder that had 2
Gb of porn, a second copy of Barbra
Streisand’s Greatest Hits, and the recently
updated resume for the exploration
manager that just left.

The great USB connected disk pool (or
black hole) got larger and larger. The
disks started to change shape. Some very

small, others standing on their edge in a
neat little stand, some with cool blue
lights, others just a subtle stainless steel
case complete with a total lack of cooling
and anti-vibration systems that rendered
them useless after 12 hours of continuous
use. And let’s not forget about all of the
cables and plugs ... yes ... the snake
drawer!

I remember reading the warranty on one
hard disk that said something about the
disk being perfect for home use and data
storage, anytime and anywhere. In
reading the fine print, it actually said
something about ‘anytime and anywhere’
being less than 4 hours in any one 24
hour period in a cool, clean, and dust free
environment. I’m not sure about most of
your own homes, but my house operates
24/7, and with five kids it is never cool
or clean.

Two years ago as this data management
issue started getting worse, one major oil
company declared that all USB connected
HDDs will be used only once and were
to be disposed of to avoid data loss — so
all data was to be transferred to the
network server for archiving as soon as
the data arrives. Network administrators
and backup engineers all took a deep
breath and quietly went about crapping
themselves wondering how their backup
systems would cope with terra-bytes of
unexpected data coming onto the network
every few days.

Last year, the largest manufacturer of
disk drives shipped 200 million disks.
Rumour has it that almost 40% of these
went into USB ‘disposable’ disks. That is
only about 80 million USBs ... nothing
to worry about. Okay network
administrators — you can go change your
underwear now.

This trend is not going to stop. Disk
manufacturers are trying to build hard
disks that store more than tapes and they
are getting closer. Once they do — the
trend of USB connected disks will be
more than just a fad — it will be the way
of the future.

The following graph shows the race
between these two technologies.
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1 do a bit of reading on this stuff
(because I am a nerd) and no one from
my point of view has a very good feel for
where this will end up.

So how do we cope?

Well — you are going to continue using
these very convenient disks aren’t you ...
so you might as well use:

1. A server grade hard disk like a Hitachi
Ultra Star. Not the cheapest, but it is
a good quality disk that will last. The
old adage of ‘you pay for what you
get’ rings true in this situation without
a doubt.

2. A good enclosure for the disk.

Good ventilation, built in fan and a
redundant power supply if possible.

3. A spreadsheet/database of files that are
on it so you can locate them easily.
No one wants to get a hankering for
Barbra Streisand and not be able to
find her.

And work with your IT manager to help
you back this stuff up. Don’t screw up
his incremental backups with 2 Tb’s of
extra stuff when he least expects it.

As per the graph above, the two curves
will meet, and when they do, someone
will become very rich and someone
named Barbra Streisand will go platinum
posthumously as the most distributed
artist of all time. The rest of us
meanwhile will be searching for that
critical data set on one of those disks.
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Alpha Geophysicol nsiruments ARCHIMEDES FINANCIAL PLANNING

/ contracting and
. . “Using a scientifically principled approach
Ge SC I e nce consu/f/ng services to improve financial buoyancy”

www.al phq-geo_com Noll Moriarty, M.Sc(Hons), CFP" ¥
/ Specialising in detailed financial advice
required by resources industry professionals v
Australian & international clients
Alphu Geoscience Pty Ltd Ph: (02) 9584 7500 Website: Www.archimedesfinancial.com.au
. ' /131 Rd, Aspl LD Phone 1 1 1841
Unit 1/43 Stanley Street, Fax: (02) 9584 7599 3/ 1313 Gympie Rd, Aspley, Q one 1300 387 351 ce(
. N uthorised Rep: ive of Pr Ir Services AFSL No.234951 ABN 11074 608 558
Peakhurst NSW 2210, Australia info@alpha-geo.com

Baigent Geosci€ Dr Peter Elliott

Ph.D, M.Sc, B.Sc(Hons), M.AusIMM
Geophysical Data Processing Services

Elliott Geophysics International P/L

Magnetics and Radiometrics 1}/ o2 PO Box 1307

Fixed wing and Helicopter Data . - /E;Egtr;glgon WA 6954

Full 256 channel radiometric processing / R EI I - t t Ph + 6169434 1250
NASVD, MNF or NASVD with clustering ' I u Fax +61 89310 8669

Gradiometer Enhancement processing 7 Owsten Court GEOPHYSICS Mob +61(0) 418 872 631
Independent Data Quality control Banjup WA 6164 Email  elliotigeophysic@aol.com

Ph: +61 8 9397 1691 www  geophysicssurveys.com
Email: mark@bgs.net.au
URL: www.bgs.net.au

Geophysical Consultantstothe Mining Industryin
Australia - Philippines - Indonesia - PNG - India - SE Asia

: . 3
' Flagstaff GeoConsultants Geophysical Software Solutions ry. v«
_— ABN 53 347 822 476
Integrated geophysical, geological and exploration Software services for the geosciences
consultancy services. World-wide experience. Developers of...
Potent - Versatile potential field modelling in a 3D environment
Hugh Rutter Geof Fethers Gary Hooper PotentQ - Rapid interpretation of magnetic and gravity anomalies
Michael Asten Paul Hamlyn EmQ - Ultra-fast interactive EM modelling using moments
Jovan Silic Ross Caughey Richard Almond
Postman@flagstaff-geoconsultants.com.au Phone: 61 3 8420 6200 Director
www.flagstaff-geoconsultants.com.au Fax: 6138420 6299 Tel:  +61(2) 6241 2407 PO Box 31, Gungahlin,
Fax: +61 (2) 6241 2420 ACT 2912, Australia
Flagstaff GeoConsultants Pty Ltd (ABN 15 074 693 637) E-mail: ralmond@geoss.com.au 18 Bungaree Crescent,
Web: www.geoss.com.au Ngunnawal, ACT 2913
A TOTAL EXPLORATION SERVICE

GROUNDWATER IMAGING
Dr David 3D Hydrogeological mapping, MaqnethEaFth

Seepﬂge a.ﬂd Sa“nlty Survey. ABN 25 184 286 731
Towed TerraTEM, geo-electric

streamers, magnetics, sonar, etc.

279 Fitzroy St Dubbo NSW 2830 Australia
Ph: +612 68827465 Mob: +61418964097

David@GroundwaterImaging.com

Allen

solutions for all magnetic
exploration problems

phillip schmidt phd

po box 1855

macquarie centre nsw 2113

email phil@magneticearth.com.au
mobile 0410 456 495

www.Groundwaterimaging.com asn: 6s 120 800 179 web www magneticearth.com.au
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J@ Minty www.mintygeophysics.com
Brett Rankin
Specialising in the enhancement of airborne geophysical data Outer-Rim Exploration Services Pty Ltd
GAMMA_Plus™ - enhanced multichannel gamma-ray data processing 42 Christable Way Lansdale, Perth 6065
GAMMA_Grid™ ~ equivalent-source gridding of gamma-ray data ORE Phone: 08 9408 0137
GAMMA_Target™ - automatic gamma anomaly detection and target generation Fax: 0.8 9408 0688
Mobile: 0428 300 134
2{,9.8 ﬂfggﬂ? brett@outer-rim.com.au
www.outer-rim.com.au
+61 (0)404083087 PO Box 3229
Brian.Minty@mintygeophysics.com Weston Creek ACT 2611
www.mintygeophysics.com Australia

ROCK PROPERTIES
MASS - Density, Porosity (permeability also avail.)
MAGNETIC - Susceptibility, Remanence; Aniso.
ELECTRICAL - Resistivity, Anisotropy; IP effect [galvanic]
ELECTROMAGNETIC — Conductivity, mag k [inductive]
SEISMIC - P, S Wave Velocities, Anisotropy
DIELECTRIC - Permittivity, Attenuation (by arrangement)
THERMAL - Diffusivity, Conductivity (by arrangement)
MECHANICAL - Rock Strength (by arrangement)

SYSTEMS EXPLORATION (NSW) PTY LTD
Contact - Don Emerson Geophysical Consultant
Phone: (02) 4579 1183 Fax: (02) 4579 1290
(Box 6001, Dural Delivery Centre, NSW 2158)
email: systemsnsw@gmail.com

Subscribe now to our FREE email early alert or RSS feed
for the latest articles from Exploration Geophysics.

www.publish.csiro.au/earlyalert
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P Calendar of Events 2012

GeoConvention 2012: Vision

14-18 May http://www.geoconvention.com Ry CEELE)
3rd International Conference: Geosciences and Environment .

27-29 May http://www.agserbia.com Selgeety B3l

29-31 3rd International Geosciences Student Conference Belgrade Serbia

http://www.3igsc.com

June 2012

Copenhagen 2012: 74th EAGE Conference & Exhibition incorporating SPE EUROPEC 2012

4-7 Jun http://www.eage.org Copenhagen Denmark

4-8 Jun GPR 2012: 14th International Conference on Ground Penetrating Radar Shemalier China
http://www.gpr2012.org

15-18 Jun 5th International Conference on Environmental and Engineering Geophysics Eiemedie China

http://www.iceeg.cn/english/index.htm
July 2012

21st EM Induction Workshop
http://www.21emiw.com

25-31 Jul Darwin Australia

IEEE International Geoscience and Remote Sensing Symposium: Remote Sensing for a Dynamic Earth

ezl http://www.igarss2012.org

Munich Germany

34th International Geological Congress

5-10 Aug http://www.34igc.org Brisbane Australia
. Geobaikal 2012: Electromagnetic Research Methods and Integrated Geophysical Data Interpretation .
20-24 Aug hitn://wwwieagerorg Irkutsk Russia
September 2012
3.5 Se Near Surface Geoscience 2012: 18th European Meeting of Environmental and Engineering Geophysics Paris France
P http://www.eage.org
EABS IV - Eastern Australasian Basins Symposium . .
10-14 Sep http://www.EABS2012.com.au S22 AR I
17-19 Se Istanbul 2012: Istanbul International Geophysical Conference and Oil & Gas Exhibition Istanbul Turke
P http://www.igcistanbul.com Y
19-21 Se KSEG International Symposium: Geophysics for Discovery and Exploration Jeiu Republic
P http://2012symp.seg.or.kr ! of Korea

November 2012

SEG International Exposition and 82nd Annual Meeting

4-9 Nov http://www.seg.org

Las Vegas USA

December 2012

AGU Fall Meeting 2012

6-10 Dec http://www.agu.org/meetings

San Francisco USA
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