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Unconventional resources
volume is still uncertain but high

Global gas in place of unconventional gas Gas in place mainly localized in North
estimated at —920 tcm America and Asia/Pacific
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Key environmental issues

Environmental
issues

Description

15 to 20,000 m3 water per
well

Fraccing requires chemical
additives: risk to contaminate
aquifers

Variability of water recovered

Typical project includes
hundreds of wells

Water storage

Noise during fracturing
Flaring when testing (visual
flame and toxic emissions)
Visual impact

Mitigation possibilities

Re-use as much water as possible
Diversify supply over long time-period — limit
impact over other usage

Environmental friendly fluids (water based) with
chemically inert propant

Extra-care given during casing cementation.
Fraccing monitored in real time (micro-seismic)
Robust water treatment solution

Well clusters: up to 24 wells based on reservoir
depth

Underground piping system network

Gas processing facilities with limited visual impact
(mobile systems, biphasic transport with minimum
facilities at well site...)

Sound-proofing walls around well site

Mobile flare system: smokeless operations with
optimum burning minimizing toxic emissions and
shrouded flame ensuring low noise and heat
radiation

Use of small rigs

COMMUNICATE & EDUCATE - GET INVOLVED IN COMMUNITY DISCUSSION
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United States: Unconventional gas status

In the United States, unconventional gas : 56% of 2009 production

Shale gas : strongest growth potential in terms of production
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2009 US gas production breakdown
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Source: Cambridge Energy Research Associates.
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United States: Unconventional gas status

Unconventional gas costs competitive with conventional sources (most of the remaining
US conventional sources are deep offshore with high exploration and development costs)

=> LNG limited to niche markets and last resort markets

Production Weighted Full Cycle Costs by Type

10 r
OAssociated Gas
3 I HBconventional
s | B Coalbed Methane
HTight Sands \
TF 0Oshae ] ) N \ ] N 8 N
. I O I
A A N N ) ) 5 N
N \ ) N N
Nominal 5 | ] N E s \ \ \ 'E s \
dollars \ \ B N T N1 N | EE
eer o LT e Y] NI LT ] Rl TR [
Mcf \E :E N ENEN SN RN E ENREN SRRAN ERROS ¢
| ENNY ENNIN ERNON E ERRNY SOREY SRNON ENNON £
3 N B N = N E N = H N B N = -] N E N E
L] N = N B N E N s N N = N B N E N E
S SN EONNS ENNNS ERRNY ERRIY GRONS ERANS ERNS MMM G
2 WBE L FREL R LR | R | L | ] R | R
£ ENRES ENRIN ERRRS E ERRNY SORNN SONOS ENNON £
L] N = N = N = H N E N B N E N E H
N ERRES EDDOY € ENRNS SRRIS ERROS ENDNS & H 1| HlE
(AN ENRES SRS ERNIY SHRNY ERRIS SRS ENONS ERANY EOONY B
B | | LRI FE R R | R | |
|E= v ENNNY ERNNR ERNNY ERNNY EAAAS EMANN GNANR GONNN 6
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Source: Cera
UNECE 24t November 2010 =




GOF S\ CZ

Reproducibility of US model success story

= Ongoing production in Europe/no issue of
reproducibility

e Limited impact on production (no major
changes—tight gas is found in conventional
plays and produced after conventional
resources)

= Plays identified and ongoing
valuation of resources

= Uncertainty on reproducibility of the US model

= Unlikely to be strongly produced in Europe
— More pregnant environmental issues,
— More complex technical issues,
— Poorer economics than for shale gas
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Unconventional gas
unlikely to be a game-changer in Europe

...but potential valuation ongoing

Estimated unconventional gas in Rogner 1997
fem place in Europe - GIP Europe 36 tcm: CBM (8), TG (10),

T SG(16)

20 - .
Further research programmes ongoing to

establish the evidence base
» GASH, funded by the Industry
e GeoEn, funded by the German state

European Resources estimate TCM

800 EU gas consumption forecast

Bem Unconventional Gas Potential post-2020?

L RUT T AT

CRRE

i Tight gan

B Coiveaiviomal Proven

400

0
2000 2005 2010 2015 2020 2025 2030

1. 1254 Tcf Source: Cambridge Energy Research Associates, H. Rogner "An Assessment of World Hydrocarbon
Resources"

UNECE 24t November 2010 L




GOF S\CZ

Competition in Europe on shale gas

In Europe, competitors are mainly focusing on

shale gas

Intense competition on land grabbing
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Asla overview

Exporter of LNG

Importer of LNG
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Australia, huge potential for CBM

Centered in Queensland and New South Wales, CBM
output has grown from 1 MMcf/d in 1996 to 450
MMcf/d by end of 2008: Large potential for further
growth in production: Total reserves up to 6 Tcm

CBM to LNG: Four projects to convert Queensland's
CBM reserves into LNG

Potential to be in the TOP LNG exporter if all CBM to

LNG projects materialize.

Indonesia is also producing CBM

Source: Poten

UNECE 24t November 2010

s ——

China, large potential for unconventional gas

CBM: Output announced goal of 10 Bcm/y in 2010 rising
to 30 Bcm/y by 2015 and more than 50 Bcm/y by 2020
Funding of 17 CBM projects by the government

Tight gas and shale gas: Recent project of Shell to
develop tight gas and shale gas in China

Uncertainties/challenges
* Many uncertainties and challenges: unreliability of
resources data, lack of infrastructures, expertise to
develop

India , potential to be confirmed
* Estimated UG reserves at 13 Tcm countrywide.
Jharkhand State has largest potential at 0.7
Tcm and production already underway

Development is at its early stage

India's first CBM project started production in late
2007 and a number of uncertainties surrounds the
startup of production at other CBM projects

Uncertainties/challenges
* Many uncertainties and challenges: unreliability
of resources data, lack of infrastructures,
expertise to develop
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Unconventional gas impact on gas markets
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Thank you for your attention!
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