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How to estimate shale gas resources

* |n-place resource estimates based on a
geological model, volumetrics and gas contents
(‘bottom-up approach ), and

* Technically recoverable resource estimates
based on well technology, well performance, well
density (‘top-down approach ")
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Factors determining the viability of natural
gas developments (IEA 2011)

Geological understanding

Resource size

Physical, socialor Resource
environmental constraints access
Resource Prodqcti\(ity and Extraction
capacity of service industry technology
Governments’ experience, Regulato
knowledge and expectations framewor
Infrastructure, contractual & Market
political limitations access
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Development and

production

Too small/uncertain

Inaccessible

Not technically or
economically recoverable

Unable to secure
regulatory approvals

Unable to achieve
commercial price or volume

Not developed

Jurassic Lias Subcrop
Kimmeridge Clay outcrop

Oxford Clay outcrop

- Lias outcrop

Namurian (Millstone Grit) outcrop

e ;‘ﬁé - Cambrian including Tremadoc outcrop
®  Conventional wells which flowed gas

No commercial
production in
Britain —

but there is
tremendous interest




“Bowland Shale” study area and data sources
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“Bowland Shale” study
area and data sources
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Outcrop studies
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Data sources

Craven Group
outcrop

o Keywell
with 50+t shale

Non-released well

(as of early 2013)

® Other key well

I:l BGS/DECC study area
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Outcrop studies, 64 key wells
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Data sources

Craven Group
outcrop

~— 2D seismic used

Key well

with 50+t shale
Non-released well
(as of early 2013)

Other key well

I:l BGS/DECC study area
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Outcrop studies, 64 key wells, 15,000 miles of seismic data
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National 3D Geological Model

84 sections (England
& Wales)

~12,000 km of section
lines

Sections down to
~5km

Section spacing
~30km

227 rock units
included in the model

-
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National Aquifer Model

B Frincipal

[ SecondaryA
[ Secondary
B Unproductive
[ SecondaryB
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