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Abstract

Test drilling for shale gas (oil) is underway in Europe. While the geological setting is fundamentally different to that of the USA,
complexity being the rule rather than the exception, opportunities appear abundant. In Poland it is mainly the Silurian, in England the
Namurian and Wealden, in France the Jurassic, in Sweden the Cambrian and in Germany the Carboniferous, Jurassic and Wealden
that are in focus. GASH is the first major research initiative in Europe that is focused on shale gas, and comprises two main elements:
a European Black Shale Database (EBSD) and research on the factors governing shale gas formation and occurrence. The EBSD is
being built by a team of geological surveys. Key well attributes stored in the database include depth, thickness, TOC, type of organic
matter, maturity, gas shows and kicks, inorganic geochemical data, sedimentary facies, and so on. Well logs, core availability and
seismic information are stored as meta-data. The research projects are focused on the two basic geological variables establishing
viability, namely gas in place (GIP) and the delivery of gas to the wellbore. The Cambrian Alum Shale from Sweden and Denmark,
the Lower Jurassic Posidonia Shale from Central Germany, and Carboniferous black shales from the UK in the west via the
Netherlands to Germany in the east are the natural laboratories for the research programme.

There are additional hurdles to overcome when it comes to exploiting European shale gas. Costs per well are still higher than in the
US, the rig count is dramatically lower, and mining regulations are certainly tighter. Of particular importance is the public’s
perception of how drilling fluids may pose a threat to aquifers and surface ecosystems. Transparency in operations and staying in close
touch with all stakeholders will be of paramount importance if technologically proven reserves are to be exploited. Environmental and
social awareness issues are being pursued as part of the German government funded GeoEn project, as well as via ESOP (European
Sustainable Operating Practices), a major joint initiative of the Gas Technology Institute, the University of Leoben and GFZ German
Research Centre for Geosciences. This presentation will provide a pragmatic perspective to all of the above issues.
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7] European Black Shale Database

Gas Shales in Europe
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Estimated global shale gas technically recoverable resources (tcf)
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1. North America *

3.842

7.140

2. South America

2.117

4.569

3. Europa
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2.587

4. Africa **
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Shale Gas Activity in Europe 2011
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The Talk Today.....

e Explore tests!

e Produce optimise, sweet spots
e Supply infrastructure

e Combustion power generation

Safeguard environment

Inform general public
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Primary Energy Consumption in

Germany

Germany orders safety review at nuclear
2009 plants

By Quentin Peel in Berlin
Published: March 13 2011 1519 | Last updated: arch 13 2011 15:15
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Shale Gas Formation @
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(Gas Shales in Europe

e 12 research projects covering
regional and reservoir scale
e European Black Shale Database
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Regional scale research

Tectonic models
J.-D. van Wees, S. Cloetingh, O. Abbink (TNO-VU), F. Roure, F. Lorant (IFP), R.
Sachsenhofer (Leoben University), M. Scheck-Wenderoth (GFZ-Potsdam)

Migration and Retention Processes in Shale Gas: Basin

Modeling and Sensitivity Analysis
F. Lorant, C. Sulzer (IFP), B. Horsfield (GFZ-Potsdam) A

Natural fracturing and pressure modeling in gas shales:
reconstuction of geopressures and specific fracturation

ratio law calibration
J-M. Daniel (IFP)

3D petroleum system modeling of shale-gas plays
V. Neumann, R. di Primio, B. Horsfield (GFZ-Potsdam)

Feasibility study for gas shales with bacterial gas -
Microbiology and carbon mass balances of bacterial gas

formation in gas shales and potential gas shale targets
H.-M. Schulz (GFZ-Potsdam), M. Kruger (BGR Hannover), W. van Berk (Techn.
University of Clausthal)

Characterizing the electrical conductivity structure of black

shale horizons
O. Ritter, M. Becken, U. Weckmann (GFZ-Potsdam), Ulrich Mann (FZ-Julich)

G F Z Horsfield et al.
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Reservolr scale research

‘ Multi-Scale Petrophysical Characterisation of Gas Shales __
A.P. Aplin (Newcastle University), B.M. Krooss (RWTH Aachen), B. Horsfield (GFZ "‘;‘j"
Potsdam), F. Stallmach (Leipzig University) J""

‘ The organic matter component of gas shales: evolving sour‘ce =§<

and reservoir properties bt
B. Horsfield (GFZ-Potsdam), A.P. Aplin (Newcastle University), B.M. Krooss, R. L|ttke 4- N \
(RWTH Aachen), B. Cramer (BGR, Hannover), F. Lorant and F. Béhar (IFP)

‘Single— and multiphase (gas-water) flow in gas shales and

tight-gas systems
B.M. Krooss (RWTH Aachen)

‘ Seismic characterization of shale gas reservoirs
C. Haberland, M. Stiller, K. Bauer, M.H. Weber (GFZ-Potsdam), U. Mann (FZ-Julich)

Development of rock-physics modelling and microseismic
interpretation for geophysical characterization of shale-gas

reservoirs
S.A. Shapiro (FU Berlin), S. Stanchits, G. Dresen (GFZ-Potsdam)

‘ Mechanical and Hydraulic Properties of Shales and Healing of

Induced Fractures
G. Dresen, A. Reinicke, E. Rybacki (GFZ-Potsdam), M. Rouainia, A.C. Aplin (Newcastle

University)
GFZ Horsfield et al. f
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Germa ny Upper Carboniferous

Namurian Holywell Shale:

m the source rock for oil and gas fields offshore
in the East Irish Sea, and onshore UK, and
m Shale Resource: up to 1.95 Tcf unrlsked GIIP

H ARMORICAN \
BLOCK

Ziegler (1990)
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Germa ny Upper Carboniferous

Surface topography to
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e Deep gas in focus
« T>200°C
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Eni wintershall

[N m
G F Z Horsfield et al.

AAPG International Conference and Exhibition, Milan, 26. October, 2011 @ HELMHOLTZ
Helmhaliz Centre | ASSE‘ClATIGN




Chemie der Erde 70 (2010} 53, 93-106
Contents lists available at ScienceDirect

Chemie der Erde

journal homepage: www.elsevier. de/chemer

Applying classical shale gas evaluation concepts to Germany—Part II:
Carboniferous in Northeast Germany

Alexander Hartwig *, Sven Kénitzer, Bettina Boucsein, Brian Horsfield, Hans-Martin Schulz

GeolorschungZentrum GFL Porsdam, Sec. 4.3 Organic Geochemistry. Telegrafenbery. D-14473 Porsdam, Germany
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Risk and Perceived Risk

A new opportunity:
e security of supply
e plentiful

e affordable
e bridge to renewables

Concerns:

e Induced seismic activity
e Contamination

e Disposal

e Leakage

G F Z Horsfield et al.
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The Operating Environment

e High population density

= No mineral rights for landowners [ s @ |
- Water from surface and aquifers ke | g%
e Service industries not developed

e Rig count is low

G F Z Horsfield et al.

. AAPG International Conference and Exhibition, Milan, 26. October, 2011 @ HELMHOLTZ
Helmhaliz Centre | ASSGI:'AT]GN




Ex¢onMobil Neutral Expert Committee

Donnerstag, 11. August 2011

Dreingau Zeitung

ipps und Termine Kleinanzeigen Vertriel

Home rchiv Dreingau Zeitung Preise und AGB Kontakt

Expertenkreis diskutiert Probe-Fracking Samstag, 28. Mai 2011
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E-SOP

EUROPEAN SUSTAINABLE OPERATING PRACTICES INITIATIVE

e Neutral
e Addressing ALL issues:

Economic and societal benefits
Health and environment

e Transparency (é'ﬁ
e Best practices 25

Core group

G F Z Horsfield et al.
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GFZ German National Lab
for Geosciences

Helmholtz Centre
PoTspDAM

Helmholtz

Fraunhofer 3.0 Mrd. €

1,0 Mrd. €

17 research centres

Leibniz 30,000 staff, of which

1,6 Mrd. € 9,000 scientists
4.400 Ph.D students
1,700 Apprentices

Single Discipline Interdisciplinary
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GFZ

Helmholtz-Zentrum
PorTspoaAam

The Polish Exploration and
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Sobieski Institute GTI
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Tischner European University
Jaroslaw Gowin
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Kosciuszki Institute '[I
Izabela Albrycht *
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E-SOP

EUROPEAN SUSTAINABLE OPERATING PRACTICES INITIATIVE

Shallow

horizons
being
studied

At

www cimateblog.ch . "N Induced seismicity
s Water contamination

G F Z Horsfield et al.
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E-SOP

EUROPEAN SUSTAINABLE OPERATING PRACTICES INITIATIVE

Implement Monitoring Programme

e |mplement monitoring program in support of
transparent exchange

e Establish baseline environmental quality (land,
air, water) before field activities

e Monitor quality during execution of field activities
and ongoing production

e Establish industry-provided “field laboratory” for
demonstration of operating practices

e Utilize seismic imaging technology to model and
measure reach of induced fractures

G F Z Horsfield et al.
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Funding Strategy

« PHASE 1:

Single industry partner provides free site access
before, during and after fracking
Funding comes from non-industry sources

« PHASE 2:

Single industry partner provides free site access
before, during and after fracking
Funding comes from mixed sources

G F Z Horsfield et al. r; A
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The Debate

Security of supply, affordabllity, sustainabllity, safety

Frozen in the Headlights of Rhetoric

Poland U.K

Sedimentary Basins:
Poland Main Structural Units Pannina Basin, Weald and Wessex Basin, Midand Valley Basin, East Midlands Provincs, East
B : . .
e ¢ Irish Sea Basin, Gheshire Basin, West Lancashire Basin, South Wales Variecan forsiand Bagin,
arginal Trough. South Wales-Bristol Bazin
Lublin T d
oNcassions:
Guadrila Rssources

Companiss:
Cuadrilla Rescurcss;
Eursnargy Assourca

Drilfing activities:
Guadrilla Resources: one
!

‘wells in the Weald Basin
Euwranergy plans to drill o
well in the Waald Basin

Shale targets:
Thiee Jurassic shalee in ) azain & it
the Weald and Wsesax 4 . s ' amaco nas (Plaine
Basina (Kimmeridgs Giay. , ! a
Lisa claya, Ouford Clay). - . sty Fl anas (Mosslle Permit
Garbonifsrous shale: :
Tournaisian Lowar
4 wells_completed and Limestone Shale (now
en Sehlahs 1 epudded Avon Group). Topmoet
Dinantian Upper
Limestons Shalsa
{Oystermouth Formation)
to Early Namurian Marroa
Group, Lower (Dinantian)
and Uppar (Namurian)
Bowiand Shaloa

Gambrian shales on the " o i > in Parmo-Carban
Midland Microcraton ¥ [ b

ursd oil shale)

Unconventionals:

i 1, whila for tha entin
Praliminary

www.judyapps.co.uk
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Wrap Up

e Technology vital as ever

e Process understanding will improve success ratio,
reduce costs, reduce well spacing and is therefore
key to exploiting European shale gas

e Environmental issues and acceptance will make
or break in the short-term

e Europe is largely frozen in the headlights of
rhetoric — we deserve better

e E-SOP is an important step forward to test the
shale gas potential of Europe using best practices

G F Z Horsfield et al.
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