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Company Profile

FSS International – Europe, with offices in Geneva and Paris, specializes in the field of natu-
ral resource evaluation and risk assessment. FSS International serves a broad clientele that
includes industrial, governmental and research organizations.

• Petroleum. FSS International has an extensive experience in the area of hydrocarbon res-
ervoir characterization and can provide assistance or advice for volumetric uncertainty
characterization, auditing resources or reserve statement, building 3D models of reservoir
heterogeneity, gridding and upscaling of reservoir properties for flow simulation.

• Environmental. FSS International offers a complete suite of services in risk assessment
about air, soil or groundwater contamination. This includes: exploratory and statistical
analysis of environmental data, application of geostatistical and probabilistic methods for
the classification of soils as contaminated or safe, uncertainty quantification about vol-
umes of contaminated soils, optimum sampling design, aquifer characterization, simula-
tion of single or multiphase flow and contaminant transport.

• Nuclear and hazardous waste management. FSS International provides consulting
services in the fields of nuclear and hazardous waste management, and clean-up of under-
ground contamination. Its expertise in these fields relates to the construction of models of
the sites involving issues such as upscaling, efficient numerical modeling, optimization of
investigation strategies and uncertainty characterization.

• Software design. FSS International has been retained by various oil companies and envi-
ronmental organizations for designing, developing and maintaining specific probabilistic
or geostatistical software. In all its mandates FSS International has endeavored not only to
implement the most suitable algorithms for the task at hand but also to ensure its end us-
ability by paying close attention to its ergonomic design and the conditions in which it
will be used by end users.

• Technical training. Over the last decade FSS International has established itself as a
leader in the field of technical training and continuing education for the petroleum and
environmental industry. It has taught to over one thousand earth scientists how to apply
geostatistical methods for analyzing and interpreting their data and building numerical
models of the subsurface. FSS International offers both in-house training and public short
courses.

FSS International maintains close links with academic institutions, both in Europe and in the
USA, and is therefore in a position to offer the industry practical implementation of the latest
advances in the fields of applied geostatistics, meshing and hydrogeology. In particular, FSS
International has developed close relationships with the Polytechnical University of Valencia
(Spain), the Instituto Superior Tecnico (Lisbon, Portugal), Stanford University (USA), the
Institut Français du Pétrole (Rueil-Malmaison, France) and the Ecole des Mines de Paris
(France).



Consulting Services - Petroleum

FSS International has an extensive experience in the application of geostatistical methods to
the characterization of petroleum reservoirs, and its members have made significant contribu-
tions to the development and implementation of novel techniques. With its experience and
knowledge, FSS International can provide assistance or advice in the following areas.

Volumetric uncertainty characterization

Assessing the uncertainty for hydrocarbon resources estimates represents a major challenge
which requires the careful selection and use of geostatistical or probabilistic methods.

Through its various mandates, FSS International has been involved in this process in various
capacities:

· Independent probabilistic estimation of hydrocarbon resources,

· Elaboration of methodological guidelines for probabilistic assessment of hydrocarbon
resources,

· Design and development of dedicated software for volumetric uncertainty characteriza-
tion,

· Review and audit of methodologies and software used by different companies.

Building 3D models of reservoir heterogeneity

A realistic fine grid 3D model of reservoir, reflecting the kinds of heterogeneity that directly
condition fluid flow, is a critical step prior to flow simulation. Such a model must be build on
well data, seismic information, geological information, well testing results and, sometimes,
production data.

The last ten years have seen the emergence of a wealth of new geostatistical and probabilistic
methods addressing this issue. With its expertise in these new techniques, FSS International
can assist in selecting the proper methodology, in checking the suitability of the available
software for the task at end and, if need be, can help in the customization of existing software.

Coarsening up fine grid models

FSS International has also a strong experience in the field of adaptive gridding, mesh optimi-
zation and scale averaging, which allows to coarsen up a fine grid model of reservoir into a
grid-block model more suitable for flow simulation.



Consulting Services – Environmental and nuclear waste

FSS International offers a full range of consulting services in the field of risk assessment and
remediation of contaminated sites. Through its various mandates FSS International has been
involved in:

Soils

· Helping decision makers to design remediation plans accounting for the volume of soils
requiring remediation, remediation costs, and uncertainties on volumetric and financial
estimates.

· Providing geostatistical assessment of the extent and volume of contaminated soils in
industrial sites, integrating all available quantitative and qualitative information (con-
centrations, logs, geophysical), classification of soils as contaminated or clean with re-
spect to critical concentration thresholds.

· Advising regulatory agencies to draft recommendations on the use of geostatistical
methods for the purpose of probabilistic assessment on contaminated sites.

Groundwater

· Advising on piezometer location strategies for the monitoring of potentially contami-
nated groundwater.

· Assessing groundwater contamination sources using multiphase flow modeling of the
migration of light or heavy non-aqueous phase liquids in soils.

· Detailed risk assessments with the modeling of contaminant transport in soils or aquifers
on industrial sites, landfills or for accidental hazardous spills.

Air

· Providing assistance on the use of geostatistics for space-time modeling of air contami-
nation.

Nuclear and hazardous waste management

· Providing expert advice to government or private organizations on nuclear waste man-
agement including site and aquifer characterization, flow and radionuclide transport
modeling and gas migration simulation.



Consulting Services - Software Design

The key to a successful implementation, for practical use and applications, of probabilistic,
geostatistical or numerical methodologies is the availability of the appropriate software. Such
software should offer not only the required algorithms, but also be custom tailored to the
working environment it will be used in and to the end-users.

Based on its strong expertise in software design, theoretical and applied geostatistics or nu-
merical methods and its broad knowledge in reservoir geology and environmental engineer-
ing, FSS International can assist in the following areas.

· Analyzing the objectives of applications and identifying the appropriate methodologies,

· Analyzing the conditions in which the end-users will be using a software and designing
the appropriate computer-human interface,

· Preparing the technical specifications for the development of applications,

· Developing and maintaining software,

· Designing and developing on-line and interactive tutorial for existing or new applica-
tions,

· Providing the required training courses.

FSS International is committed also to make available to the public the latest in applied geo-
statistical developments. As part of this commitment it has developed and distributes the
FSSTools®, an entry-level, comprehensive set of programs for geostatistical analysis and
modeling.



Consulting Services - Technical Training

Over the last ten years, FSS International has established itself as a leader in the field of tech-
nical training and continuing education for the petroleum, environmental and mining industry.

Petroleum

FSS International has taught over one thousand earth scientists how to apply geostatistical
methods for analyzing their data and developing numerical models of the subsurface. All the
major oil companies have asked FSS International to provide in-house training, or have sent
their professionals to FSS International short courses.

The success of these short courses is due in large part to the straightforward and practical
style that FSS International has adopted: theory and mathematics are kept to the essential
minimum while common sense and good judgement are emphasized as critical to good prac-
tice. Most of the courses taught by FSS International run from three to five days. Through a
combination of lectures and hands-on computer workshops, FSS International short courses
provide participants with an introduction to both the theory and practical nuts-and-bolts detail
that is necessary for a good working knowledge of geostatistics.

Through the years, FSS International has endeavored to constantly improve and adapt the
courses in order to be responsive to the practical challenges of the industry and to ensure that
the training continues to present improvements in methodology.

Environmental

During the last few years FSS International has been increasingly involved in providing tech-
nical training and education on applied environmental engineering and probabilistic methods
for risk assessment.

FSS International provides also introductory courses in geostatistics for environmental appli-
cations at international conferences and symposiums such as the biennial geoENV confer-
ences.



Corporate Exper ience - Petroleum

Volumetric uncertainty characterization

· Design, development and maintenance of a dedicated in-house software for the prob-
abilistic evaluation of hydrocarbon resources, at reservoir or surface conditions, and the
assessment of their uncertainty.

· Elaboration and realization of an interactive methodological guide providing practical
guidelines and considerations for the uncertainty assessment of in place hydrocarbon re-
sources.

· Evaluation of gross hydrocarbon volumes using sparse well control and 3D seismic data.

· Advice and supervision of the development of an in-house software for hydrocarbon re-
sources evaluation and uncertainty assessment.

Building 3D models of reservoir heterogeneity

· Design, development and maintenance of an in-house integrated software for the geosta-
tistical analysis and modeling of geological, petrophysical and geophysical data.

· Development and application to four fields of a novel geostatistical approach for model-
ing natural reservoir fracturing with the integration of various information among frac-
turing, geological, logs, geomechanical and dynamic data.

· Preparation of an oil reservoir heterogeneity model, for flow simulation, using object-
based and geostatistical simulation techniques.

Coarsening up fine grid models

· Development of a 3D adaptive gridding software, assistance for its use.

· Design and development of mesh generation and optimization programs for reservoir
simulation: 3D anisotropic finite element mesh, 2D anisotropic triangular meshes of
highly fracture media, flexible gridding within an integrated software.

References

AGIP (Milan, Italy)
Elf Exploration Production ( Pau, France)
European Commission (THERMIE Program)
Institut Français du Pétrole (IFP, Rueil Malmaison, France)
Lundin Oil AB (Geneva, Switzerland)
Norks Hydro (Bergen, Norway)
Shell Gabon (Port Gentil, Gabon)
Shell International Petroleum Maatschappij (The Hague, The Nederlands)
Shell U.K. Exploration and Production (London, U.K.)
Total Exploration Production (Paris, France)
TotalFinaElf (La Défense, Pau, France)



Corporate Exper ience - Environmental

Soils

· Probabilistic assessment of the spatial distribution of contaminated soils using both direct
and indirect data (electromagnetic, chromatographic, organoleptic, etc.). Soil classifica-
tion as contaminated or clean. Uncertainty quantification on contaminated soil volumes.
Design of optimal cost effective reclamation schemes.

�

 Polycyclic aromatic hydrocarbon and heavy metal contamination: steelwork and coal
processing sites, abandoned landfill.

�

 Hydrocarbon contamination: refinery and old oil processing plant sites.

· Implementation of stochastic simulation for assessing initial and residual concentrations
in heavy metals in a partially decontaminated industrial site.

Groundwater

· Advice and assistance on the application of geostatistical methods for the diagnosis of
contaminated aquifers.

· Advice and assistance on flow and mass transport simulations for detailed risk assess-
ments and for deciding on optimal groundwater clean-up strategies.

 
· Development of a dedicated software for assessing the saturation profiles and spatial

distribution of spilled light non-aqueous phase liquids (LNAPL) in water-unsaturated
zones.

· Multiphase flow simulation of the contamination source of aquifers: Transpol project
(contamination by light and heavy NAPL’s), different case studies.

Others
 
· Advice and assistance on the statistical analysis of air pollution data.

· Characterization of karstic formations using geostatistical methods (mapping of voids for
the geotechnical assessment of soil stability).

· Advice on the sampling strategy and the statistical analysis of mechanical lab tests for
the valorization of industrial wastes.

 
· Development of an Excel module for multivariate Monte Carlo analysis.

References

ADEME
BURGEAP (Lyon, Paris)
EDF-Recherche (Chatou)
GESTER

ICF Environnement
INERIS
LECES



Corporate Exper ience – Nuclear waste

· Bibliographical study of geostatistical approaches for aquifer characterization: compara-
tive evaluation of estimation and stochastic simulation methods and their impact on mass
transport, presentation of geostatistical inversion and upscaling methods.

· Simulation at a fine (centimetric) scale of gas and water tracer tests in heterogeneous
fractured granite and history matching using a petroleum reservoir simulator.

· Conducting two-phase flow simulations of a series of underground repository scenarios.

· Conducting two-phase flow simulations of gas release in concrete storage canisters.

· Advice in modeling two-phase flow laboratory experiments on cores for benchmark pur-
poses.

References

Agence Nationale pour la Gestion des D� chets Radioactifs (ANDRA, Châtenay-Malabry)
G� ostock (Rueil-Malmaison, France)



Corporate Exper ience - Training

Petroleum

FSS International has provided in house training courses in geostatistics for petroleum reser-
voir characterization to the following companies :

Ecopetrol (Bogota, Colombia)
Exxon Production Research Company (Houston, USA)
Lasmo North Sea PLC ( London, UK)
Mobil Erdgas-Erdöl GmbH (Celle, Germany)
Mobil North Sea Ltd ( London, UK)
Mobil Exploration and producing Technical Center (Houston, USA)
Nederlandse Aardolie Maatschappij (Assen, The Nederlands)
PDO (Muscat, Oman)
Phillips Petroleum Company Norway (Stavanger, Norway)
Shell Gabon (Port Gentil, Gabon)
Shell Internationale Petroleum Maatschappij (The Hague, The Nederlands)
Shell Internationale Petroleum Maatschappij (The Hague, The Nederlands)
Shell Oil Company (Houston, USA)
Shell Research (Rijswick, The Nederlands)
Shell U.K. Exploration and Production (London, U.K.)
SPDC (Warri, Nigeria)
SSB (Miri, Malaysia)

Environmental

INERIS (Verneuil-en-Halatte, France)



Personnel

Dr. Roland Froidevaux received his Ph.D. in Geology from
the University of Geneva. He is the manager of FSS Consult-
ants SA (Switzerland). His activities include providing in-
house training in geostatistics for major oil companies, de-
signing and managing the development of complete integrated
geostatistical software for reservoir characterization and mod-
eling, and advising companies on the implementation of geo-
statistical methodology. He is also one of the author of the
FSSTools® software.

Dr. M ichel Garcia received his engineering degree and his
Ph.D. in Mining and Petroleum Engineering, both from the
Ecole des Mines de Paris, France. He has worked with the
Stanford Center for Reservoir Forecasting on geostatistics and
upscaling methods. He is the manager of FSS International
r&d (France). His activities include software design and devel-
opment, consulting and teaching in the fields of geostatistics,
automatic mesh generation and optimization, and flow model-
ing for petroleum, environmental and nuclear waste manage-
ment applications.

Dr. Hélène Demougeot-Renard received her engineering de-
gree from the Ecole Nationale Supérieure de Géologie of
Nancy, and her Ph.D. in Natural Science from the Swiss Fed-
eral Institute of Technology of Zürich. She has a seven-year
experience working for engineering and consulting companies
specialized in the diagnosis and remediation of landfill and
industrial contaminated sites. Her Ph.D. thesis was dedicated
to the applicability of geostatistics to contaminated sites, to
manage the uncertainty in risk assessment and remediation
plans. As an associate of FSS International (Europe), she
works on the application of geostatistics to environmental
problems.



Personnel

Dr. Dimitr i D’Or received his bio-engineering degree (spe-
cialized in soil science) and his Ph.D. in Agronomical Sci-
ences, both from the Universit�  catholique de Louvain, Bel-
gium. He has been a visiting student at the University of North
Carolina (U.S.A.) where he worked on modern spatiotemporal
geostatistics and especially on the Bayesian Maximum Entropy
(BME) approach. His Ph.D. was dedicated to the application of
this approach to the spatial prediction of soil properties. As an
associate of FSS International Europe, he works on the appli-
cation of data analysis and geostatistics to environmental
problems.

Alexandre Walgenwitz received a Master in Applied Mathe-
matics and a Master in Mathematical Engineering from the
University of Franche-Comt�  (France). He worked for a period
of 6 months withTotal SA. As an associate with FSS Interna-
tional (Europe) he works on developing and implementing
algorithms for oil reservoir characterization.

Valérie Garcia received a B.Sc. in Mathematics from the
University Paris XIII. She got a first experience as a high-
school teacher in mathematics. She now works with FSS Inter-
national r&d (France) where she is involved in data and statis-
tical analysis and in software design and development.



Personnel

Dr. Jaime Gómez Hernández received a B.Sc. in Civil Engi-
neering from the Tecnical University of Valencia, Spain, and
later a M.Sc. in Applied Hydrogeology and a Ph.D. in Geosta-
tistics, both from Stanford University. He has worked with the
Stanford Center for Reservoir Forecasting and has been a con-
sultant in geostatistics for major oil companies. He is currently
a full professor at the Technical University of Valencia work-
ing on the analysis of groundwater model predictions, and an
associate with FSS International (Europe).

Dr. Denis Allard received his Ph.D. in geostatistics from the
Ecole des Mines de Paris, France. He has been visiting assis-
tant professor at the department of statistics, University of
Washington, Seattle, WA, and has worked for a major oil
company as senior geostatistician. He is currently a researcher
in the biometry department of INRA, the French national in-
stitute for agricultural research, teaches geostatistics in several
graduate programs, and is an associate with FSS International
(Europe).



Contacts

For further information on FSS International consulting services please contact one of the
following offices :

FSS Consultants SA

Contact person: Roland Froidevaux
9, rue Boissonnas, CH - 1227 Geneva, Switzerland
Phone: +41 (0)22 300 4629
Fax: +41 (0)22 300 4633
email: roland.froidevaux@fssintl.com

Contact person: Hélène Demougeot-Renard
11, rue des Epancheurs, CH - 2001 Neuchâtel, Switzerland
Phone: +41 (0)32 718 2690
Fax: +41 (0)32 718 2603
email: demougeot.renard@fssintl.com

FSS International r&d

Contact person: M ichel Garcia
1956, av. Roger Salengro, F - 92370 Chaville, France
Phone: +33 (0)1 47 09 09 49
Fax: +33 (0)1 47 09 09 49
email: michel.garcia@fssintl.com

Contact person: Dimitr i D’Or
10, Tienne-de-Mont, B - 5140 Sombreffe, Belgium
Phone: +32 (0)71 18 43 60
email: dimitri.dor@fssintl.com

or visit our web site http://www.fssintl.com


