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Introduction

There has been a fair amount of traffic in the CCG research group and member companies over
the last year. Four students completed their PhDs (Ty, Zulfiquar, Oy, and Julian), two other
students joined industry while trying to wrap up their theses (Bora and Karl), and three new
students joined the CCG (Paula, Weishan, and Chad). Despite this turnover, this year’s report
continues the trend of increasing number of papers from last year’s 28 papers and 481 pages to
this year’s 42 papers and 727 pages. Of course, we had eighteen months since the last report.
The productivity as measured by number of papers and total pages is virtually the same as last
year once we rescale the data to the same time support.

A hardcopy report is nice; it can be picked up and flipped through anywhere anytime for your
reading enjoyment. We prepared special Mining and Petroleum versions of the hardcopy report
this year. Only the abstracts of some clearly petroleum papers are included in the mining report
and vice versa. Of course, the CD is essential in this digital age. The CD contains all papers in
their original Word or LaTeX format with color figures, PowerPoint presentations, programs, and
all of the non-proprietary datasets.

We are working to modernize our webpage for members and non-members alike
(www.uofaweb.ualberta.ca/ccg). All member companies should have access to the software and
reports section. All papers from all reports are available on line with a search engine; you can
search for your favorite subject and all of the papers that reference the subject will come up. You
can download the papers and so on. Newsletters and other information are on the web page.
Limited information is available to non-members: hopefully just enough for them to seriously
consider membership.

The Seventh International Geostatistics Congress will be held next year in Banff. The CCG is
organizing the conference. Virtually everyone that would consider coming to the CCG meeting
would want to be at the Congress. For that reason, the CCG meeting will be held the Thursday
and Friday before the Congress (September 23" and 24", 2004). We will only change these dates
under extreme duress.

CCQG research is a pleasant mix of petroleum and mining applications. We have pioneered some
novel applications into precision agriculture and natural attenuation, but our focus is developing
solutions to longstanding problems of heterogeneity modeling and uncertainty management.

Geologically realistic models have always been an issue in building stochastic simulation models.
Advances in this area of research are numerous. Michael Pyrcz continues to explore the
integration of architectural elements through hierarchical trend models and a library of training
images for geostatistical model construction. A relatively new student, Paula Larrondo is
beginning her research in geostatistical modeling accounting for uncertainty in geological
boundaries and will present her results in next year’s report. Paula presents her “warm up”
project on semi-automatic variogram fitting.

Trends are an important consideration for any numerical geological model. Michael Pyrcz
presents a methodology to construct hierarchical trend models that honour the depositional
environment, and Oy Leuangthong presents an alternative transformation to handle simulation of
detrended data.

Over the years, production data integration has been one of the prominent areas of CCG research.
Zulfiquar Reza continues to pursue this research even after completing his PhD and presents
some papers on his latest advances in variogram, fault and ¢/K inversion. Linan Zhang presents
her latest results in integrating well test pore volumes in reservoir modeling, and Stefan Zanon



presents a methodology to integrate multiple geological, geophysical and engineering variables to
predict reservoir performance. Collaboration with Dr. Luciane Cunha continues to grow.

Multipoint statistics is gaining popularity. The idea of accounting for higher order statistics,
beyond the second-order statistics of the variogram, has been a major area of research for the
CCG. Julian Ortiz wraps up his PhD in this area with some interesting and innovative ideas about
a data-driven multipoint statistical approach to simulation, while Michael Pyrcz showcases a
library of training images for fluvial and deepwater reservoirs from which these higher order
statistics can be inferred. Weishan Ren begins his PhD program with a flow simulation exercise
with a training image.

The theme of uncertainty formulation and assessment was introduced last year. This year, Julian
Ortiz presents novel results in uncertainty upscaling using p-field simulation and Oy Leuangthong
explores the use of experimental design for optimal sensitivity analysis. Stefan Zanon will focus
his PhD research in this area and will present some research results at next year’s meeting.

Documentation of mining case studies and software implementation guidelines all contribute to
improve mining geostatistical practice. Jason McLennan presents a case study of a nickel laterite
deposit and also contributes to a joint effort to document the minimum acceptance criteria for
geostatistical realizations. Karl Norrena, who is nearing the end of his PhD program, presents
results on semi-automatic dig limit determination. Chad Neufeld, who on the other hand begins
his Ph.D. studies this month, is off to a running start with several contributions including
automatic variogram fitting and optimal SMU size selection.

CCG membership has continued to increase over the last year and a half. Last year, we had eight
members and the next page shows that this number has grown to thirteen members. We are
happy to see strong representation from the mining industry and welcome AMEC, Barrick Gold,
Maptek, Placer Dome and Teck Cominco to the CCG research team. We must be careful to
balance research objectives and productivity with courting current and new members. With
Clayton on sabbatical this year and Oy joining the CCG as a research associate, we anticipate that
both research directions and industry relations will advance to strengthen the CCG as a center of
excellence in geostatistics.

Oy Leuangthong
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AMEC E &C Services Inc.
1710 South So Amphlett Blvd., Suite 302
San Mateo, CA, USA 94402-2706
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AngloAmerican
45 Main Street
Johannesburg 2001
Republic of South Africa
contact: Christina Dohm

Barrick Gold Corporation
7493 N. Oracle Road, Suite 129
Tucson, AZ, USA 85704
contact: Jeff Volk

ChevronTexaco Petroleum Technology
Company
P. O. Box 6019
San Ramon, CA 94583-0719
contact: Dr. Xian Huan Wen

EnCana Corporation
P.O. Box 2850
Calgary, Alberta T2P 2S5
contact: Craig Beattie

The gOcad Research Program
Computer Science Department, Batiment G
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Austin, Texas, USA 78746
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Maptek Chile Ltda
2 Norte 401
Vifia del Mar, Chile
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Cidade Universitaria - Quadra 7 - Ilha do
Fundao
21949-900 - Rio do Janeiro - RJ — Brazil
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Vancouver B.C., Canada, V7X 1P1
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22297 Hamburg, Germany
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Talisman Energy Inc.
Suite 3400, 888 — 3" St. S.W.
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CCQG Staff / Researchers / Students

Following are people at the University of Alberta who are affiliated with the Centre for
Computational Geostatistics.  There are numerous contacts in member companies who
contributed in significant ways to the results presented in this report. They are prominently
acknowledged in the author lists of each paper.

Clayton V. Deutsch: Professor of Civil & Environmental Engineering and Director of
CCG

Ty Faechner: Ph.D. graduate working on application of geostatistics and risk-qualified
decision making to agricultural problems; now an instructor at Assiniboine College.

Paula Larrondo: new M.Sc. student working on the rock type modeling and accounting
for uncertainty in geologic boundaries.

Oy Leuangthong: Ph.D. graduate working on multivariate geostatistical methods; now a
research associate with the CCG.

Jason McLennan: summer intern who worked on SAGD reservoir characterization,
beta-testing of Pangeos software, and various case studies for both mining and petroleum.

Chad T. Neufeld: new Ph.D. student working on dig limits and mine planning.

Karl P. Norrena: Ph.D. student working on decision making in the presence of
uncertainty and application of optimization techniques for geostatistical modeling; now
working with Nexen Canada Ltd.

Julian Ortiz C.: Ph.D. graduate working on multiple point statistics for geologically-
realistic models; now a postdoctoral fellow jointly with Stanford and the CCG. Soon to
resume a professorship at the University of Santiago, Chile.

Bora Oz: Ph.D. student working on scaling relationships in presence of complex
geologic structures; now working with Shell International in Calgary.

Michael J. Pyrcz: Ph.D. student working on integration of geological elements for
stochastic simulation.

Weishan Ren: new Ph.D. student working on integration of multiple point statistics for
petroleum reservoir characterization.

Zulfiquar A. Reza: Ph.D. graduate working on the integration of historical production
data in reservoir models; now a professor at the Bangladesh University (BUET).

Stefan Zanon: M.Sc./Ph.D. student working on the integration of secondary data and
improved Gaussian simulation techniques.

Linan Zhang: Ph.D. student working on the integration of production data in
geostatistical reservoir models.
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