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President’s
Message
I can hardly believe it but Christmas is almost here and summer and fall have disappeared as I write this column and I cannot remember being busier or more energized by our industry.
I am proud to be a part of the oil and gas industry and feel lucky
that fate moved me in that direction. Although overwhelmed
on occasion, I am especially pleased to serve on the executive of
the Canadian Well Logging Society and participate with other
professionals and friends in sharing ideas and keeping our profession recognized and vital. There is a renewed focus on well
logging as we investigate areas such as: heavy oil, tight gas
sands, gas and oil shales, gas hydrates, CO2 sequestration and
the society is more engaged than ever in the pursuit of understanding the subsurface and measurements for that purpose.
Please take it upon yourself to entice new members to support
our society and volunteer when needed, you and they will not
be disappointed.
I was fortunate this year to attend the 49th convention of the
Society of Professional Well Log Analysts held in Edinburgh,
Scotland in June. It was a stellar event not only because
Edinburgh is a special place but also the program was excellent
and the audio-visual and other facilities were world class. The
convention brought together over 1,000 attendees including a
complete list of experts from around the world and the organization were almost flawless. The papers I particularly found interesting were: Barbara Anderson and Tom Barber (SLB) et
al.’s follow-up paper about the response of induction logs to dielectric effects in gas shales (2008_705009HH); Dick Merkel
of Encana had a follow-up paper to his earlier one about using
the NMR in tight gas sand analysis (2008_758391CC) and
Weatherford had an interesting paper on fracture determination in horizontal CBM wells using a compact memory imaging shuttle system (2008_148676WW). You can check out
these and other papers on their website (www.SPWLA.org).
In addition to the technical part of the conference, Jeff Taylor
and myself attended the Annual General Meeting of the SPWLA and also had discussions with the President, Terry
Quinn. In particular we wanted to investigate ways in which
our societies could co-operate to better serve our membership.
I have been in recent contact with Sue Cluff, North America II
regional director and we are investigating a number of ways to
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improve the relationship between our societies and advance
technical exchange. The SPWLA will be celebrating its 50th
anniversary this year and although it is a very slightly younger
society than the CWLS it has a larger and more internationally
diverse membership and we will all benefit from a closer association.
The joint 2008 CSPG CSEG CWLS Convention held from
May 12 - 15 at the Roundup Center was a great technical and
financial success this year in large part due to the efforts of
Brian Glover, CWLS General Chair, Tooney Fink, CSEG
General chair, Bruce Schultz, CSPG General Chair and their
teams. I was a proud participant and presenter at the convention because of the quality and diversity of the technical program and smooth running organization. Dave Greenwood is
the CWLS General Co-Chair and Satyaki Ray is the Technical
Co-Chair for the 2009 CSPG CSEG CWLS Convention and
I am confident they are up to the task. I encourage you all to
volunteer your time and efforts to help Dave and Satyaki make
next years convention our best ever despite how high the bar
has been set by Brian.
Roy Benteau
President
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Editors Message
Welcome to the December 2008 issue of your InSite Magazine.
It somehow seems fitting that this issue features an article by
Ross Crain on “A Future History of Oil and Gas Development,
Celebrating 150 Years of Oil in Canada” and an interview with
Ross by Kathy Chernipeski. Ross, like many of us, has weathered several economic downturns like the current one and he
has never lost his enthusiasm, humor or energy. Reading
through the interview I felt that Kathy has done an excellent
job capturing the breath of Ross’s career and depth of his character. Gary Drebit and M. Tesciuba’s paper “Worm Hole
Predictor, Observations with Acoustic Data” is reprinted from
the proceedings for the World Heavy Oil Congress 2008 and is
a glimpse into new technologies. It is definitely worth reading.
The CWLS has had some excellent luncheon speakers since
our last issue. In May, Brent Warren of Q’Max Solutions discussed “Formation Damage Considerations in Unconventional
Reservoirs”; in June, Dr. John Dvorkin of Ingrain talked about
“The Future of Rock Physics: Imaging and Computing”; in
September, Dr. Ahmed Badruzzaman of Chevron presented
“Accuracy of Porosity Measurements in High-Angle or
Horizontal Wells?”; in October, Nabil Al-Adani discussed
“The Identification of Natural Fractures in Inclined Highly
Fractured Formations”; in November, David C. Herrick of
Baker Hughes presented “Porosity?! What are we talking about
anyway?” and in December Richard Rosen of Shell outlined
“Recent Improvements in Unconsolidated Core Analysis and
Application to Heavy Oil Sands”. If you were not able to attend
the luncheon, most of the presentations are available as a webcast on the CWLS website.
When I decided to run for the executive of the society I had a
few primary objectives: help secure the financing of the society
by signing an agreement for the CWLS to participate in the
joint CSPG/CSEG/CWLS convention each year; further improve the CWLS website to modernize it’s look and add benefits to members; and to add to the inventory of excellent pub-

Call for Papers
The CWLS is always seeking materials for
publication. We are seeking both full papers
and short articles for the InSite Magazine.
Please share your knowledge and
observations with the rest of the
membership/petrophysical community.
Contact publications CWLS president
Roy Benteau (Roy_Benteau@eogresources.com) at
(403) 297-9191 or CWLS secretary David Ypma
(dypma@tuckerenergy.com) at (403) 232-1720

4

lications of the CWLS. I have always believed that it is important for each of us to nourish professional growth and read the
journals and publications of our technical societies. I want the
InSite magazine to be an icon of technical excellence and useful and practical tool to our members. In 2008, the focus of our
volunteers has been to participate in our joint conference and
add webcasts of technical luncheons and other features to our
website at www.cwls.org but unfortunately we have only been
able to generate two issues of the InSite magazine. I know we
are all busy, but please share your knowledge and observations
with the rest of the membership/petrophysical community by
preparing an article or paper for publication in your magazine.
I promise you I will give the current and 2009 Publication CoChairs all the help I can to improve our publications, including
the writing of a paper for publication in the coming year. Join
me in making our society better.
Thank you.
Roy Benteau
President and Editor
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New Members
Ying-Hao Chen, Schlumberger
Dustin Menger, Schlumberger
Kelly Roncin, Schlumberger
Blair Neil, Advanced Geotechnology/
Weatherford Canada Partnership
Greg Rahme, Warrior Resource Corporation
Colin Barrett, Westrock Geo Inc.
Douglas Boyd, Zakum Development Company
Robert Barba, Integrated Energy Services Inc
Charles Fensky,
Brad Robinson,
Ian Perry, MEG Energy Corp.
Tim Crowther, ConocoPhillips Canada
Mimoza Pumo, MEG Energy Corp.
Aymen Giobran, CL Consultants Limited
Ottmar Hoch, Halliburton
Greg Fissum, Weatherford
Rochelle Braatz, EnCana Corporation
Evan Harbinson, Recon Petrotechnologies Ltd
Terry Dey, Pengrowth
Neil Beaton, Keynote Solutions
Bryn Clark, ConocoPhillips Canada
Ram Krishna, Sunram Systems Inc
Michelle Chau, Hef Petrophysical Consulting Inc.
Danielle Zezulka, HEF Petrophysical Consulting Inc.
Borys Shumelda,
Gerald B. Langille, Apache Canada Ltd.
Mike Carlson,
Roland Banas, Schlumberger
Chad Byrgesen, HEF Petrophysical
Victoria Turner, ConocoPhillips
Pedro Insenser, Repsol YPF
James Atwater,
Nasr-eddine Hammou, Husky Energy
Zulfiqar Chaudhry, ConocoPhillips
Tom Donaghy, Morton 1 Resources Ltd.
Amir Mussad, Datalog Technology
Alejandro Gomez, Datalog Technolgy
Khaled Benzaoui, Schlumberger
Alex Carter, IHS
Azadeh Sedighiani, Schlumberger
Natalya Ionkina, EnCana Corporation
Bududeti Reddy, DSC-84, PDO, P.O.Box 81
Suryanarayana Karri, Sproule
Rayford McCoy, Swift Energy
Yujun Han, Petro Canada

Peter Aukes, Kinwest 2008 Energy Inc
Kathy Chernipeski, Nexen Inc.
Jeff Fisher, ConocoPhillips
Allan Gunn, Oilexco
Laurie Slezak, SAIT Polytechnic
Gregg Birrell,
Jordan Biss, CL Consultants Limited
Jeff MacDonald, Talisman Energy
Paul Dudenas, East Resources Inc.
Trish Lavery, Imperial Oil
Chad Leugner,
Wyatt Olsen,
Terri Sawchuk, Progress Seminars Inc.
Jay Williams, Hotwell Canada
Wade Skelton, Shell
Josh Caswell,
Eric Delamaide, IFP Technologies (Canada) Inc.
Jessica Duke, RECON Petrotechnologies
Mohamed Eshaq, Halliburton
Chris Letcher, Tucker Wireline Services
Alexander Kardashev, Baker Hughes
Michael Shepley, Digital Resource Solutions Inc.
Patricia Gigantelli, ERCB
Doug Smith, Monterey Exploration Ltd
Shaun Rhyno, Sunshine Oil Sands
Nick Topolnyski, GLJ Petroleum Consultants
Melanie Regehr, BJ Services Company Canada
Kevin deJonge, Datalog Technology Inc.
Greg Boos, Schlumberger of Canada
Hong Long, Total E&P Canada
Tracey Williams, Talisman Energy Inc.
Stephen Trimble, Trimble Engineering Associates Ltd.
Randall Groves, Groves Petrophysical Ltd
Ryan Kliciak, Oilexco Inc.
Eugene Dembicki, Athabasca Oil Sands Corp.
Mike Risselada, Weatherford Canada Partnership
Todd Stuebing, Angle Energy Inc
Ahmed Metwalli, Schlumberger
Glenn Sather, Weatherford Canada
Shishir Kumar Jha, ONGC
Jonah Resnick, EnCana Corp
Syed Hassan, Weatherford
Ryan Ross, Shell Center
Hiromi Honda, INPEX Corpporation
Robert Svec, Shell
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New Student Members
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Doyle Adams

Raheem Rajan, U of C

Aida Fong, U of C

Pooya Mohammadalizadeh

Nicholas Truong, U of C

Heather Irving, U of C

John Clark

Dylan Tedford, U of C

Becky Standing, U of C

Ammal Al-Anazi, U of A

Aaron Pahl, U of C

Colbert Law, U of C

Brian Fong, U of C

Andrew Dueck, U of C

Joana Wilkinson, U of C

Katelyn Jones, U of C

Tom Bielecki, U of C

Sanam Zomorodi, U of C

Lauren Rooney, U of C

Paul Wacko, U of C

Richelle Rothery, U of C

Kyle Hodges, U of C

Keebab Kim, U of C

Nathaniel Arlt, U of C

Mirza Danish Baig, U of C

Jordan Stosley, U of C

Justin Yee, U of C

Amin Fardi, U of C

Rick Enns, U of C

Brett Olson, U of C

Angela Solano, U of C

Vincent Tse, U of C

Brendan Robertson, U of C

Justin Spencer, U of C

Brendan Mah, U of C

Anthony D’Adamo, U of C

Josh Campbell, U of C

Jonathan Hung King Sang, U of C

Natasha LeDrew, U of C

Ryan Boumu, U of C

Yakun Li, U of C

Omar Sheikh, U of C

Brett Wakeham, U of C

Chen Ming Jiang, U of C

Austin Kuechle, U of C

Mohammed Rajeh Ali Aljabobi, U of C

Sonia Kohli, U of C

Jaclyn Schmidt, U of C

Michael Tran, U of C

Mike Mojzisik, U of C

David Tang, U of C

Eyab Al-Aini, U of C

Brittany Rude, U of C

Sara Lakness, U of C

Katherine Walker, U of C

Lindsay Anderson, U of C

Anthony M Stadyk, U of C

Irving Chan, U of C

Paul Lagasca, U of C

Colin Haggarty, U of C

Jose Silva, U of C

Jarrett Dragani, U of C

Mahdieh Shahiee, U of C

James Thorne, U of C

Daniel Fudala, U of C

Fatima Abdulaziz Baessa, U of C

Suchang Ren, U of C

Nadia Helal, U of C

Benjamin Russell, U of C

Quang-Hua Hong, U of C

Khoi Duong, U of C

Jones Yu, U of C

Brett Bernakevitch, U of C

Nishao Torane, U of C

Kevin Chu, U of C

Kaitlyn Brown, U of C

Helen Ha, U of C

Zul Pirbhai, U of C

Khang Thanh Nguyen, U of C

Malika Nurgaliyeva, U of C

Shauni Sonpal, U of C

Jaspreet Pinglia, U of C

Allison Yuen, U of C

Evan Kimick, U of C

Ray Lambert, U of C

John Reuben Lagasca, U of C

Grant Wiens, U of C

Bosan Micic, U of C

Carolyn Foltinek, U of C

Shane Chaloner, U of C

Zhi Yin Wang, U of C

Neha Gupta, U of C

Dylan Van Brunt, U of C

David Thom, U of C

Catherine MacKinnon, U of C
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A Future Histor y of Oil and Gas Development
Celebrating 150 Years of Oil In Canada
E. R. (Ross) Crain, P.Eng.
Spectrum 2000 Mindware

Introduction
The year 2008 marks the 150th anniversary of commercial oil
production in Canada, and in North America, at Oil Springs,
Lambton County, Ontario. The well was dug by James Miller
Williams in 1858, a year before Edwin Drake’s discovery in
Pennsylvania, USA. To celebrate, it might be worthwhile to
look forward, instead of backward, to assess the “State of Oil”.
In the September 2004 CWLS InSite, I presented “A True
History of Oil and Gas Development” to help set the record
straight on who found what and when and where. The present
article is intended to follow that development into the near future, hopefully to provoke intelligent thought and, possibly, action on the issue of “Peak Oil”.
By 1958, a hundred years after the Williams well in Ontario,
most of the world’s largest on-shore oil discoveries had been
found. You can thank British Petroleum, Shell, and Standard
Oil for that. They did a good job, too, considering the seismic
and logging technology of the era.
New countries were born, borders were moved, wars were
fought (and are still being fought), to accommodate or protect
oil production. Major international oil conglomerates exploited
these tremendous, apparently limitless, resources. National oil
companies took back “their” resources in many places, but relied on the multi-nationals for technical expertise and markets.
The details would be too boring for words.
What is interesting, and pertinent, is the state of oil today, a
mere 150 years after Williams’ discovery. The exponential rise
in use of oil over the past 50 years has placed civilization on a
slippery slope of climate change (maybe), declining production
capacity (probably), in the face of sky-rocketing long-term energy demand (certainly). To add a further complication, we are
nearing or just past “Peak Oil”. We’ll know for sure very soon.
The very recent decline in oil price and oil demand in the fall
of 2008 is only a temporary blip caused by the economic crunch
in the USA. We go through these recessions every 10 to 12
years, as regularly as the sun spot cycle. I have lived through six
of them: 1947-48, 1959-60, 1970-71, 1982-88, 1994-96, 200709. By 2012, we will be back on top of the economic roller
coaster ride. A recession is only a temporary respite from our
gluttonous appetite for oil and gas.

8

Peak Oil
M. King Hubbert developed the concept of peak oil in 1956
(Reference 1) and predicted the peak oil year for the USA
(1971, Figure 1) and peak gas (1973-74, Figure 2) quite accurately. His prediction for the world’s conventional oil peak was
the year 2000, shown in Figure 3. Since he was unaware of deep
water reserves, such as North Sea, west coast Africa, and deep
Gulf of Mexico, he could be forgiven a 5 to 10 year bust in his
estimate, but he appears to be very close to the truth.

Figures 1 and 2:
Hubbert’s original
peak oil and peak
gas graphs for USA
from Reference 1,
1956

Figure 3:
Hubbert’s 1956
peak oil graph for
the world
(Reference 1).
Compare to 2006
graph in Figure 4.

Hubbert’s thesis was that the world’s proven discoveries, plus
new discoveries postulated from previous experience, would be
produced at a rate that followed a Gaussian distribution (bell
curve). The shape of the curve was set to fit annual production
rates to date. The area under the curve would equal the sum of
production-to-date plus remaining reserves, plus reserves yet to
be discovered. The peak date could then be predicted by observation of the graph. He demonstrated that his concept was true
for several depleted basins in the USA, then extended the con-

AD

IAN W

E
LL

N

G

G

IN

Rw

IE

TY

Ro

LO

CANADIAN WELL LOGGING SOCIETY

CA

Sw

F

G

SO

C

Rt

cept to the entire USA, then to the whole world (as known to
Shell, his employer, at the time).
The record for the last 100+ years production has been plotted
by a major supplier in Figure 4, showing peak oil rate occurring
around the year 2000. The flat top may indicate that so-called
“swing producers” such as Saudi Arabia may not be able to produce more than they currently do to supply latent demand. This
would explain the rapid rise in oil price starting in 2002, shown
in Figure 5.

Figure 5: Oil price, in 2006 dollars, shows the median to be a little over
US$21 (www.wtrg.com), but the current excursion exceeds US$140 (2nd
Quarter 2008 - see inset at top left). Notice the major bumps: 1973
(OPEC oil embargo), 1979 (Iran revolution), and 2003 (Iraq war), all of
which provided unnatural restrictions on oil supply. Price bumps for the
1st and 2nd World Wars are pretty minor due to rationed demand. The
red line represents an ill-fated attempt at price-control by the USA.

Figure 4: The current Peak Oil graph (from www.hubbertpeak.com)
excludes unconventional oil, such as Canadian tar sands, but these can
only add a few million barrels per day. Improving recovery factor (world
average is only 36%) would offer another source of added reserves. Both
come at higher cost than conventional oil.

Although Hubbert’s paper spends 47 of its 57 pages discussing
peak oil, peak gas, and peak coal, the purpose of the paper was
to demonstrate the need to develop nuclear power to offset future declines in fossil fuel availability. That need has not disappeared, but we are 52 years further along the slippery slope than
Hubbert was. No major oil company has yet integrated horizontally to include nuclear, wind, or solar technology to augment their depleting reserve base, not even Shell, which had
paid Hubbert for his research.
Continued on page 10…
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A Future Histor y of Oil and Gas Development
…continued from page 9

Hubbert’s professional reputation was seriously harmed by this
presentation. Most professionals of the era though oil was virtually inexhaustible. Today, most of the world’s 6.5 billion people either feel this way too, or have never thought about the
problem at all.
Price and production rate are highly linked, of course, and production quota limits set by OPEC tend to distort near-term
trends. But the historical data is pretty revealing (Figure 5).
The cost of living (price index) and rate of inflation (Figure 6)
are strongly related to oil price and production rates, because
everything we buy (from food to housing to clothing) has an
energy component in manufacturing, delivery, or use.

Figure 7: Coal production peak (from www.hubbertpeak.com ) is about
25 to 50 years after oil and the peak is much broader. Higher price has a
better chance to stretch the coal curve than the oil curve.

Peak Paradox

Figure 6: Price Index (blue) and Inflation Rate (red) for comparison to oil
price changes in Figure 5.

Compare the red curve in Figure 6 to the oil price curve shown
in Figure 5. Substitution, alternate renewable energy sources,
conservation, and moral choice may reduce the impact of the
Peak Oil problem, which has not yet appeared on Figure 6,
which ends in 2003.
Peak natural gas curves are harder to predict, but they probably
follow the general outline of the coal curves (Figure 7) if unconventional gas is included, at a price yet to be determined.
Conventional gas in the US peaked in 1973, and in 2006, it
took over 10,000 new wells in Texas just to maintain 2005 production rates in the USA. How long can this continue?
Only politicians, economists, and madmen believe that perpetual growth is possible in a finite world.

10

The First Paradox of Peak Oil is that we have to move faster on
alternate energy sources now, even if we think the peak is far
away. Alternatives to oil and gas take energy and time to build:
nuclear, hydroelectric, clean coal, wind, and solar plants are energy intensive during construction, reconstruction, and repair.
Steel, aluminum, plastic, concrete, and copper all require great
amounts of energy to produce. Even enhanced recovery and infill wells will reach their economic limit in time. If we wait too
long, there won’t be enough energy left to build alternatives.
Hubbert’s graphs predicted this in 1956 and we have learned
little since.
The Second Paradox is Society’s unwillingness to face up to its
responsibility to future generations. NIMBY rears its ugly head
for most alternate energy sources. This is highly irrational.
Dangers from the automobile far outweigh dangers from nuclear accidents or bird deaths from wind turbines. Automobiles
and trucks kill 10 million birds a year in the USA, wind turbines only 70,000. Esthetic objections border on the insane just look at urban sprawl, suburban outlet malls, or the downtown core of many cities if you want to see ugly.
Traffic accidents take 45,000 and firearms take 30,000 lives
each year in the USA alone. These CDC stats don’t count
deaths from auto or coal pollution or industrial accidents at
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mines, drilling rigs or refineries (or the “oil wars” in Kuwait,
Iraq, Sudan....). Multiply by 50 or 100 to estimate energy related deaths for the world.
By comparison, nuclear looks pretty safe at about 4000 deaths
total across more than 50 years, all associated with Chernobyl
in 1986, which was a primitive, inherently unsafe design. There
were no deaths at Windscale (UK, 1957) or Three Mile Island
(USA, 1979), the only other civilian reactor failures. A grand
total of 4 deaths have been reported at military research reactors in the USA due to nuclear accidents.
The Third Paradox is irrational Government and Industry response to “junk” science. For example, there is no “hydrogen
economy”. There is no natural source of hydrogen - it has to be
manufactured using other forms of energy. The energy input to
output ratio (IOR) is 0.7, so the process is always below its economic limit. There is no Free Lunch or Perpetual Motion
Machine. The corrosive and explosive nature of hydrogen, and
its low energy density, makes its economical storage, distribution, and delivery to vehicles virtually impossible.
Bio-fuels from crops are merely breakeven on energy inputs.
Soil degradation of mono-culture and land diversion from food
crops are negative factors. Bacterial extraction of ethanol from
bio-waste appears to be economic inside the plant gate, with an
IOR of 7, but trucking in and out has not been counted.

The Fourth Paradox is Canada’s continued increase in oil output (Figure 8), which tends to divert attention locally away
from Peak Oil. Canada’s conventional oil production peaked in
1974, but tar sands production has reversed the decline.
Current capacity in the tar sands has brought Canadian production to more than 2.6 million barrels per day, with a target
of 5 million by the year 2020 (equal to Iran, and double
Venezuela or Iraq).
Although tar sands are the current darling of the Canadian oil
industry (and so they should be), increases beyond 2020 are unlikely. There is not enough gas in North America or water in
Alberta to produce all known reserves.
Canada’s steady increase in production contrasts markedly with
production declines in nearly every other major oil-producing
country. For example, before and after the 1st Gulf War in
1991, Kuwait’s Greater Burgan Field produced 2 million barrels per day, but cannot get past 1.4 million today. Most giant
fields of the Middle East and Russia are in the same boat, according to investment banker Matthew Simmons (reference 2),
with current decline rates between 5 and 10% per year.
Simmons’ recent (Feb 2008) presentation to the US Pentagon
was pretty scary. If the Pentagon understood him, it might get
scarier still.
The majority of Canadian production is exported to the United
States by pipeline. Canada is the largest single supplier of US
oil needs, a fact not well appreciated by US citizens or the rest
of the world. “Offset” oil from the Middle East is imported
into Eastern Canada - this paradox may need some re-thinking
in the near future.
Aside from the tar sands, another significant reason for increased production in Canada is that independent oil companies, operating under a favourable free-enterprise tax system
and rule of law, are content to produce from thin, low productivity, low quality reservoirs. The risk of political upheaval or
confiscation is very low, as is exploration and development risk.
Policies, politics, and egos (not economics) make production
from poor quality reservoirs difficult in most other regimes, except in the continental US and Western Europe on-shore.
There is no magic bullet to cure the world’s addiction to oil, so
the exploitation of lower quality reservoirs will have to become
“standard operating practice” very soon in the rest of the world.

Figure 8: Increasing Canadian oil production is due to tar sand
production and is expected toreach 5 million barrels per day by 2020.

Put 500 Canadian independents into Saudi or Venezuela, with
Canadian rules and royalties, and the production rates would
double in no time!
Continued on page 13…
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A Future Histor y of Oil and Gas Development
…continued from page 11

Peak Critique
Critics complain that peak oil predictions are just plain wrong
(oil is inexhaustible), or that decisions can be delayed (peak oil
is 25 to 50 years away). The first complaint is physically impossible and the second is becoming more and more improbable. Either way, the result will be the same, sooner or later. Oil
and gas will not last forever, no matter how much wishful
thinking we do. It is not a question of “IF”, but a question of
“WHEN”. Just to maintain constant production at the current
rate, we need to find and develop a new “North Sea” every year.
What do you think the odds are for that happening?
When the peak will occur is open to considerable debate.
Princeton Professor of Geology Kenneth Deffeyes (reference 3)
thinks it happened in December 2005. Matthew Simmons
thinks it happened in 2007 - Figures 4 and 9 bears this out.
There is a more basic flaw in Hubbert’s Peak Oil concept, perpetuated by Deffeyes and Simmons and most major oil companies. That flaw is the Giant Oil Field Fallacy. Both the US and
Saudi Arabia have giant oil fields. The US also has thousands
of small fields and Saudi has none. The US has 521,000 active
producing wells, Saudi has only 1560. Does Saudi have no
small fields?
Of course not. There are thousands of small fields in the
Middle East. Oman has developed quite a few. But most
Middle East national oil companies have not developed small
fields, or the nooks and crannies of large fields, because to-date
they haven’t needed to. If we assume that nature distributed
small fields in the Middle East as it did in North America, then
there is more oil to be found, at a cost and effort to be determined.

Figure 9: Detailed running average production of liquid hydrocarbons for
the world shows the peak oil plateau extending from early 2005 to the
present (www.caseyresearch.com). This graph includes all forms of liquid
hydrocarbons; Figure 4 included only conventional crude oil. Saudi Arabia
has promised (July 2008) to increase production by 200,000 barrels per
day - less than 1/4 of 1 % of the current demand. Such a trivial increase
will do nothing to reduce prices.

But it will take a serious paradigm shift in National oil companies to start the process. It will not prevent Peak Oil, but it will
skew the Hubbert bell-curve to the right and stretch the peak
to some degree. It will only take a couple hundred thousand
new wells!
As we enter the 21st century, the developed world is in a trance
of self-deception and denial, avoiding any rational discussion of
long-term energy supply. Unless we start to act, energy security
will rank well above military intelligence on the Oxymoronic
Index.
Continued on page 14…
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A Future Histor y of Oil and Gas Development
…continued from page 13

Fixing Peak Oil
Well, you can’t actually fix Peak Oil. It’s going to happen. But,
like software bugs, there are work-arounds.
Let’s assume Plan A is to do nothing and fritter away our dwindling heritage of easy energy. I have two tame squirrels who can
do better than that - they store nuts every day even though an
inexhaustible supply is always on the feeder.
A variation of Plan A is to develop small fields and attic oil in
the Middle East, Russia, and Venezuela to stretch the peak.
This will take a serious price-driven propaganda exercise by
consumers, and major oil company negotiations with nationalized oil agencies.
Business leaders, with or without the help of political leaders,
have to come to grips with the Peak Oil issue immediately and
establish plans whereby renewable energy can be built and installed, using oil and gas as needed, before this option runs out
or becomes too expensive to be effective. Some may be doing
this now, but they have been diligent in hiding the fact.
So Plan B might be to think beyond the short-term of shareprice and move on to longer term planning, using some of the
windfall from $140 oil to grease the skids. Every option can be
considered, including clean-coal, nuclear, wind, solar, waves,
tides.... It’s called “thinking outside the box” or “widening the
envelope”.
Who is better qualified to do this than existing oil and gas
companies? We have conquered the frigid Arctic, deep oceans,
and super-hot geothermal terrains. How tough can a wind farm
or nuclear reactor be? Or would you prefer a Dot-Com startup
to do it for you?
By diverting oil and gas from
electric generation (replacing
it by alternate sources), the
available hydrocarbon reserves will allow personal
transportation to survive a little longer. Without hydrocarbon diversion and replacement by renewables, the automobile
and airplane are a fast-dying breed, as well as suburbia, office
towers, and possibly a civil society.

14

“Oil Companies” must become “Energy Companies”,
in practice as well as in
name. Any oil or gas company that ignores Peak Oil
will not be here 20 years
from now. Energy companies of the future will be integrated horizontally across energy forms, instead of vertically
across exploration, production, and marketing. Horizontal integration is the only sane solution for stretching the peak.
If existing oil and gas companies don’t do it, someone else will.
Oil company directors will have to explain to shareholders why
they own a warehouse full of buggy-whips when all the horses
are dead.
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Register on line at Professionallog@cs.com
or at 403 265-3544
UNDERSTANDING WELL LOGS
June 1, 2009
Calgary Petroleum Club, lunch included. This one
day seminar is designed for Land, IT and non technical support staff who wish to have a qualitative understanding of well logs. Math content is minimal
and no prior well log experience is needed.
Candidates will learn to recognize obvious zones of
interest and understand the importance of the basic
log curves.
Fee is $450 + GST
BASIC WELL LOG SEMINAR
January 7-9, June 3-5, June 17-19, Oct 7-9, 2009
Calgary Petroleum Club. This popular seminar is intended as a refresher course and is also suitable for
recently graduated geologists, engineers and technicians with some knowledge of well logs. A complete discussion of the qualitative and quantitative
applications and the newest logs.
Fee $1,450 + GST
INTERMEDIATE WELL LOG SEMINAR
Jan 14-16, June 10-12, Oct 14-16, 2009
Calgary Petroleum Club. This seminar provides an
in depth look at the relationships for well log analysis and includes a reconnaissance method for finding by passed zones, a module on shaly sand
analysis, responses from the newest logs, through
casing gas detection, and a section on Coal Bed
Methane logging. CD provided with reservoir log
plots for 80+ reservoirs. Designed for candidates
who have used logs qualitatively and wish a refresher and update on quantitative applications.
Fee $1,650 + GST
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HUGH REID’S
WINTER & SPRING
COURSES
PRACTICAL DST
INTERPRETATION SEMINAR

Jan. 26-30, Mar. 30 - Apr 3,
Oct. 5-9, 2009
16 WAYS TO
IDENTIFY BYPASSED
PAY FROM DST DATA

Apr. 15-16, 2009
OIL AND GAS
FINDING ASPECTS OF
HYDRODYNAMICS

Apr. 20-24, OCT 19-23, 2009

In-house courses available.
For course outline visit:

www.hughwreid.com

262-1261
Naica, Chihuahua ,
Mexico – The Cave of
the Crystals Limestone
with a large pore and a
large and selenite crystals
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Engineering, Petrophysics, Wide-Open Spaces, Artificial
Intelligence, And Everywhere Between
An Interview with Distinguished Member E. R. (Ross) Crain, P.Eng., Consulting Petrophysicist
By Kathy Chernipeski, P. Geol.
June 20, 2008
Although a community of modest size, humble ambitions, and
tucked away out of sight in the foothills of Alberta, Rocky
Mountain House counts as it’s own a veritable petrophysical
treasure! CWLS’s Distinguished Member Ross Crain graciously granted some of the InSite staff an incredibly candid
and eye-opening look at the development of petrophysics in the
context of the petroleum industry’s evolution in Alberta over
the past several decades. The irony of his insight (and foresight
for that matter), is that he has struggled with a progressively
disabling visual impairment since he was a child. Ross left us
impressed by his strength, knowledge and commitment to
petrophysics, amid all his challenges, including the personal
and those the whole industry faced.

Jeff Taylor landing in Rocky Mountain House

Our topics of conversation ranged from retirement, education
and his website, the burgeoning interest in shale gas, and his involvement with and the history of the CWLS and InSite
Magazine, to being a rancher and the environment, petrophysics and engineering, development of the first desktop computer system for log analysis, early logging tools, mentorship,
family-work life balance, and artificial Intelligence, and then
back again to retirement!
“There’s no such thing as retirement anymore,” Ross notes, and
says he prefers to stay busy on things like giving his website a
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major overhaul (you can see it at www.spec2000.net). He recognizes the value of keeping his website updated when he gets
questions in his courses about topics he hadn’t covered. That’s
what happened about three years ago, when somebody asked
about shale gas. “Never heard of it,” he answered. After that
course, he quickly found appropriate literature so the question
could be answered next time. “You never stop learning in our
business.”
Now shale gas is a major play in northeast British Columbia.
He shares “I’ve actually done one paying job on shale gas that
wasn’t ‘shale’ at all, it had porosity. I think a lot of the shale gas
plays are misnamed, and are really silty shale or shaley silt...it’s
quite a different problem from a petrophysical point of view.”
Ross has been involved so long with the CWLS, that no one
quite remembers when he joined! He attended meetings in the
old 400 Club in the early 1960’s. Certainly he was involved by
the early 1970s when he started consulting for PanArctic Oil.
Then through the 1970s and 1980s he became involved in the
publications of the CWLS Journal (published biennially more
or less), which was the fore-runner to our InSite Magazine. His
25th Anniversary Edition was actually quite thick because by
then four or five years had passed since the previous publication, and there was a sizeable accumulation of material at the
society.
He thinks the InSite has interesting material, and notes that it
is “nicer in many ways (than the Journal), because it comes out
currently as opposed to two years from now.” And he appreciates that now most of the cost of publication can be covered by
advertising. The CWLS Log Analysis Handbook is widely
used by petrophysicists. Ross was the originating editor, and
the project was later continued by Dave Ormon. The attempt
was made to get “all the suppliers of software to generate some
Canadian examples, which were rare at the time. Most technical papers had US material in them, and (were) not especially
pertinent to our part of the world.”
He has also served as CWLS Treasurer from 1988-89 and
1989-90, and President from 1990-91, and was elected an
Honourary Member in 1994.
Like many university students, Ross did not have a clear vision
of his career plans when he graduated from McGill University
in Montreal in 1962. Although Peterboro “was a very lovely little city,” taking a job as a maintenance engineer at a local pulp
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years, and so I’m a farmer on that day, and then of course when
one of my farmer neighbors complains about a pipeline rightof-way being a little muddy, I say, ‘well, give it time, it’ll be ok!’”
One of his good friends, Martha Kostuck (who has since
passed away) was a great environmental leader and local veterinarian. “She was instrumental in getting most of the gas flaring
stopped in Alberta. We used to engage in ferocious discussions.
Conversations between an oil man with cattle, and an environmentalist veterinarian were always complicated” he expresses.

Ross Crain

mill, for example, was not the sort of life he wanted. His family had traveled extensively across Canada by car by the time he
was a teen. “Heading off in an A-40 Austin, before the
TransCanada Highway...you were basically driving oilfield
roads from Manitoba to Vancouver. And it was so exciting at
the time...just to see that much country without a fence.”
So when Schlumberger offered him a job in Alberta, he remembered that original impression and says “it was the wideopen spaces, you know the classic cowboy song, that brought
me out here!” He recalls working on a Schlumberger truck as
an operator, carrying tools through the mud (46 years ago!),
and being impressed about the sun setting in the north, and a
few short hours later rising again in the north. “It was the middle of June, I wasn’t thinking ahead to the middle of
December.”
In 1976, Ross decided on a second but parallel career – cattle
ranching. He built a purebred Hereford business out of the
bush near Rocky Mountain House, while continuing to develop his consulting firm. Although he has always enjoyed the
agricultural lifestyle, after about 26 years, the time involved in
raising cattle became difficult to manage with consulting and
teaching as well. “The client wants you on a certain day, and a
cow wants you on a certain day, and they may be on the same
day” he chuckles.
Asked about the apparent conflict between the agriculture and
petroleum industries in Alberta, he shares that he’s “on both
sides of the fence all the time....An oil company doesn’t feel like
paying me for the road use agreement that we’ve had for 26

The decision to never connect to the power line was made
when Ross first moved to Rocky Mountain House. He has
generated power in the past by wind turbine, and now with
clean burning natural gas, and solar panels, and stresses to do
this “you also have to be extremely frugal about your power use”
and “everything (in the system) has an age component in it that
you have to think about.”
Being an electrical engineer, Ross says “the electrical side has
always been fun and that’s really why Schlumberger hired me.”
He recalls the electric log era, running ES logs for
Schlumberger and PanArctic, right up until 1975, along with
induction logs and laterologs. He “always treated both the logging job and log analysis in the early days, and petrophysics today...”(as) an engineering job 90% of the time. The balance is
art work. Some geologists might disagree.”
He suggests there should be a School of Petrophysics at the
University of Calgary, an idea he has been promoting for the
last three years or so. The idea has been falling on “dull ears”
however, due to funding pressures on even the basic needs of
the University. Mr. Crain explains “the Petrophysics course at
the University is actually well-attended, we get 100 people
every year in that course and that is the maximum you can have
in the room...We do essentially four short-courses (combined
into one) in one semester. It’s a lot for students to absorb.”
Jeff Taylor remembers Ross’ early petrophysical software
“Meta/Log” and the “Log/Mate” that predated that, and reminds him of it. Ross wrote his first program in 1963, and it
ran on an IBM 1620 in Regina. The program did potash assaying from GR-Neutron and Sonic logs at that time. He
bought a new HP Computer the week Lotus 123 was announced in 1984, and “wrote the first log analysis program on
a spreadsheet that day, and it just grew and grew.” Ross says
since then “the math hasn’t changed a great deal. We can do
more alternate models, and certainly we can do the probabilisContinued on page 20…
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Engineering, Petrophysics
…continued from page 19

tic stuff now, which we couldn’t do before, and the neural networks. These are powerful advances, but I still rely on deterministic methods.”
When asked about discrimination because of his eyesight, Ross
shares “it’s subtle, and it’s somewhat self-imposed.” Meeting
new people in a business or social sense, and not knowing who
you are talking to, creates a sort of distance. “At an AGM meeting, I see nothing...it’s embarrassing at times so you tend to
withdraw. Most people are very good about introducing themselves, but some forget. I don’t think anybody ever refused to
give me a job, or decided I was incompetent, or anything like
that...I can write a story or do a log analysis with far more confidence and feel better about me than going to meet somebody...It’s an interesting disability because most people don’t
know you have it.”
Ross also shares his views on mentorship. “I had a very good
mentor and it was by accident. Al Gorrell worked for J C
Sproule & Associates back in the 60s...and he put me under his
wing...he was extremely generous in that sense. Sadly, he was
killed in a terrorist attack in Manilla in 1984, while on a mission for the UN.”
“And in a way, I’ve tried to do something similar (being a mentor) with the website, because all over the world, I get
emails...somebody in India, or somebody in Egypt, who can’t
afford to buy a book to aid her education, she’s using the website as her course material for her own education.”
Now he is able to chuckle about it, but Ross tells of the “hell
and damnation” the industry lived through when “inflation, interest rates, and (the) National Energy Program all came together...(in) one of those ‘perfect storms’ for small businesses.”
Interest rates were up to 24% and as a standard of course, oil
companies weren’t paying their bills for at least 120 days. “It
was a very troublesome time between roughly 1982 through
1988, and it was scary for an awful lot of people...tremendous
domino effect and it carried on right into the early 1990s...before things really started to smooth out again.”
Ross shares “I think CWLS and CIM and organizations like
them, should maintain their identity their independence, and
their locality. We don’t need more papers on the Gulf Coast
presented in Canada, we need more papers on shale gas, CBM,
and tight gas, in particular case histories describing integrated
petrophysical, engineering, geological, and production projects.
The only way to do that is to stay somewhat local...if there were
more trade back and forth between one society and another, so
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Kathy, Ross and Tyler pose with plane flown by Jeff

much the better.” He adds “lifestyles and work styles are overstretching people, which narrows their ability to produce something that is publishable. People would have more freedom if
we were allowed to telecommute!”
Jeff mentions artificial intelligence, and Ross offers “I built a
piece of it in my spreadsheet and I never use it anymore.” He
continues “the workflow is becoming a little better classified...(but) it was very very difficult to get the mindset of the
so-called expert into a piece of code, and I can’t even always describe why I picked a particular parameter value.” We respond
with general laughter when he adds “I’m not sure that’s intelligence, let alone artificial!”
Ross notes “It’s hard to do the lunch circuit now, as I don’t navigate city streets by myself any more. The guidance I get from
Sonja is extremely helpful. She has a special talent for intuitively transmitting information about the ups and downs of
city sidewalks and dim elevator lobbies. I wouldn’t be doing
half of what I do now without her help.”
He says “I’ve had, in a sense, several retirements in my day,
when business is down, ok I’m retired, business is up, I’m not
retired.” He’s not letting it bother him because it’s out of his
control. “Between courses, consulting, and the never ending
emails, I still have time for model trains, and looking after the
ranch. I never run out of things to do, just time to do them.”
Mr. Crain has certainly been an inspiration and we are fortunate to have had his contribution in the CWLS. We will also
be looking forward to more Distinguished Member interviews
in the coming publications.
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Worm Hole Predictor
Observation with Acoustic Data
G. Drebit, Schlumberger
M. Tesciuba, Schlumberger
This paper has been selected for presentation and publication in the
Proceedings for the World Heavy Oil Congress 2008. All papers selected will become the property of WHOC. The right to publish is retained by the WHOC’s Publications Committee. The authors agree
to assign the right to publish the above-titled paper to WHOC, who
have conveyed non-exclusive right to the Petroleum Society to publish, if it is selected.

Abstract
Cold Heavy Oil production with Sand (CHOPS) is defined as
primary heavy oil production that involves the deliberate initiation of sand influx into a perforated oil well and the continued
production of substantial quantities of oil along with the sand.
These high-porosity and high-permeability channels, through
which the sand and oil are produced, are also known as wormholes. These wormholes tend to develop and grow in the weakest sand and towards the highest pressure gradient. Wormholes
may not grow from each perforation of the oil well; however,
they tend to be stable when they do develop. For many
CHOPS operators, oil wells are drilled based on the reservoir’s
porosity and resistivity log measurements. The drilled wells
usually contain apparent pay sections of sufficient cumulative
pay thickness to justify casing and completion. However, what
is not so apparent is how productive those pay sections may be.
The conventional practice is to select sands with the highest
porosity and resistivity along the wellbore, perforate, and attempt to produce from them. This method has shown results
with a less than 50% success rate.
This paper will show that by using analytical methods one can
predict with greater accuracy which zones will be poor, moderate, or good producers by differentiating weaker unconsolidated
formations from stronger more competent rocks. This improved understanding of where the wormholes will begin and
how they will propagate gives the operators the ability to predict more economical and producible zones, optimize their
completions program, reduce their costs by not completing
sands that will not produce, and finally improve their well
placement.
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Introduction
Cold Heavy Oil Production with Sand (CHOPS) is defined as
primary heavy oil production that involves the deliberate initiation of sand influx into a perforated oil well and the continued
production of substantial quantities of oil along with the sand.
At the present time in Canada, CHOPS wells can produce on
average heavy oil at operating expenses that are about $6.00
CAN per barrel. This is less than the discovery cost for conventional oil in this basin. Oil rates of 5-20 m3/day are feasible.
Some other characteristics of CHOPS production in Alberta
are: 15% to 20% of original oil in place (OOIP) can be extracted; Produced fluids contain 1% to 8% sand; Average well
life is approximately 5 to 8 years. CHOPS production is characterized by high early oil rate followed by gradual decay.
The high-porosity and high-permeability channels, also known
as wormholes, through which the sand and oil are produced,
provide a much greater reservoir access. Large and local drawdowns at the end of wormholes allow them to grow in the
weakest sand and towards the highest pressure gradient.
Therefore, the presence of wormholes results in a substantial
increase in oil rates and renders the production commercially
viable.

Figure 1: Problem Defined

To increase the instances of generating wormholes, operators
are often using porosity and resistivity cut offs to define their
perforating intervals. The higher the porosity the higher the
chance of rock failure, however this rule of thumb doesn’t lead
to consistent production results. Figure 1 illustrates two wells,
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1-34-XX-XX and 16-37-XX-XX, drilled in the same area by
the same operator. Highlighted in Figure 1 are the porosity &
resistivity cut offs used by this operator to determine the perforating intervals, respectively 24% and >10 Ohmm. Well 16-37XX-XX shows a 6 meter pay zone and once perforated cumed
17,500 m3. Well 1-34-XX-XX shows a 4 meter pay zone. The
operator’s expectation, due to the geographical proximity of the
two wells and the use of the same cut offs, was to reach a production level approximately 2/3rd of the one reached in well
16-37-XX-XX. In actuality, the well cumed 654 m3. The problem is thus defined. This paper will attempt to show that by using analytical methods one can predict with greater accuracy
which zones will be poor, moderate or good producers by differentiating weaker unconsolidated formations from stronger
more competent rocks.

Results
For sanding, there are four profiles that should be looked at:
Pore Pressure (PP), Minimum Horizontal Stress, Elastic
Parameters and rock Strength Parameters. Effectively, the logs
required are Density, Compressional and Shear Velocity and
Gamma Ray, which can be acquired in open or cased hole.
Productivity is directly related to sand strength. Inducing failure of a pay sand, by exceeding its critical drawdown pressure
(CDDP), will create a producing sand. If failure isn’t achieved,
that zone will not produce and those “booked” reserves will remain in place. Creating a geomechanics-based model that accounts for natural stresses and sand formation strength can play
a key role in predicting a well’s productivity.

Figure 2: Example 1 – CDDP Evaluation

Example 1 (Figure 2) shows the CDDP in four stages. DP00
assumes zero depletion. Similarly DP25 assumes 25% depletion, DP50 assumes 50% depletion, and DP75 assumes 75%
depletion. Per the operator’s porosity and resistivity cut off
standard, the zone to be perforated and produced is highlighted
in red in Figure 2. Assuming there is zero depletion in this area,
Continued on page 24…
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Worm Hole Predictor
…continued from page 23

highlighted in red in Figure 4, the CDDP reads 400 kPa, assuming zero depletion in the area. In this case, it is predicted
that wormholes will form since the CDDP reads close to zero.
The production chart (Figure 5) shows that initial production
was 8 m3/day, less than in Example 1, however it continued to
climb to over 30 m3/day as the wormhole continued to grow.
During the same time frame, water production averaged
around 8 m3/day, and never exceeded 13 m3/day.

Figure 3: Example 1 – Production Results

CDDP reads 1,200 kPa. The closer the CDDP reads to zero,
the more likely wormholes will form. In this case, it is thus predicted that wormholes will not form. The production chart
(Figure 3) shows that initial production was close to 20 m3/day,
but soon fell off and averaged around 4 m3/day after a year,
while water production increased to 30 m3/day within three
months and remained at that level over the following year.
Example 2 (Figure 4) shows once again the four CDDP curves
at four levels of depletion. At the area of interest, once again

Figure 5: Example 2 – Production Results

Contrarily to Examples 1 and 2 that show data obtained in an
Open Hole environment, Example 3 (Figure 6) represents a
Cased Hole example where the same Density, Compressional
and Shear Velocity and Gamma Ray data was obtained and analyzed. Even though the CDDP indicates that no wormhole
will grow, and the logs indicated that the client’s minimum
porosity and resistivity criterions weren’t met, the client opted
to shoot the well to verify the validity of the CDDP to productivity relation. The production chart (Figure 7) confirms
this relation. The well started producing at 3 m3/day, and
quickly dropped to 1.5 m3/day where it hovered for several
months before it was shut down in July 2006 when the production dropped below 1 m3/day.
Figure 6 also illustrates the relationship between the CDDP
and the shear velocity, plotted in black in track one. We see how
the two curves follow each other and how the CDDP is driven
by the shear velocity curve.
Though the prediction accuracy was found to be well above average with the sole evaluation of the CDDP, another element
was needed to predict with much greater accuracy: Anisotropy.
Figure 4: Example 2 – CDDP Evaluation
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Using the Sonic Scanner* (Figure 8) in the well illustrated in
Figure 9, compressional and shear velocity data were acquired.
From the dispersion plot graphed (Figure 10), we note that the
X & Y dipole curves cross each other, therefore indicating that
the anisotropy is stress induced and will have an impact on the
sand production and perhaps direction.

Figure 6: Example 3 – CDDP Evaluation

Figure 8: Sonic Scanner – Anisotropy Acquisition

Figure 7: Example 3 – Production Results

Continued on page 26…
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Worm Hole Predictor
…continued from page 25

Figure 10: Example 4 – Dispersion Plot

Figure 9: Example 4 – CDDP Evaluation with Anisotropy

Looking at Example 4 (Figure 9), based on the graphical representation of the oil, there should be 10.5m of net pay.
According to the CDDP curves, 5 zones – A through E – will
fail and therefore be prone to generate wormholes. The benefit
of including the anisotropy in the analysis is that we can now
distinguish among those zones and target the best producers.
Zones B/C & D would previously have been considered to be
equal producers, however from this analysis we can conclude
that zone B/C will be a better producer since this pay zone has
the possibility to generate wormholes and the rock stress is
high. Zone D, on the other hand, shows low formation stress.

this cluster of seven wells, we note two wormholes that will intersect and therefore jeopardize the production from both
wormholes. Understanding the creation and orientation of the
wormholes can therefore lengthen the life of the field and increase its production.

Anisotropy allows the user to determine the mechanism of
anisotropy, in this case stress (Figure 10), where the maximum
horizontal stress is at N50E and the minimum horizontal stress
is 90 degrees to that.
Seven wells were studied using the Worm Hole Predictor.
Figure 11 represents the location of those wells relative to one
another and graphs the wormhole orientation based on the
anisotropy data. It is interesting to note that the orientation of
the minimum stress of those wormholes seems to follow a sand
channel.
Further analysis of Figure 11 shows the criticality of the Worm
Hole Predictor on well placement. In the North-East edge of

26

Figure 11: Structure Map
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Wormhole Direction
Wormhole direction has always been a concern. Wormholes
may travel between 1 to 2 Km away from the borehole. When
wormholes from two boreholes intersect, there is a pressure
drop in both wells and a chance that both wells may never recover to be producers again. Therefore knowing the direction of
the propagation is important.
As described in SPE 98315, where sandstone outcrops in
Britain (UK) were examined, J. Heiland and M. Flor noted that
there are two types of failure, either Breakouts or Slot-like failures. In their experimentation, the Slot-like failures were observed on rocks with high porosity, low UCS and very little clay
structure, similar to CHOPS formations, while the Breakouts
failures were observed in rocks with opposite characteristics
(Figure 12). It is also interesting to note that the Slot-like failure takes place in the Minimum stress direction (Figure 13).
In another study, done in 1993 by Andrew Squires in the
Lloydminster area, tracer material was put into wellbores and
its resurfacing in the production of other wellbores was noted.
The direction noted is N45E (Figure 14), 90 degrees away from
the wormhole direction indicated in Example 4. In the case of

Fig 13: SPE 98315 – Failure Shape
Courtesy of J.C. Heiland & M.E. Flor – SPE 98315

Squires experimentation, it’s observed that the direction of the
tracer material rotated 90 degrees as it got closer to a Shale
channel. One point remains unanswered however in this study:
the maximum stress wasn’t measured, however it is generally
agreed that N45E is the maximum stress direction in this area.

Fig 14: Tracer Test Results. Courtesy of A. Squires, “Inter-Well Tracer
Results and Gel Blocking Program”
Figure 12: SPE 983315 – Failure Characteristics
Courtesy of J.C. Heiland & M.E. Flor – SPE 98315

Continued on page 28…

27

N

AD

IAN W

E
LL

CA

Sw

G

G

IN

Rw

CANADIAN WELL LOGGING SOCIETY

IE

TY

Ro

LO

F

G

SO

C

Rt

Worm Hole Predictor
…continued from page 27

Discussion
Even though the results shown in Example 4 indicate that the
wormhole tends to grow in the weakest sand and towards the
highest pressure gradient, the experimental results illustrated in
SPE 98315 ( J. Heiland and M. Flor) and from A. Squires’
study are differing. We can therefore speculate that other parameters come into play in the determination of the wormhole
orientation. Such possible factor can be geological barriers and
viscosity?
Assuming that the sand channel where the cluster of wells illustrated in Figure 11 is narrow and bordered by shale, than
Squires results are still valid in this case. Without further geological information we can assume that the sand channel is so
narrow that no wormhole can grow in the maximum stress direction. Hence our previous observation that the womholes of
those seven wells grow in the minimum stress direction.
Further studies with a more complete geological picture of the
area should be performed to gain a better understating of the
wormhole direction and the impact of barriers on that direction.

Conclusion
For many operators of CHOPS properties, it is rare that their
drilled wells do not contain apparent pay sections of sufficient
cumulative pay thickness to justify casing and completion.
However, what is not so apparent is how productive those pay
section will be. Since productivity is directly related to sand
strength, inducing a failure of pay sand, by exceeding its criti-
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cal drawdown pressure (CDDP), will create a producing sand.
If failure is not achieved, that zone will not produce and those
“booked” reserves will remain in place.
With the acquisition of four profiles and assisted by the MEM
(Mechanical Earth Model), the Worm Hole Predictor can predict the creation of the wormholes, and thus can play a key role
in predicting a well’s productivity by differentiating weaker, unconsolidated formation, from stronger, more competent rock.
The benefits of the Worm Hole Predictor extend to optimized
completion programs, reduced cost by not completing sands
that will not produce and improved well placement recommendations to avoid having wormholes intersecting and jeopardizing well production.

Nomenclature
CHOPS – Cold Heavy Oil Production with Sand
CDDP – Critical Drawdown Pressure

References
1. HEILAND, J.C. and FLOR, M.E., Influence of Rock
Failure Characteristics on Sanding Behavior: Analysis of
Reservoir Sandstones From the Norwegian Sea; 2006 SPE
International Symposium and Exhibition on Formation
Damage Control, SPE 98315, February 2006.
2. SQUIRES, A., Inter-Well Tracer Results and Gel Blocking
Program; 10th Annual Heavy Oil & Oil Sands Technical
Symposium, March 1993.
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May 4-7, 2009 CSPG CSEG CWLS CONVENTION CALGARY, ALBERTA, CANADA

For the 2009 Convention jointly supported
by CSPG, CSEG and CWLS we encourage the
submission of innovative and creative oral
presentations and posters that cover a variety
of new topics that will help us expand beyond
our current boundaries. We particularly favour
presentations that integrate the various
disciplines of the geosciences, engineering,
the environment, and business. With this in
mind, we are designing thematic sessions that
will encourage multi-disciplinary presentations
that combine diverse elements.

Invitation to Submit and Themes
Please contribute to the technical program by
submitting a novel paper or poster, thereby helping
us explore the various perspectives on Frontiers and
Innovation within the following diverse themes:

Geographic Frontiers
Get the big picture, look outside the box, and give
yourself an out!

Canadian Frontiers
• New Play Types
• International Case Studies
• Innovations in Unexplored and Mature Basins
• Diverse Workforce, Global Collaboration

Business Frontiers
Explore new ways of doing geoscientific business in
challenging times.
• Changing Business Environment
• New Business Models – Integrated Business Units
• Future for Geoscience and Engineering
Professionals
• Challenges within Academia and Industry
• Alternative and Renewable Energy Sources
• How do we protect the environment as we
continue our search for energy?
• Royalty Trusts

Call for
ABSTRACTS

Resource Frontiers
Innovative solutions and lessons learned in
unconventional and resource plays:
• Oil Sands, Heavy Oil, Clastics and Carbonates
• Shale Gas and Coal Bed Methane
• Gas Hydrates and Oil Shales
• Tight Reservoirs
• Fractured Reservoirs
• Successes and Failures of these Projects –
Knowledge Sharing

Frontiers of Innovation
• Carbonate Sedimentology.
• New Hypotheses and Theories around Petroleum
• Generation, Migration, Entrapment
•
Modeling
• Innovations in Seismic Imaging
• Innovations in Geodata Management

Innovations in Methodology

All abstracts should be submitted online at www.
GEOconvention.org. Only electronic submissions
will be accepted. Abstracts should be in standard
“expanded-abstract” format, not exceeding
4 pages, and should adhere to instructions
and format found on the Convention website.
To maintain a high quality Technical Program,
abstracts will be accepted based on the review of
session chairpersons and the availability of oral
and poster session slots as well as the quality and
novelty of technical content.
All accepted abstracts will be published on CD-ROM
for distribution to delegates. Please edit and obtain
necessary data releases before submitting final
versions.

Oral Presentations
Oral presentations will be 20 minutes in length
followed by a short question and answer period.
Presentations must be prepared in single screen
electronic format (ie Powerpoint presentation).

What is new in your toolbox?

Poster Presentations

Emerging Technologies – Well Logging, Seismic
Imaging, Electromagnetics, Horizontal Drilling, Data
Management Tools, Modeling and Simulation Tools

A maximum of two 4' x 8' panels will be allowed
for each poster presentation. Each presenter
is encouraged to prepare a five minute oral
presentation to be delivered at scheduled intervals
during the times specifically provided for the
poster viewing by the judges and delegates. Please
indicate with your submission whether there are
any special requirements for the poster.

Innovative Ideas
• New Play Types
• Different Ways to Organize our Teams
• Innovative Strategies for Exploration and
Production Success
• Novel Approaches to Solve Problems and
Achieve Exploration and Development Success

Submittal Process
Abstracts must be submitted in conformance with
the guidelines below in order to be accepted.
The deadline to submit oral, poster and core
presentation abstracts is December 15th 2008.

Core to Geophysics Conference
Presentations:
Core presentations should also be submitted online.
Submission procedures and deadlines are the
same as those for Oral and Poster presentations.
Core samples will be presented during the last
two days of the Convention at the ERCB Core
Research Centre.

For more information please contact:
Kevin Root
Technical Co-Chair, CSPG
Kevin_root@nexeninc.com

Rob Vestrum
Technical Co-Chair, CSEG
rob@TBI.ca

Satyaki Ray
Technical Co-Chair, CWLS
sray@marathonoil.com
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Wednesday, January 14th, 2009
CWLS TECHNICAL LUNCHEON PRESENTATION
FAIRMONT PALLISER HOTEL
133, 9TH AVE. S.W. CALGARY
TIME: 12:00 PM (COCKTAILS AT 11:30 AM)
RESERVATIONS BY: Friday, January 9th, 2009 (NOON) - CALL 269-9366 TO CONFIRM A SEAT

COST:

MEMBERS RESERVED MEAL: $35.00; NON-MEMBERS RESERVED MEAL: $40.00
(SPECIAL NEEDS MEALS AVAILABLE WITH ADVANCED BOOKING ONLY; PLEASE REQUEST
WHEN ORDERING TICKET)

TOPIC:

SCAL using NMR: Current Techniques and Beyond

SPEAKER:

Derrick P Green, President, Green Imaging Technologies

ABSTRACT:
Green Imaging Technologies, Inc. (GIT) specializes in providing Magnetic Resonance Imaging
(MRI/NMR) solutions for routine and special core analysis. In addition to traditional NMR-based
pore size distribution measurements using T2 or T1, GIT has developed techniques to obtain
accurate saturation distributions in the rock using reservoir fluids. These saturation distributions can
be combined with centrifuge or pressure apparatus to obtain Capillary Pressure or Relative
Permeability. Our current commercial product offers measurement and analysis of Capillary
Pressure, T2 distributions, and Saturation/Porosity Profiles.
Traditional centrifuge capillary pressure measurements require the fluid(s) to reach equilibrium at
many different speeds. This is very time consuming as each equilibrium step can take days. A new
method, called GIT-CAP, directly measures the water saturation distribution in the core plug using
as few as two centrifuge speeds. The measured water saturation, together with the known
centrifugal force, directly leads to a capillary pressure curve. The new technique measures the
capillary pressure curve more quickly and accurately, and leads to significant increases in lab
throughput, giving clients their results when they need them.
This presentation will provide an overview of GIT, the underlying MRI technology, current NMR T2
Distributions, a brief description of the patented technique for finding capillary pressure. It will also
summarize the results of the technical validation trial conducted in 2007, and provide a look at
future work, such as relative permeability.

APEGGA MEMBERS:
CWLS Luncheons and courses
qualify for APEGGA
Professional Development
Hours.
Please see the CWLS Website at
www.cwls.org for information
regarding a Corporate Network
License for the recently published
CWLS Formation Water (RW)
Catalog CD.
Notes: Please forward this notice
to any potentially interested coworkers. Thank you.
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BIOGRAPHY
Derrick Green holds a Bachelor of Science and a PhD in Electrical Engineering from the University
of New Brunswick, Canada. For the last 3 years, Mr. Green has served as President and Chief
Technical Officer for Green Imaging Technologies, Inc. (GIT) in Fredericton, New Brunswick. GIT
designs and markets NMR/MRI software for routine and special core analysis, aimed primarily at the
petroleum industry. Before that, Derrick spent 6 years developing new medical MRI products,
technologies and measurement techniques for Philips Medical Systems in Cleveland, Ohio. His
strengths include research and product development, project management and developing new
MRI testing techniques. Derrick has led many major research and development projects over his
career and is a member of several industrial organizations, such as the Society of Petroleum
Engineers and Society of Core Analysts. Derrick is a registered professional engineer in the State of
Ohio.

sure
you can be

If the bit can get there, we can log it.

Deviated wellbores. Sloughing and swelling shales. Caverns and washouts. Collapsing holes.
Anywhere tough conditions and multiple logging attempts are costing you time and money,
ThruBit can get your log. Our unique, patented “thru-the-bit” logging system runs through the
drillstring to successfully and consistently capture high-quality data where conventional methods
are risky, costly and likely to fail. Make ThruBit Logging Solutions your “first call,” to reduce
prolonged openhole exposure, cut the risk of stuck and lost tools, and avoid the cost of failed
logging attempts. Why wait until all else fails when you can be sure?

For information contact: Simon Corti, Tel: 403-620-7733, Simon.corti@ThruBit.com
www.ThruBit.com

31

N

AD

IAN W

E
LL

CA

Sw

G

G

IN

CANADIAN WELL LOGGING SOCIETY

Rw

IE

TY

Ro

LO

F

SO

G

C

Rt
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CWLS Technical Luncheon
SCAL using NMR:
Current Techniques and Beyond,
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June 21-24, 2009
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A high resolution .pdf of the latest InSite
is posted on the CWLS website at
www.cwls.org. For this and other
information about the CWLS visit the
website on a regular basis.

For information on advertizing in the InSite, please contact either:
Tyler Maksymchuk
Tyler.Maksymchuk@can.apachecorp.com
at (403) 261-1258

Roy Benteau
Roy_Benteau@eogresources.com
at (403) 297-9191

Discounts on business card advertisement for members.
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