ternal and external reporting that allows
companies to report on the same issues
so that stakeholders at all levels can
benchmark environmental and social
policies and practices and evaluate pro-
gress from one year to the next.

The principal objective of this pro-
ject is the development and site evalu-
ation of methodologies to develop
environmental/social performance indi-
cators (ESPIs) that will contribute to the
mitigation, over time, of the detrimental
effects, and promotion of the positive
effects, of mining on the natural and
human environments, and which can be
applied to the industry as a whole. Once

established, these indicators will be
tested, adapted and refined for use in the
field.

I

These indicators will relate to the
bio-physical, economic and social en-
vironments and will be linked to sus-
tainability markers (SMs) which track
the achievement, over time, of sustain-
able development objectives.

They can be used to demonstrate a
track-record of environmental improve-
ment, or to help manage new strategies
for minimising the impact of mining on
the environment and the well-being of
local communities.

Celebrating 25 Years

The project draws principally on the
expertise of the Mining and Environ-
ment Research Network (MERN) team,
directed by Professor Alyson Warhurst
within the School of Management, Uni-
versity of Bath, and of its member insti-
tutions in mineral-producing countries
worldwide.

For further information, contact:
Prof Alyson Warhurst, Director, Mining
and Environment Research Network,
School of Management, University of
Bath, BATH, BA2 7AY, UK.
Email:a.c.warhurst@bath.ac.uk
Website: hitp.://www.bath.ac.uk/ICE

Syncrude’s Geotechnical Review Board

Managing risk is key to the
mining industry. Because the
uncertainties are great and
potential problems can escalate
into tremendous losses in an
instant, making the right
decisions is vital to success,
especially in dealing with
geotechnical-based risks.

In the early 1970s, long before pro-
duction began at Syncrude Canada Ltd.,
a large oil sands mining company in
northeastern Alberta, the company dis-
covered a way to help it make the best
geotechnical decisions that would en-
hance long-term success. This was at a
time when the company was breaking
new ground in the world of oil sand
mining and had not yet attained the
geotechnical knowledge necessary to
choose the proper paths.
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Bringing a group of geotechnical ex-
perts together, Syncrude created its own
Geotechnical Review Board (GRB) to
provide direction to Syncrude, helping
it to balance risk and conservatism in
geotechnically sensitive operations.
Over the years, the GRB has continued
to meet and provide valuable input to
Syncrude.

There’s no doubt that the recommenda-
tions and guidance of the GRB have stood
the test of time — 25 years later Syncrude
is still operating on the basis of those earlier
decisions and still relies heavily on the
expertise the Board lends the operation. In
fact, thanks largely to both the efforts of the
GRB and Syncrude’s employees and con-
sultants, the company has remained very
successful and has never experienced a ma-
jor geotechnical incident relating to mining
or tailings.

“Syncrude has taken on the design
and construction of some of the biggest
and most complex structures in the
world,” explains Gerry Krause, vice-
president, Bitumen Production. “The

production disruption and cost implica-
tions of failures of some of these critical
geotechnical designs have the potential
to put us out of business. The greatest
value of the GRB lies in providing Syn-
crude with the assurance that our de-
signs are safe, cost effective and
enduring.”

While the GRB provides guidance in
a number of activities for Syncrude, it
currently focuses most of its efforts on
two areas — mining and tailings man-
agement, with an emphasis on geotech-
nical stability. Probably one of the most
significant contributions the GRB has
made to Syncrude has been the input
into and the endorsement of the recom-
mendation to use draglines as the pri-
mary mining method. That decision has
contributed tremendously to what has
become a great Canadian success story.

Over the past 25 years, the GRB has
contributed significantly to making
Syncrude a safe, reliable, and profitable
operation. This article captures the his-
tory of the GRB and examines the ele-
ments that make it successful.
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Depicted in this painting are the present GRB members: Chuck Brawner, Fred Matich, Nordie Morgenstern, and Don
Pollock (Painting by Derrill Shuttleworth, Studion Two, Edmonton)

HOW IT ALL BEGAN

A look at Syncrude

Syncrude is located in northeastern Al-
berta near Fort McMurray, Alberta,
Canada. When operations began in
1979, Syncrude produced an average of
49,400 barrels per day of Syncrude
Sweet Blend (SSB), a light sweet crude
oil. Today, the operation produces
220,000 barrels per day which amounts

to about 12 percent of Canadian oil pro-
duction or about half of one percent of
the world’s oil production.

The oil is produced by mining vast
quantities of bituminous sand, extracting
the bitumen, and upgrading it to a light
sweet crude oil. To do this, the mine pres-
ently moves about one million tonnes of
material per day, making it one of the
largest mining operations in the world.

The geology at Syncrude is complex
and includes a large number of geotech-
nically challenging materials. The clay
shale overburden has numerous weak
presheared layers which cause founda-
tion and slope instabilities. The oil sands
straddle the boundary between hard
soils and weak rocks, and contain many
weak dipping clay layers that govern
geotechnical performance. Large quan-
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tities of tailings sand and fine tailings
are also produced creating some of the
biggest structures in the world. The
large number of challenging materials,
the necessity of cost-effective place-
ment, the multiple mining and tailings
management methods used, and the de-
sire for continuous improvement pre-
sent a large and unique set of challenges
for the geotechnical community.(See
Geotechnical Challenges at Syncrude.)

The Evolution of the GRB

In the early 1970s, during Syncrude’s
design phase, it soon became evident
that there were a number of geotechni-
cal issues that could drastically affect
the development and success of the pro-
ject. Each of Syncrude’s owners and the
major construction contractors had their
own geotechnical consultant. Syncrude
assembled these 13 geotechnical engi-
neers for the first time in November
1972. This Board of Consultants soon
became known as the Geotechnical Re-
view Board (GRB), a board that was
well ahead of its time.

The sole focus of the early meetings
was to help Syncrude choose a mining
method. The choice was to either follow
the experience of nearby Suncor Energy
Inc. and pursue bucketwheel excava-
tors, or take advantage of the very large
draglines which were coming on stream
as technological breakthroughs. One of
the reasons that draglines were desir-
able, was their ability to separate inter-

burden waste seams within the oil sands.
The main geotechnical considerations
for draglines were pit slope angles and
highwall stability — would 50-metre-
high oil sand highwalls be stable enough
for draglines?

After much work and deliberation,
the GRB made its recommendation to
Syncrude — draglines were chosen as
the main mining method. Four of the
world’s largest draglines were pur-
chased and continue to mine today.

This recommendation wasn’t made
lightly by any of the GRB members. As
Fred Matich, a current GRB member re-
calls, it was critical that all members
agreed with and supported the final deci-
sion. “I remember when the Board was
ready to recommend dragline mining to
Syncrude. Arthur Casagrande, one of the
first members, said ‘Remember, you
young men, make sure you're comfort-
able with this decision. You're going to be
around when the draglines are tested and
us older Board members will be retired.
You’ll have to live with this decision for
the rest of your careers.””

In the mid 1970s, as a result of the
recommendation, the first dragline —
affectionately known as Little Beaver—
was purchased specifically for a large
dragline test pit. The 40-metre-high-pit-
walls were dug at 70 degrees and the
slopes were monitored. almost immedi-
ately, the slopes began spalling due to
gas exsolution and the pit floor began

heaving due to high pore-water pres-
sures. These were to become major is-
sues in production mining.

The greatest concern then (and now)
was losing a dragline into the pit due to
slope failure either due to spalling or a
blockslide along dipping clay layers
within the oil sand highwall. And, as
Chuck Brawner, an original and current
GRB member recalls, decisions like this
were made before the time of risk analy-
sis. In fact, the Board did estimate the risk
of losing a dragline over the highwall.

“I remember Herman Knight, a
dragline specialist, saying in his broad
Texas drawl, ‘Just consider you will lose
one dragline every 10 years and put that
into your economics. If you can’t afford
it, you can’t go with draglines.” That was
as accurate as it got. And, as soon as he
said it, it seemed to each of us he was
right,” Brawner said. “Comments like
that also signalled to management the
potential of losing a dragline.”

To the credit of both the GRB and
Syncrude employees, even after 47
blockslides, over 1300 kilometres of
highwall have been mined safely and
over one billion barrels of oil have been
produced over the last 19 years.

Once the decision to move to dragli-
nes was made, Syncrude decided to re-
duce the size of the GRB to five
consultants, each with a different spe-
cialty to offer. Over the years, as some of
the members retired or passed away, oth-
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