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Ar Summary 2009 (ERCBI T 3'5"3%":
- billions of barrels : 3
Bitumen Total Mineable in situ
Resourceﬁ”‘* e 1751805 131 1,674
Reserve 176 38 138
Remaining Rese,r"ve 170 34 135
Annual Production 544 .302 246
~ Years of Production 312 113 553
~ Approximately a 20% production increase in 2 yearsfewer years to reclaim
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*';’l‘ The area occupled by the circle is approximately,d00kn3, and the area of the

- oil sands resource (in white) is approximately 080kn?. Currently land
 disturbance due to oil sands development is ab@Qitré?, with tailings

a —~.\‘nta|nment about 180Km
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Oil Sand

A lot of water Is required to
produce a barrel of
bitumen!
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Oil Sand
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Bitumen Froth

SyncMaster 2407

Fluid Fine Tailings
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The tai | i ngs
structu :
Iaj’g .

: ,,.o reduce the volume of |
the accumulated fluid fine tailings.
Dry stackable tailings g«
implementation will allow er",,\.,
reclamation of the boreal forest, -
and reduce the water requirement

from the Athabasca river.

Tailings Pond

Photo courtesy of NASA, space shuttle program
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accumulated fluid fine -
“tailings or sludge.

gl
CT7NST’teéhnoIbgé§ o
promised to increase
water re-use from 75%to ¥
over 80%, but now even
‘this improvement on the
“best available =
- technology” proposes to
~ have an end pit lake
- containing leftover fluid
_fine tailings or MFT.
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Suncor Pond 1 September 2010 (Wapisiw Lookout




Lease storage volume Ilmltatlons (land dlsturbance)

~
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Water avallablllty (collectlon and conservation of water)
Lease storage volume limitations (sterilization of resource)

=

e : . | KALIUM

et 8 it Research
: e P B N




i, ol A

The fate of water imported (CT implementation after year 20)

4.00E+08

Orecycle water
ocCT
3.00E+08 + |Omft

m beach
2.50E+08 - ,/// £, ﬁ

recycle water

3.50E+08 -

2.00E+08 -

1.50E+08 -

Water in cubic meters

1.00E+08 -

5.00E+0Q7 -

0.00E+00
1 4 7 10 13 16 19 22 25 28 31 34 37 40

Time in Years

Storage volume limitations will drive new tailings technologies ashhas water
~availability. Without the implementation of some other dry staek&blings
; technology, long term storage volumes could become unsustainable.
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B 10.0kV 5.7mm x200k SE(U) 12/13/2005

The ability to characterize nano-scale oil sands
~ components is critical to our ability to manipulate
their properties and mitigate the environmental

‘impact of oil sands tailings development.
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This much water is used for extraction  This much water must be
1.0
M Bitumen
0.8- @ Water
H Sand
0.6 [ Fines

This much water is lost

0.4-

Relative Volumes

0.2

0.0
OilSand  Water Sand MFT/TFT CT/NST Recycle

Water
Process Streams

~ Water used for extraction: Approximately 12 barrels per barrel of bitumen
~ Water Recycled: Approximately 70%
‘Water lost to tailings: Approximately 4 barrels per barrel of bitumen
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Fine Tailings
30% S«







Commercial Scale CT at Suncor

The circled area represents ' ~_ [~ R —
the commercial version of the P |
swimming pool experiment in "
the previous slide, and the
photographs show the
trafficable surface created.
| Water released from this
pond was returned to the
extraction process, reducing
storage volumes and
reducing withdrawal from the
| Athabasca river.
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CNRL is proposing to
commercialize the CT/NST proces
using carbon dioxide as the chemic
additive rather than gypsum.
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Ift dewatering, Syncrude 2010
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Rim Ditching on a lab scale
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“Rim Ditching on a big scale:
- 2009 Syncrude Test
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“ Increased Waterwrecycle
Reduc;ed volume
No fluid storage requirement

Reclamation behind the mining operation
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“Conclusions from the 20t/hour pilot study were that not only is it
possible to create a stackable total tailings, but the project was
economically viable at year 2000 oil prices.

Lessons learned during this study can be directly applicable to the
Athabasca oil sands.” 2006 CIPC, Calgary
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North & South
Alfa Laval centrlfuges

Culvert deposit .

WE¥

Polymer
preparation
skid

Water tanks

= ~ MFT Instrumented Cake conveyor MFT tanks
e - Imldihg ptmd deposit areas .

~

s Aerral V|ew of l’he 2008 Syncrude pilot demonstration of centrifuged fluid fine
: tajllngs
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Centrifuged Fluid Fine Tailings Pilot at Syncrude: Dry Cake
Another dry stackable tailings technology
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October issue of Alberta Oil Magazine

: A new standard |n ﬂUId flne talllngs dewatering:
- Syncrude Centrifuge Pilot cell #3
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Bitumen in Tailings




W Bitumen
@ Water
B Sand
O Fines

Historical Tailings Management The CT/NST Process

The Centrifuge Process

o
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Oil Sand Water MFT Recycle Sand Dry Recycle Sand Dry Recycle
Water Stackable Water Stackable Water

Tailings: Tailings:
CT Process Centrifuge
Process




SUMMARY

- ; . - %d
The, |mplementat|on of the ERCB Tailings Dlrectlve will be elxtedy challenging.
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