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Fort Hills Athabasca — Mining Barrels per day

Rortherm Operator Project Initial Potential

Horizon Lights
Albian/shell Muskeg/Jackpine 155,000 560,000
Joslyn Cree Muskeg River
Albian Suncor Base Plant 280,000 550,000
m N
Syncrude L] I- Syncrude Base Plant 300,000 600,000
m B CNRL Horizon (2008) 135,000 577,000
U Firebag
A n Imperial Kearl (2010) 100,000 300,000
acKay River ’
E‘_’a“’ Suncor ] Jackpine Petro-Canada | Fort Hills (2011) 100,000 190,000
Ve (Blackrock) Fort _
McMurray Total E&P Joslyn Creek Mine (2013) 50,000 200,000

Peace River

) Surmant Athabasca — In Situ Thermal
Hangingstone

ConocoPhillips Surmont 25,000 110,000
Christina Lake [ Encana Christina/Foster 42,000 400,000
Long Lake
JACOS Hangingstone (pilot) 10,000 30,000
RRbiESalas Jackfish Suncor Firebag 68,000 375,000
Total E&P Joslyn Creek 10,000 40,000
Devon Jackfish (2008) 35,000 70,000
|- Cold Lake
Husky Sunrise (2012) 50,000 200,000
- Hilda Lake I o inexen Long Lake (2007) 72,000 288,000
O Petro-Canada MacKay River (2009) 22,000 70,000
Walf Lake/Primrose Cold Lake Cold Lake — In Situ Thermal
Shell Hilda Lake (pilot) 600 20,000
Tucker Lake

CNRL Primrose 50,000 110,000
Imperial Cold Lake 150,000 170,000
@ InsSitu Projects Husky Tucker (2007) 18,000 40,000

I:l L . Peace River — In Situ Thermal
Mlmng PTOJECtS Shell Peace River 12,000 100,000
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H (Rl Ultimate | Initial Ultimate Initial . Remaining
. . Cumulative .
B Volume | Volume | Recoverable | Established Production Established
In Place |In Place Volume Reserves Reserves
Mineable thabasca 1,384 1,132 692 352 25 327

Total

25,158

16,302

3,145

1,780

38

1,743
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5,000 1 (2006 = 1.1 million b/d \
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Company Project Project Cost in Cons.-
o e . - truction |Remarks
Name Description Location Millions
Schedule
Albian Sands
Energy Ltd. A g RM of Wood Under construction.
(Royal Dutch Jackpine' Mine Buffalo Approved Feb 2004
Shell / Chevron  [Mining and Extraction $2000.02007- pp i
o (near Fort Includes 170MW power
Canada / Facility phase 1 MacKay) lant
Marathon Oil Y prant-
Corp.)
Albian Sands Scotford Upgrader
Energy Ltd. Expansion (De- .
(Royal Dutch bottleneck and Strathcona IAJnd;:(r) C:élimCt;?g'o 06
Shell / Chevron |Addition of Third  (County $5600.02006-2010 [ -PProvedAust '
. . Corporate approval Nov
Canada / Bitumen Processing (Scotford) 2006
Marathon Oil Train) for Alberta Oil ’
Corp.) Sands Project (AOSP)
Albian Sands
?;g;il [%Sch Muskeg River Mine Under construction.
Expansion (part of  RM of Wood Approved December
zzigéa(;hevron Alberta Oil Sands Buffalo $5000.02007-2010 2006. Corporate
Marathon Oil Project (AOSP)) approval Nov 2006.
Corp.)
'Alberta Heartland' Strathcona Proposed once phase 1
BA Energy Inc.  [Bitumen Upgrader Coun $2000.0 is completed, depending
ases 2 an on market condition.
Phases 2 and 3 v ket conditi
\ ., |Strathcona Under construction.
BA Energy e, Bitumen Uperader COUNY §1150.02006-2009 [12¢0Ds Canada / Larsen
0 oubro. Approve
I el E NW of ' & Toubro. A d
Bruderheim) July 2005.
Under construction.
SNC-Lavalin /
Snamprogetti Canada
Inc. EPC Froth Teatment
Canadian Natural [Project Horizon' RM of Wood Plant SNC-Lavalin.
Resources Ltd.  [Mining and Drilling Buffal $7750.02005-2008 [EPCM Bitumen
CNRL Project phase 1 uHato Extraction Facilities and
jectp
Transportation Corridor
AMEC. As of third
quarter 2007, project is
84% complete.
. . . Under construction.
Canadian Natural [Primrose East' Cyclic
Resources Ltd.  [Steam Stimulation Lakeland $ 600.02007-2008 fncludes 85.MW cogen
County plant. Application

(CNRL)

(CSS) Project

approved.

3



Cons-

/ UTS Energy
Corp)

Company PI‘O‘]e(.:t . PFOJe(.tt C(TSt. n truction |Remarks
Name Description Location Millions
Schedule
Canadian Natural [Project Horizon' .
Resources Ltd.  Mining and Drilling gﬁfglfowo‘)d $3100.02007-2013 Xndfévcé’;‘fr‘l‘c;(‘)‘(ﬁ
(CNRL) Project phases 2 and 3 PP '
Canadian Natural Kirby' Tn - Situ RM of Wood Proposed fgr 2909 -
Resources Ltd. Oilsands Proiect Buffalo $620.0 2011. Application filed
(CNRL) ) September 2007.
RM of Wood
Connacher Oil & [Algar' SAGD Project Buffalo Announced. Pending
Gas Ltd. (Pod 2) (SW of Fort $ 326.012008-2009 approvals.
McMurray)
Proposed for 2008
Jackfish' SAGD  RM of Wood - 2009. Application
Devon Canada . . filed. Planned facility
Oilsands Project Buffalo (SE | $ 600.0 . ;
Corp. Phase 2 (J2) of Conklin) construction start third
quarter 2008. Corporate
decision in 2007.
. South Crude Oil
Enbridge Terminal and Tankagel> ' 2% | § 71 02007-2008 [Under construction
Pipelines Inc. e County
Facilities
'Borealis' SAGD gqufSTOWOOd Proposed for 2012
EnCana Corp. . $1000.0 - 2014. Preliminary
Project (N of Fort aoolication filed
McMurray) PP '
Under construction.
RM of Wood AMEC / Titan Projects
EnCana SAGD Bitumen Buftalo JV(EP & CM). Three
Corporation Production (Christina $ 575.02000-2009 phases. Planned
Lake) construction phase 3
2007 - 2009.
Foster Crefek Lakeland Proposed for 2007 -
EnCana Commercial Thermal County _
. : $ 844.0 2008. Application filed
Corporation Recovery Project (Foster May 02
Phase 3 Creek) y e
Fort Hills Energy
Corp. (Petro -
. Sturgeon Upgrader  |Sturgeon Proposed for 2011 -
Canada Oil Sands (Bitumen) phase 2 / 3 County $12100.0 2015




Company

Project

Project

Cost in

Cons-

Name Description Location Millions fruction  [Remarks
Schedule
Under construction
(mine). Upgrader
proposed 2008 - 2011.
Fort Hills Energy Corporate approval
Corp. (Pet‘ro - Fort Hills' Oilsands RM of Wood decision Q.3 2008_.. ‘
Canada Oil Sands . Buffalo / FEED offsite / utilities
Project and Upgrader $15200.02007-2012 . . .
UTS Energy Phase | Sturgeon Jacobs Engineering. Site
Corp. / Teck County preparation and utilities
Cominco) FEED Washington
Group Intl. FEED ore
preparation plant silo
Hatch Energy.
Husky Energy  |Upgrader Upgrades |Lloydminster| $ 75.02008 Announced
'Sunrise Thermal RM of Wood Proposed for complejuon
- by 2012. FEED nearing
Husky Energy  [Project' SAGD Buffalo $3000.0 completion. Application
Inc. / BP Plc Oilsands Project (N of Fort ' P AP
approved. Site work
Phase 1 McMurray)
underway.
Husky Energy  [Sunrise Thermal RM of Wood $1900.0 Proposed for 2012 -
Inc. / BP Plc. Project' Phase 2 Buffalo ' 2014.
. . Heavy Oil Plant MD of . Proposed. Approved Feb
Imperial Oil . Bonnyville .
Expansion Phases 14 $ 650.0 2004. Pending corporate
Resources to 16 'Nabiye' (north of decision
y Marie Lake) )
Proposed for 2008 -
tmperial Oil 2011. Three production
P 'Kearl Lake' Oilsands trains / phases in total.
Resources / . RM of Wood L
. Mine (Kearl Lease $2300.0 Application filed for
ExxonMobil Buffalo
187) Phase 1 approval for all three
Canada .
phases totalling $8
billion. Approved.
Japan angda Oil Hangingstone RM of Wood Proposed. Two phases.
Sands Limited . Buffalo .
SAGD Commercial $450.0 Planned filing of
(JACOS) / Nexen Production Project (S of Fort application in 2008
Inc. ) McMurray) PP '
MEG Energy CONTROL gll\élefovz/ggi $ 5.32008 Under cosntruction.
Corp. BUILDING . ’ EllisDon Construction.
Conklin)
North American
Oil Sands Corp. [Kai Kos Dehseh' RM of Wood
(NAOSC) (now [Bitumen (SAGD) Buffalo (near| $ 850.0 Proposed
owned by Statoil [Project Phase 1 Conklin)
ASA)
: Sturgeon Proposed for 2010 -
Eortg(YSStInc 1]?}11?5?53 ;Jlf)dggader County (near | $3200.0 2015. Approved August
P& g Inc. Redwater) 2007.
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Company

Project

Project

Cost in

Cons-

Name Description Location Millions fruction  [Remarks
Schedule
Under construction
(site work). Approved.
North West Bitumen Upgrader  Sturgeon EPC SNC-Lavalin, PCL
Upgrading Inc.  [Phase 1 County $4200.02007-2011 Industrial Management.
Actual construction start]
mid - 2008.
Northern L ights 'Northern Lights' —
Partnership Oilsands Mine and  RM of Wood Announced. Application
(SynEnCo Energy Extraction Plant Buffalo $4400.02007-2010 [filed June / November
Inc. / SinoCanada 2006. Colt/ AMEC.
phases 1 and 2
Petroleum Corp.)
) RM of Wood
N-Solv Corp. Pilot Plant Buffalo $45.0 Proposed for 2008.
Proposed for 2008 -
OPTI Canada / Lopg Lake' SAGD RM of Wood 2010. C'osF estimates
Project Phase 2 $2790.0 are preliminary. Board
Nexen Inc. S Buftalo
(Kinosis) approval expected
second half 2008.
Nearing completion.
Flint Infrastructures
OPTI Canada Inc Long Lake' SAGD RM of Wood ?ntc(:i X ésﬁclg;gifé::it;g
"Heavy Oil Project Buffalo (near| $6100.02004-2008 ° ’
Nexen Inc. Phase | Anzac) Fluor. Approved Aug
2003. Upgrader, co-gen
facility (370MW) and
upgrader capacity.
Proposed. Application
filed Dec 2005.
RM of Wood Expected decision
Petro - Canada OilMacKay River SAGD Buffalo $1000.0 Q4 2007. Corporate
and Gas Expansion (NW of Fort ' decision early 2008.
McMurray) Planned construction
start in 2008, pending
approvals.
..IStrathcona Refinery .
petro ” Canad Ol onyersion to 2rheond | $2200.02005-2008 |96 construction.
Upgrade Bitumen Y PP )
Petro - Canada Oil'Meadow Creek' gﬁfZTOWOOd Prrlcc)ile):?srzgz.i?ppfl’lr?telgtn
and Gas / Nexen [SAGD Bitumen $ 800.0 N W 1 1O]
. (S of Ft includes 330MW co-gen
Inc. Production
McMurray) plant.
'Whitesands o
Petrobank Energy Commercial Bitumen RM of Wood $225.0 Proposed. Apphcatlon
and Resources . Buffalo to be filed in early 2008.
Project Phase 1
Under construction.
'Orion' Heavy Oil MD of Phase 1 completed.
Royal Dutch Shell|SAGD Facility Bonnyville $ 340.02005-2010 |Approved Oct 2004.
(Phases 1 and 2) (Hilda Lake) Phased development,
building to 20,000 bpd.

11



Cons-

Company Proj ec.t . ijec.t C(TSt. " ltruction |Remarks
Name Description Location Millions
Schedule
Proposed for 2009 -
2012 (phase 1). Four
Strathcona additional upgrading
Elrllzlrl Canada (Sscg‘tzf;rd Upgrader 2 County $22000.0 trains. Application filed
gy (Scotford) July 2007. Estimated
cost range $22B to
$27B.
Proposed for 2009 -

. 2012 (phase 1), phase
StatoilHydro Bitumen Upgrader Strathcona $7500.0 2 from 2011 - 2014.
Canada Ltd. County .

Applications filed
December 2007.
Suncor Ener. Steepbank Mine RM of Wood Announced. Application
gy pb $ 350.0[2007-2010 lapproved November
Inc. Extension Buffalo 2006
Suncor Energy . RM of Wood Under construction.
Inc. Upgrader Expansion Buffalo $2100.0,2006-2008 Approved Mar 2004.
Under construction.
Approved November
\ A 2006. Corporate
ilncor Energy ﬁ‘;ﬁ%m rgclilerS?[r}(; gﬁlefow%d $11600.0{ 2007-2011 lapproval January
’ Pe 2008. Project does not
include bitumen feed to
upgrader.
Vovageur South' Proposed for 2009 -
Suncor Energy oyag . RM of Wood 2011. Application filed
Oilsands Mining $4400.0
Inc. Operation Buffalo July 2007. Corporate
p approval January 2008.
Under construction.
Stage 3 approved Mar
Suncor Energy  |Firebag' Oilsands RM of Wood 2004. FEED co-gen
Inc. Project Stages 3 to 6 Buffalo $9000.0) 2006-2011 plant Washington Group
Northern / Canonbie
Contracting.
'"Voyageur Village' .
Suncor Energy 1 gministration and v OF WOl | g 5160/ 2007-2009 /nder construction.
Services g Buffalo EllisDon Construction.
Support Buildings
'Firebag' RM of Wood
Suncor Energy  |Administration Buffalo Under construction.
Services Complex and Village (N of Fort $ 177.0/2007-2009 Bird Construction.
Camp CORE McMurray)
Sulphur Emission RM of Wood
Syncrude Canada Reduction Program Buffalo $ 772.012005-2011 Underway. Application
Ltd. (Mildred approved.
(SERP)
Lake)

12




Company Project Project Cost in Cons.-
o . s truction |Remarks
Name Description Location Millions
Schedule
Proposed for 2012 -
] 2017. Pre-engineering
Syncrude Canada Phase 4.' Upgrader — RM of Wood study underway
y Expansion Phase 2/ Buffalo (Fort| $2300.0 .
Ltd. Aurora Mine Train 3 McMurray) (AMEC). Expansion
u urray SNC-Lavalin, Fluor
Daniel. Train 3 AMEC.
Proposed. $US. Planned
Bitumen Upgrader  Strathcona completion by 2014.
Total Canada Ltd. Phase 1 County $6000.0 Application filed
December 2007.
Proposed for 2009
'Joslyn Creek' SAGD - 2012. Application
Project Phase 3 RM of Wood for phase 3A filed.
Total Canada Ltd. : $2900.0 Application for mine
and North Mine Buftalo
filed early 2006.
Development
Corporate approval
expected 2009.
. "Terre de Grace'
[Value Creation SAGD Oilsands RM of Wood $3500.0 Proposed
Inc. . Buftalo
Project
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g SRRk ARG foR AR c BN RRT R A S
B F) 0 1 & Z ¥ Athabascar % ciiMcMurray & ©
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'I'nmgﬂbh”eafﬂhaadsamdskeﬂn”dgﬁ'

In situ Area

neable Area —

Steam [
Injection |/ Recovery

s> 200

metres | l

Production Reserves 2005 Production,

Technology bblils/day

Minin 19% 625,400
In Situ gl AERgERE

LEEE oo d A NFE R

BIT 4o &~ & 6% )i m}i;l* Lrpzw'/ﬁi?«*ﬂ“‘ 7 920%F f@s’**i%“m
#%;w%ﬁ,ﬂ@wuf@?SAGDCBSxmmm~—Miéo(%#%%BEUB)

3.0 BHiAEGHEHER A

3.0.1 & & #

) e R SN R T A 5 HIERPHERTE (Surface Mining 2 Open Pit) o5l
HIFERIBLE (In-situ Operatlon) @ fE(RIT) - pmt K+ 25 Syncrude ~ Suncor
% Shell Canada R & fedy i:f g & A IR ek é’v’f | % b A BEHEZEEFL A T
b d PetroCanada # iz i ¢ * «-Fort Hills # % ¢ ¥ 3| & iw:E 4 EUB (Energy and
Utilities Board) 2 ¥ /8 - 4pZ P e g5 Hv i 22 4o » BRI 2 B 3# 77
DR AL P AR R E R 4 o

BEERAFERE ) NTINRIT R B AR S D k)
Fo-K 874 8 o Iy 93 4 Suncor Energy 2 Syncrude Canada=iBf 43+ 3 {ijﬁ%
BT AR A AR R 0 RS L U g ED MR A o @ ¥ - B Albian Sands Energy
RT3 g s 2 AR £ 18 > £ 3314302 2 2 b f:7Edmonton#* #f ¢h
Scotfordsc H e ® o £20064# - L FFpanid 4 2 95 X605 o bt
ExLEEE R RATRESD]L, TAVGRE B HREFREY » 3200 &7 u*
7 e & B R P B- ) o

BORRIFRAETHS ?’%ﬁéu%%wﬁﬁﬁﬁié,@ﬁ@wﬁﬂ@
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FEER B (In-situ Operation) » v £ p mff it * Gid )2 &2 5 34 R 462
FATEX T A G

1. 7% SR PG ER BB A s ¥ (CSS, Cyclic Steam Stimulation)( 1] 8);

2. 7% 5@l By & ) BE ) 2 7 ¥ (SAGD, Steam Assisted Gravity Drainage)(#]9);

3. IR R I AL (THAL Toe-to-Heel Air Injection)( ] 10);

4 AR S 42 % (CHOPS, Cold Heavy Oil Production with sands);

EUB & ¥ #jcihig § Tl & ‘WW&%%%%@@%@gﬁag
Je3 s ARt R e R R kP E o B MR R > BT F 5 5%: &
Cold Lake:if T #4 & 127 i ¥25% ; #Peace RiversnSAGD™ £40%; &
AthabascasiiSAGD £)50% o 3 £ B P ¥ 3 E 82% e & o “T e F 4%
32327 Ay P A £ £ (National Energy Board, 2006)

RBIGER BB A A (CSS, Cyclic Steam Stlmulat1on)(}%]8) < IR R
B o ‘/{g; A mizi* MF3IN KA A > m A 24 FIRERE 2
H%%&%ﬁﬁﬁo%ﬁ&iﬂﬁﬁwﬂ&%%ﬁﬁﬁ%@T%°ﬂ€
d kT HfALg 23 343~ o ACold Lakes & /1&; B %

BptiEAEY o AP REFILIEF (LB EZEF VT U AR R
I MEMAER ) 28 TR A RA (RAVUR ZFF 384 2 ‘
Wi RERAREMNH EdM) 28 FRF A A (BEndfE2 £
AN k) o £4F ¢ i~ (huff)-EE $i(soak)-2 & (puff) = BFFE 3 & F (79 4
CSSe 2> @ * TfEAFI ZRAT UL EA 2 FH > LH
%ﬁk%ﬁﬁ%**ﬁ&%%@%ﬂ°%Pi#ﬁ%ﬁ&%&\%®?ﬁﬁ
EERRERS B EF RRFEECSS)AE RN L AEE BRE -

2. 7SRl B e ) e ) A 7 15 (SAGD, Steam Assisted Gravity Drainage)( B8]9):

Hd 7 Liod g mdm p i PE ko R ZRY o LR B
E“Ir‘ﬁlﬂ;&’ﬁiiﬁ—iimfm‘ﬁpﬁ"—‘—"’Ki’;ﬁfﬁii/\ c EF T AL
b gk o B F %w#gmﬁv,wiJEv R BTl g
0%751%%%5 FOL Al A E LA SR -

N
N
hY

—LZL 21
,_fb;}ilh
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et r'ﬁﬂwﬂ”ﬁﬁ'rn cinain

RI8 7 # tArk ol nded A% (Cyclic Steam Stimulation, CSS), & #24% p http://www.
aapg.org/explorer/divisions/2004/11emd.cfm

-horizontal drilling
4 -Moderate pressure steam (500 psi)

-50% - 70% oil in place recovery

Courtesy EnCana

Oil Producer —, - «— Steam Injector

Steam Chamber

/

Oil Sand Formation o ., .
Ve

Steam Flow

Qil Flow




KL Imperial Oil ¥ =~ 7 #.Cold Lake erj¢ v i§f £ 3 * CSSer=> ;24 & » p
EH o ASAGD T2 304 £ hE > B g 2 kA 1L
2. K EE S e RRE, TG IR (T # 4
FETEF R4 3G ANA B2 Rk K o
FR; DHmRHITF KR, 6.F X ARF R o iTE KA
STH R > P S R O HER BT HFZIEFTL 5T
fle# 3 pav 5k > SAGD AP o #7% {gﬁbﬂ AA NG P UEERE T RE R
(Original Oil-in-Place) 2. #% 4= 5§ (Recovering Factor) & 3 H 0 7 iE50%3 70% > 7
P ARTR G RE EFE o
3. B2 | I A (THAL Toe-to-Heel Air Injection)(B]10): & Bath~ 4 &Dr.
Malcolm Greaves 2 Petroleum Recovery Institue (3R % %_Alberta Research Council)
987 7 4 B Dr. Alex Turta*> 1993 & #74 P e o & 7 37 7 4o e H 4o T 5 p

AT BRET 3 N F 4o T ik iE 503 2 o PetroBank Energy4e 14 iT % 3
P LA TR - > - EkTH L T oo p gLy H kT
FERARTRBEADRNFFAAEY > V- v PR AREERS D

REEEEE RPN S fefj*ul%\‘ e fk o kL F 5 - B %eEd (Heel) 2 %rdg (Toe) — -k
T A g S Y “%T@ﬂﬁﬁ’%ﬂ““%u“"ékﬂ*mﬂﬁ’
FTHRIARTEAEY c FFIFRI DG RET B2 A TER

BiEgd s ERarkE TR 4 A RIEGD 2 F MR o BT %
2 2% »r,fg—s ER s F oS »]7; ¥ :£70-80% o

. Toe-to-Heel Air Injection (THAI) Process e

Coke zone Oil mobilization

otk

Injection Well Producer Well

N FEE = 2 3= ST AN

Cold Heavy Oil

!ﬂ =2 \'1\ e 5. | —‘-’ e k o —)ﬁ.‘l ]

‘Toe’ Heavy residual/coke ‘Heel’

e Petrobank Pilot Test in Athabasca
?]10 THAIT% * - éi‘j—‘l y — T 7J\'.I_‘H , — r Eljfigf:é H fg\%r’ﬁ—'g£ %PF: o
17



4 AR Sl PP 4 &5 (CHOPS, Cold Heavy Oil Production with sands): 3 —

T o d MR F R FIF A EZRY R AR LRI PN NFT LE
ﬁf%iéﬁlﬁikﬁ%oﬁﬁmﬂ' A AP R ey - At F BT 4
a?\,g_ﬁ‘_ﬁf?/}é}ﬁ_oiﬂ‘ j\]@;__l;é/?}é]gfé‘?\'il‘éﬁ\‘:ljé“ﬂﬁ&r’g/%é}m

BIFIHRT o RIFRAGERT Y - L (£3) o KA FF I RF
BoH R K65-TS% R IEE A o A JIERT > A AFHEF F1.05F 2
BRARE oAk ARBEIBADHFELRRF TIRM A AR ORT R
0.7+ 2% F e A RF o § W k e BT R g Y
BAei B 0 A F H O F o AR R R AR G R T RT R R BT 8 SR
7@ (Synthetic crude oil, SCO) > qf Bz mz 2y iez A - AR
WAEE T Ry o 7 EEFEH T A S 5 £ - BAELDPR

M
Sy
gl
—h
n}

%3 AR —\:a%,ﬂf?f?p'fé—,,’,}_;‘ p,m*r,jggmq\d\ug; }@‘}%’#m—
2o ERREWTER § 9 270~ 4 B Koy o (Beep
National Energy Board3¥ 4 : Opportunities and Challenges to 2015, 2007 #
6" d1uk; %% http://www.neb-one.gc.ca/clf-nsi/mrgynfmtn/nrgyrprt/lsnd/
Isnd-eng.html, )

BRBUTAZREEARBLERANEE

C$(2008) per barrel at the Plant Gate Crude Type Operating Cost Supply Cost
Cold Production - Wabasca, Sedl Bitumen 12 to 18 28 to 36
&OLO'Q?;?V_Y(%:;[Z?(:C“O“ with Sand Bilumen 16 to 20 32 to 38
Cyclic Steam Stimulation (CSS) Bitumen 20to 28 40 to 48
Steam Assisted Gravity Drainage (SAGD) Bitumen 20to 28 36 to 44
Mining/Exiraction Bitumen 18 to 24 36 to 40
Integrated Mining/Upgrading Synthetic 36 to 44 72t0 80

3.0.2 EMEEW B AR T
% **‘%@W'ﬂ‘ 7 ff’«fﬁﬁ R s A
PR )R & F R F A EI%*M:&M: PR R o B F B
#rz ﬁ‘qﬁ\ G -’@F h gt 2 f R A (Diluant)i? & 218 5 B TR &9
(Blended Bitumen); £ £ Dibit (Diluant/Bitumen); 2. & = J i (SCO), g 7 #< ' 2

A &5 3. B 4% e s (Diluted Bitumen), £ £ Synbit (SCO/Bitumen)(®11) -
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Heavy Oil Economics .
(USS Per Barrel)

Light Ol Price = $63.00 ———>
Heavy Oil Differential (discount)

m Variable due to capacity, supply, seasonality

US $27.00

Diluent Cost (30% diluent, 70% heavy oil)

Heavy Blend Price = $36.00 ’ 8 30% x $63.00 for diluent (at light oil price)

Natural Gas Cost (fuel/heat/steam)

US $18.90 Other Operating Costs
Heavy Oil/Bitumen Price = $17.10 —>
ldg ggg (.upitul. (os!s
Financing (inferest)
Us $13.10 Royalties/Taxes
January 2006 Return

Natural gas costs and diluent costs are significant factors in heavy oil economics
SOURCE: Canadian Association of Petroleum Producers

RBl1l £ i d &2 H 4, 112006 - 7 R+ 63% ~ 5 AE(FTRZEp
CAPP-Canadian Ass001at10n of Petroleum Producers, http://www.capp.ca/) °

3.0.3 BRREXRRBRA

PARBRZAOEHRELEIAGORT - AT T 2 AEL ARG 0
hdk B kG o B & GAMRECEC ] B 2 100,000bpd o B 4e AR TRV B
AR RF DR RE BMDEF ot B e BARE RSP T Ol

&= S
L

gL

B0 8 GARGRETEC L B 5 20,000~30,000 bpd » — R E T 4L 60
F i} VAPEXZ OPTIHIAZ o sc F oo By L4 W ehfi F o L1 8% 2 &
A B FHAADERS LR X ”Lsp i) e E W E F Ry 2
»1’555‘\‘%1%3&#'1%%*1% PR AFREID G AP DAL -

fg_fi;‘g;?%alf;'i—éj f@_ oy ME ML H T 2 ARF TR L ?;‘Mi%]ﬂ: B 2% (OPEC)
F

1:,\: ﬁ ];] ’ —&\;"FF“ 4 I_‘:"_’IE %J-rj\n;}»}mql\f’i o ﬂ’lﬂ:‘)}é’: /é‘ {'E:'?r_l' I%\f/g‘_i[tll{flt#_l—%
RF s AN B R 2 AL AR o K- F OB RER T LR R
2 PRFE o



TOEEAEDERE ARG - LN FER BREREN JH£ T
A2 SRRFWEEOE L 0 ZFFRSE O T E N pA}i%.—Léﬂ
THAEREKp MR o K T OE R AL TRAUE S E SRR T
WEXARFEAL oA - S ER S TOE B BER G EEE B

T s FEAr D~ I ARIFRIRIE > FE
EN

P
VAFHRD AL OEE2 46 %% B et BFRE - FE 5 Tiog
f%i IR ORE RV B 2 F 5
Bl £ A BF P b BE S L
bR R Kb

lﬂ

F'*

™

hi

-F
e

(\s

N

=

[

\

4

|
~=d
=
SR 8
d
-{;}3\* La
(\s

3.9.4 4% E B FE
THRRT RIS R AT - RAT %éﬂ}]lﬁﬁtj , i6 18
*E? | & end (i L AE P it fogl R ?'J%:“ﬁ TRFRHRFF TP

| & 1

ETTRS

F]E

PP AR o RE] o de £ A BERF 1997 £ 9 0 B4R va,‘%fréﬁ@ﬁ%ﬁ? &4
B @R AT RN £ K A#HD RADAE B R 2 RET R
P F A AT IR A LA g as fEko s f{u&& P2 A NE)
sk Awded o R L FaEf &d RAA B D 1%-5% Brr i &b T
1 1% o @ TS A v jcis o B &t HRd EFIAE S 25% I 50% ¢
7y & L Blee L 91 (Net Revenue) 7 25% o gt b ey 2 AP H F
BERTAEAE SUE-S RIS 0 o S e R S ob & B S rE R el =9

F
W

Albertar it 1996-# & $L 3 B b #) B 45 > 1] & b 1 LR F 09 0y

o @ A EE S RN R B DRTEFTF AT LT 0 Rl %

WojT 2 18 e R 25% 0 2 F ﬂ*ﬂ&i)ﬁﬂ:ﬁ%ﬁ o WL de il tend A F‘ X E T
FLRR b 3 R iAo

fo fifd Albertad Fefirdks- B = BE Rl b F 4 8, SHE

BE Y T REOT FRINEL, IR SRR 2 Fi;%,es i T w T its

hfiid 2003 4 5 33% o B AL E FimAc e R h - AR e R kK, Y
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AR PN L EhBR 2 A KPR RUZ 2 4;‘: R A (T e Ho
FHERRPE A RPF FIR o T2 RIE 22009 B &p 7o ATEf £ 2R
F o G R H 4 2008 T~ -
TEBEE & e A Gl 8 A i A ] W5 i

B AL BENEEHRRE D T Hl%

Friz Al 1% 4, i Bt 553 1202, #p B H-3k e T 9%
TEBEE A ] i 22

BT £l B RIS R E & 2 » (Net Revenue)s25% s ﬁ N e
> % 0 AR P F] EEpd~ ™ T _o

i

FriE A &t R FE & 2~ (Net Revenue) i 25% B 45, BE b
# 5575k T 1207 pF, % B8 5 40% ©
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m oSN G R

4.1 #35Sunshinejy &2\ 8] & AL N S LR
N EA PSP RBERERE T AST A XTI BrRI12):

1. B34 % (Established Production), 4-Syncrude = # -

2. 914 % (Initial/Pilot Production), 4-Blackrock 2> # o

3. B EIEZE] (Operational Program Outlined), 4rDeer Creek 2t & o

4. Bk E R/ A RS (Delineated Resource Report/Initial Reserve
Report), 4-Paramount = o

5. GEE TR E A (Delineation Program), 4-Sunshine, Laricina % = & o

(%/bbls)

$1.00 to

$3.80

BLACKROCK

$0.75 to i= Diiﬁrfffilf

$1.00 N .
$0.25 to

$0.75
$0.10 to

$0.25

% SiShs.

$0.05 to

$0.10

Delineated
Initial Resource Delineation Resource Report/ Operational Initial / Pilot Established
Report Program Initial Reserve Program Outlined Production Production
Report
Bll2 22 R #FERE  HagRiEsf 2al) SR A% B (%% Genuity, 2008% 17 )
RPN TR BEHBRE DB FIE O A B A o AT
AR E R R P BAR R 0wl LRTFAREORT 0 A R B D
PR R RRA  RRTR -
ME PR ETR o B AR BRE DR R FRE DS RS H A T

AR E AR P o AR Rl 0 2l BT AR EART > @ e e
P H R o PR ER S 0 RILF R -

N
[\



A DR P e £ § 23 Sunshine #) o 7 0 3%

T &P > 3200837 5p ok, & B~{F328.5F H(section)d B F B F — T i

s\
)

P n2007T#20 fE

\

&

@ﬁ%éll%_&’v_ﬂl °EB"%§.‘}£"’—LH§E&£ %ﬂ’q’f—kr%’\[lo _ﬁ%&}@&é&%?/}ﬁigz;\

PAET & 1604 (H ¢ 4851t £d ¥ = > D&MAER 2 P47 &) «

%4 Sunshine = 7 j£2007# 2% 2 2008# 3% 5p F X P~{F328. bF Huehid &) 1 4,

B3R 94 TR 8 S R

pPEP(R/? /&) 2 EER 33 By or (Aei)

7/2/07 1,024 4 200,930
30/5/07 512 2 1,232,866
13/6/07 4,096 16 6,596,836
11/7/07 2,304 9 5,209,939
22/8/07 4,608 18 7,531,753
5/9/07 7,680 30 3,659,378
19/9/07 7,552 29.5 4,241,917
10/07 8,704 34 5,808,722
14/11/07 6,912 27 4,644,264
9/1/08 5,632 22 1,300,000
23/1/08 25,344 99 6,400,000
05/03/08 9,984 39 1,324,030
74,368 329.5 48,150,635

5/07(: &) -1 -349,107
328.5 47,801,428
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Fort
McMurray

n=]
Athabasca (N Sleski) (E Long Lake)
Deposit

R S Saleski
- Xa ( 3 )
£ 7,
F”?qace [
iver
Deposit ‘ (Pelican
Lake)

Edmonton-

(Crow)

L

Cold (Portage)
Lake

Deposit 77 5

Sunshine Ltd.
328.5 Sections

0 12 24 36Mile
[ m—

Bl113 Sunshine= # &2008& 3" 5p 1k © P~{#3285@ B 7)) b, 7 ¢ 384 2 H %
B, BIML Lo FLRd R, XK IEPNLSREEIDE T -

Sunshinej® #) 2> # 3 B 2 ¥ & 2 N % 2 % (B]13) : West/South Ells( v &
& Fy#), Thickwood (v & k& #)#), Saleski(v % % 7 & /mifit#), East Long
Lake(v % % #) 4 ), Pelican Lake(v % % #) £ /st £ ), Portage (v F & #) ¥/
e #), Crow (v ¥ & #)#), Harper (ft#), Liege (Bifiz#) - H ¢ West/
South Ells# Thickwood# % #-71] 5 % — # 1 422 33| > Sunshinei #) & & -4 &
FEZ P RIHHFE6T 2@ (2 A gER50r ) X HNFIEF2F6E F 4
BLhgbnd B it TR R, P ERELERRL G 2G4, Ly TR E
h (BT AR E o FR, B A LT ZRFTHY LT
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[

T OEga f g%+ %@tk (B14) > Sunshine

W) P TR T B Y P West/South Ells2 Thickwood % #, # % Fl

F_*

4o 4

Total, Chevron/Shell/Marathon (52 %2015 p 10,0004 )% + & &, K &k #&
L AHERGH T oE A& o

R&% R20
rosmont

Carbonate (Synenco 60%)
& _Northern Lights
T V‘.46b recov

Athabasca
Deposit

F 210S
4 22b
m -(PLea:if:)n_‘;'l i 2.9bR
' (Crow)

'_ h $2.2b
] Statoil
Edmonton (Portage)

Sunshine Ltd.
328.5 Sections "»

0 12 24 36Mile
[—

Bl14 Sunshine # #) = & s #) B B ¥, & PR FH F Y dllest Ells®
#., # % [F]l 7 Total, Chevron/Shell/Marathon ¥ 2> &, £ 3 ¥ E v %  #-x |

AELERE R E B L

WPATE kb B3 # 2 RGN, T OUE IS F R Rl B ST
e M2 (FIG) e 2858 F 284 5 ARHE FH2H e
Perc# Y g B R Y RUSREE S SRR Ax a2 d
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TRF 5 % - AL HISE  IDERI 288 > ek AEd B BiL A RW
BV i B0t G E #2 B o ek d AL A Bl
i PR AT BREAR (TR i BRI 0T 0 Ao ROR] >~ 4082 S RIRERE RO
o —HAa T o R P i EFFEE AT T o L 1K
Fr¥td 23 R 2 Aafel B Edofu- B3 o L RF R A T 1R
G o FORen P A E R R L AR B o I B RE 2 2L FTHY AT

=k % 34 : http://www.energy.gov.ab.ca/OurBusiness/oilsands.asp

~
S
—

e ek
10 R5
(Synenco SQ%)

| NS 6

| s
L i
ort q l
HiI'IS' 5
ota = Hus 5
ky ]
Syncrude REISE
- | Petro- y FT
| [Canada .. @:
Canada * | . /1¢¥
f ,' | \; ,;‘fﬁ'
FcitSs - = ‘0 o | e)‘
Athabasca
Deposit 5 ;
o) ;‘ ....... 1‘7 :
: .
N ALl Gk Lk
& ", i ;r
R S '("
- - oomma— et Surmont #,
Wl cher “
Peace | . : | & ik
DRlve’t ‘ -l i A
=] 0 = ¢
Edmonton- Cold A
Lake : :
Deposit Sian|
T 7
B - : )
e s
ICalgary f 5 JL % L
i -
— 220 328.5 Sections

0 12 24 36Mile
[—

1= . I = 2 . 4 Jr P 1
BI15  4c £~ & ik % & Arthabascar %, & § i #) i 202 0 B0 3R
TR T P R N e R e (F

=
—
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Sunshine i #) 2 & 3378 & A+ eh2 P, 4 eh 2 @ 4 Laricina, OSUM,
MEG® -5, #1998 2 B 2 [P K2 37 ?1‘*’ ¥ e lﬁﬁ‘«iﬁ“‘ o E e
- BB P A4 (F4) o EHEf & 4 IPE, Sunshinesh RATHTE £ ¢ b 2
SRR W R %5>raéfﬁ%ww*%i?ag%ﬁ&éﬁﬁ'Pﬁﬁ
A G MEF&LT B, R R LR TR K d e 2
P TIES TR el e 4 me, RS A2 S, R RLHA R, RIA IR

Far it A S BR MR E s Ft o 4220062 2007 K, 22008 F
MG W EMREDIEEECPBEETE VN RART XA TREED )

T, friEd S E P B RAC R F R AW A K ehd & o 2 3 Shell,
Husky, Laricina, Osum, Sunshine % o gf& £ e B i v FL B2 T, 113
3 LM (BIL6) > BERF L4 AT FEM TR AN A A, 2Shell2
Laricina 2> @ @ = 7 f93f 4 sofpde 1 B 8 ¢ HEL I AARTI AP EI RS
Aod W REHEL ARF S AL FORER B RO T RK E b iR
Feniz ¥ o 1345 Sunshinest itz FTHL, B F A L2 w EF/H < 5 Fivt v

# 6, 429¢ &% 3+Sunshine ) & %) w13 4 7§ o

14 15

NP LER  ERE  BRE TR (2

=

e
-\

. . 1
- h 5 1
= |z s | # e o |
2ol RIEIE D | d 2 i3 »
A A oA | B #y B id .\ [l *e
7 P 5 ;IX o ” }'g‘ . + e +
A S A N R I 4 =
> BN B ) N
E g R
24 v — ;ﬁa
Sunshine v v 4 328.5| 165" | Excellent °
150-
Athabasca v 938 Excellent °
200?
Grizzly v v 4 800" 147 Low
Laricina v v | v | vV 258 102 Excellent °
OSUM v v iv|]v 76.8 70 Good
MEG v ViIiv I v |V |V 80 40 Excellent °
Andora v v | v 23 10* Good
VCI 290 28 Fair
Drakkar 46 12 Low
Sentinel 9 <10 Low
Blacksteel 28 125 Low
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25 P A4RFRIRELWH 2P, L ¥ G 2 47, Sunshine 2 7 4F
T .

5 42 o a3 AL RR
PR o hswms o
— MR S A BETEA R | (¢ W | 4% =
2}‘?“ #;;’F?A (Q%)I;)\#B i 2l 2 ’ o oL .
Loy (FERE) |, () | R EE | &%
R $ep ) L
2.3 4)
Sunshine o
Athabasca v v
Laricina v v v
CNOOC
MEG v v
(16.6%)
Age Northeast Alberta
|____Wabasca Athabasca

La Biche Fm

Grand Rapids—
\
Sand o

Albian T

Grosmont
Carbonate ™

g

.1

3

:
\

Other

Pre-Cretaceous

@16 el f?l/i*l’ é’l F%'rg’;? 5 Hp J‘},Athabascaﬁ\fﬂ Ej/“’MCMurrayi*'v é’l 738 lﬁff"/ 7‘% _‘_, % %
PI4% & 3 & 1 hGrand Rapids & % £ #) 11 % 4o 4 0358 £ 4L ehe 4 &
Grosmont A% fik 2 & &
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Sunshine # %) f13 & 4c

%6 1345 Sunshinesk 2. Tk, H b ) F A 212

7
~

WER B e R

TRr BRI

AR R RS

j B3 ? A T%{ B O/R L
TE LR p g Recoverable (R) Oringinal (O)
= 3\ (—F]" g‘) o
252 8 2 fi2 %8
Sunshine PHEH /% TEf | ~/H
(FE %33 8)| 2008? S $1,344 0.40
(F 5 L) 1,920 $0.70 4,800 $0.28
Sunshine
(FEd Frrp) 2008? S $1,575 2,250 $0.70 | 0.30 | 7,500 $0.21
(P z AL F)
Sunshine
(zRApa 2 2008? S $2,000 4,000 $0.50 | 0.25 | 16,000 | $0.125
v & % F))
10% Fort Hills M/U $750 470 $1.60 na na
Western Oil 2007.10 | M/U/S $6,717 1,468 $4.58 na na
16% WHITESANDS | 2007.06 | THAI $120 103 $1.16 | 0.25 416 $0.29
Paramount's Surmont | 2007.06 S $302 409 $0.74 | 0.38 1,066 $0.28
50% Lease 14 UTS | 2007.04 | M/U $200 na na 111 $1.80
North American 2007.04 S/U $2,200 2,880 $0.76 na na
90% Kirby 2007.03 S $183 220 $0.83 na na
Newmont's 2006.08 S $310 305 $1.02 na na
15% Fort Hills 2005.09 | M/U $475 420 $1.13 | 0.59 705 $0.67
Deer Creek 2005.08 | M/S $1,571 1,792 $0.88 na na
40% Synenco's 2005.05 | M/U $105 na na 597 $0.18
16.69% MEG 2005.04 S $150 334 $0.45 na na
60% Fort Hills 2005.03 | M/U $300 1,680 $0.18 | 0.61 | 2,820 $0.11

3. BV AELIEP S SAGD; M: Mining; U: 7 Upgrading;
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4. 2 ##35TD Securities 2 8] ($2 & 4R 4T) :
L ¢ 4v £ =~ TD Securities = & 4% 7 41 {7 #) 5,57 Mr. Bill Roberts » < 3 & =
5aﬁmm'@m FAHNBADAERRTRE, THEFLE G R ORTIE
P AP "fp“&;ul T F >N 4 327 2 0pik > A TREFR
£

:lr:t
=

Mr. Roberts &G E ¥ 7HmP e £ X T OE g P E25m 0 AP
PR P REZ BP0 FA AP R eNET > 2 F
ik

ARG L MEPFEBFREPEAT 0 REF AR ETEPES SR
FORAARMEAE S Y B - AR BHESRTE RGP R YRR B
FARE2 A ARG RTIAL B E

ﬁﬁ\ﬁ%@%mmﬁﬁ\%Qfﬁg»z%ﬁ%ﬁ@%%<ﬂﬁﬁi%
P A 2. 20 - TR R L
o FIERT BT R L ?%@%Mkﬁﬁiiﬁ’i
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4.3 F£35Max-Wells #4328 (Ew s ®)

Max-Wells #}3% 2 8] (Fh 2 ) #Sunshine 2 8 & A & VE W3k, A%
A eUH Bk

1. Max-Wells #3273 & éﬁ:bt,’{#tF—SELEX-Asp( Bl17), ¥ 1#2 "f
asphaltenes {s 7 § &k /& *% X IR TTRBEGE -

2. # “,’TT &+ ¢ crasphaltenes, 3 ¥ & (%4 i mSAGD #k (F97 % chg f -

3. * i grv%mvx’}‘rfg\’ FERSEFL

Bl 17 Max-Wells L4 = @ & & B jiF-SELEX-Asp, # & # § et H g >

/}E\‘ el —jIL
Asphalt
Carbon products
SELEX-Asp 1"
Power Plant
A AL e Asphaltenes | i i
e P
Heavy oil/
Clean oil bitumen
: SAGD
Refinery S
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