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2002 2003
1. 2,618 1. 2,618
2. 1,125 2. 1, 800
3. UAE 978 3. 1,125
4. 965 4. UAE 978
5. 897 5. 965
6. 777 6. 897
7. 486 ‘ 7. 778
8. 295 8. 600
\ 0. 295
21. 49 \
10, 320 12, 131
12 Oil & Gas Journal 2002 12 23
49 1,800
R/P 44 50

Oill & Gas Journal, 12 3 :
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() API 10 20 (
— — - 0.934 1.000 g/cmd)
26:122 4,333 29 12, e
25,504 4,331 1 ® APl 10 (
618 2 28 1.000 )
13 20,291 2,828
20,291 2,828 LD, Beier
2,641 424 15 5] @ ( )
2’542 286 2;8 g AP1 10 ( 1.000 )
35,938 5,474 20,641 2,838 10,000ck
Conventional Oil API 20 0.934 g/cm?3
Unconventional
°
o
°

IEA Oil is considered conventional if it is produced from underground reservoirs by

means of wells.

World Energy Council, 2004 Survey of Energy Resources
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IRPAN
650 EUB)
i 0.3 m? make-up water
22 mi -
o 1 barrel SCO
— 0.16 m?
© plant
overburden 1 m? water \
recycle am
50m ‘ . e )
overburden tallings EUB
272 ¢ 1

1967 Great Canada Oil Sand  Suncor
1978 Syncrude Suncor Syncrude Shell/Albian

EUB (The Alberta Energy and Utilities Board ) 5:
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Imperial Oil 1985 CSS (Cyclic Steam Stimulation )
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JADAN
|
A\ BREAH
*E'.: ! ':'. 1 - -
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iy e 5

A4 N FEEH
SAGD Steam Assisted Gravity Drainage) 750 1,000 2

1 1,000 1,500B/D 70
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(Cold Lake WTI
Blend)
API 8.3 22.6 34.8 39.6 38.4 32.7 27.5 30.6
4.8 3.4 0.1 0.18 1.16 1.80 2.92 2.00
LPG  Vol% 0.0 0.3 2.8 2.1 1.7 1.7 2.8 2.4
15 23.9 17.7 27.5 23.2 17.9 15.4 24.8
1.7 12.0 12.0 21.0 10.7 9.6 7.0 9.8
13.9 7.3 33.8 13.6 22.5 24.1 22.2 20.5
VGO 31.9 17.6 33.4 235 G e . 25.7
50.8 38.9 0.0 10.3 16.7
o
30
® WTI
®
WTI
Syncrude 2005 WTI 0.87US
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Syncrude
US$/ BBL
2002 2003 2004 2005
83.8 /1.3 87.2 /8.1
/ 23.0 21.2 23.8 214
US$/BBL)
1.61 1.98 1.62 1.81
4.27 5.25 5.56 /.36
0.76 1.42 1.72 3.17
6.64 8.66 8.90 12.34
2.06 2.73 251 3.24
0.76 1.33 0.55 2.09
0.76 1.75 1.54 2.68
3.58 5.80 4.59 8.01
0.64 0.58 0.81 1.59
1086 15041 1401] 2174
FOB) 25.80 30.56 40.23 5/7.84
14.94 15.52 25.32 36.10
WTI  Cushing 26.15 30.99 41.47 56.70

IRPAN

Syncrude Annual Report

10
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B/D
4,500 2020

4,000 —-0-2005 7
—4—2004 7

3,500 |

3,000 [

2,500

2,000

1,500

1,000 r

500 r

2001 2005 2010 2015 2020

CAPP 2005 250.9
B/D 2015 461.7 B/D 2020 487.8 B/D

CAPP Canadian Association of Petroleum Producers) 11 :
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12,000 2003 2004 2005
3. 1,549 [1. 1,616 [1. 1, 643 O OPEC
B/D 2. 1,569 |2. 1,598 |2. 1, 550 O OPEC
1. 1,726 |3. 1,495 |3. 1, 438
10000 4. 1,183 |a4. 1,297 |a. 1,231 || [
’ 5. 832 |5. 1,078 |5. 1, 060 =
6. 481 |6. 655 |6. 520 O
9, 665 10, 088 10, 056 0
5,681 5,419 5,121
8,000 15, 304 15, 475 15, 204
1. 43 1. 43 -
API 30.61 30. 18 -
6,000 |
4000
2,000 i i i !
O - T T T T T T - T T T
1973 1975 1980 1985 1990 1995 2000 2005
2004 3
2005 164 B/D 16.3

DOE/EIA 12:
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Selected Crude Oil Trunkline Systems
] g P
BN
oty
i For Canadian Crude |
= w wFar Oifes Irpars
mles Friorm & Domestic Origin
[
o Enbridge 210 B/D)
Kinder Morgan Terasen Pipelines, Inc. Trans-Mountain 28 B/D)
Express 22.5 B/D) 3 Enbridge EXxpress
®CAPP 1990 55 B/D
2010 74 BI/ID

( Canadian Oil Sands, A New Force in the World Oil Market, Joint Economic Committee , June 2006 13:
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Rocky Mountain

seatile
New England

! HE;E,. + Boston
e JF.! s
ra 1B 2225
: ?wr*l. 5 ), Mew York Ci
D2 8 IBE :
VA f‘ Central Atlantic

CNC

Lower Atlantic

Gulf Coast

ki
{) HI

PADD Petroleum Administration for Defense District

14
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PADD IV PADD Il -
Seatile | L. 284 | 100. 0% = .
2. 0 0. 0% 2 Lo 8. 8% New England
= 3 o 3 78 5. 200 ———
4. 40 2. 7%
284 @ 100. 0% 15 38 2 69
2;; 6. 28 1. 9%
Foia 1,486 | 100. 0% f
439
NE
E 1 l:ll':i’ 2;196 =y
PADD V L PADD I
) 1. 316 | 29.9% = wo § 4L 471 | 29. 4%
542 188 = 17. 8% <
3. 106 | 10. 0% é: ialag ﬁ %ﬁ
4 88 8. 3% [6]'4 AR 4 157 9. 8%
5. 55 5. 20 oA
: 5 146 9. 1%
g 49 4. 6% e e 91 5. 70/2
1, gig 100.094 I 3 1,600 | 100. 0%
] L, 20
2,642 Housion 1,627
1
i , PADD I
< a1, 1,474 26. 29
15 1,030 @ 18. 3%} Miami
r 3 803 @ 14. 3%
oy 4 505 9. 0%
5. 386 6. 99
6. 218 3. 994
5,630 100. 0%
2,762
7,082
PADD Il PADD IV PADD |
PADD Il PADD V
DOE/EIA 15
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: Enbridge IEE

IHH;QMmI Y
Edrnondon 1 1-']"&_
ke : Kerobert Alberta Clipper q
- Enbridge -1
j“‘* smm““'"""“ Rogia {PKW’ Edmonton Chicago
' - it 2,519Km
Poriland %
Mondraal
Caspar
\ saul;mcrr.- <
\ Spearhead
E Pipeline . Y
““xxh Sepna. \§§::i::i(3hmago Cushing
' 1,046Km
e ‘K‘ 1)
N Howmon ~ "
2006 3 Enbridge PADD llI Cushing
Spearhead Pipeline PADDIII
12.5 B/D Chicago Cushing 1.5 /BBL
Edmonton 47

Enbridge 16 :
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2006 6
o
(]
10 5 7
(] OPEC
(]
OPEC OPEC
(]
OPEC
(]
BP 2005 304.7 B/D 362.7 B/D V4
300.7 B/D 8

( Canadian Oil Sands, A New Force in the World Oil Market, Joint Economic Committee , June 2006 17:
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Privatized oll sector with assured property rights and
reasonable royalty payment regime

Oil sands producers are price takers and subject to laws
governing competition similar to those in the U.S.

[ _
Secure and efficient oil export shipping routes
®

Transparency In oil reserve estimates, production activity,
and development plans

( Canadian Oil Sands, A New Force in the World Oil Market, Joint Economic Committee , June 2006 13'
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Omivoco BLoCKS

27 Blocks (18.220 sq km) | venezueLa
il FLNCN g"ﬁ?—
o Monagas Anzoategui Guarico 3
800Km 200Km 54,000Km?
® PDVSA 2006 2012 150
60 B/D 120 B/D 1 Carabobo
(Cerro Negro) Ayacucho (Hamaca) Junin (Zuata) Boyaca (Machete)
4 27
® PDVSA 55,314km?2 1.36 Boyaca 4,890
Junin 5,570 Ayacucho 870 Carabobo 2,270 27
3,130 2,360

Oil & Gas Journal 21 Nov. 2005
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2001 2002 2003 2004 2005
2,603 2,185 1,934 2,057 2,077
204 405 424 533 629
2,807 2,590 2,358 2,590 2,706
NGL 225 216 183 208 215
110 104 58 90 90
3,142 2,910 2,599 2,888 3,011
IEA/OMR
© API'7 10 32 4.0wth
® 4
API 16 210Km Jose
® PDVSA Petroleos de Venezuela South America Bitor
30 Orimulsion

IRPAN

20
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PDVSA
API
(%) ( BBL) ( B/D) ()
Junin .
(Petrozusts) ConocoPhillips 50.1 49.9 2,567]1998 8 1200 16-19
Boyaca .

(Machete Sincor) Total 47 , Statoil 15 38.0 3,497]2000 12 210 30-32
AGEEIEND ChevronTexaco 30 , ConocoPhillips 40 30.0 1,04642001 10 1900 25-27
(Hamaca)

Carabobo .
ExxonMobil 41.67 ,BP 16.67 41.7 3,373]1999 11 120 16
(Cerro Negro)
10,483 640

Sincor
PDVSA 38%
Totalfina EIf aT%
Statoil 15%
Plo.La Cruz st

Km 52 Petrozuata
PDVSA 49.9%
Conoco 50.1%
S
e Hamaca
B == T at k- PDVSA 0%
Sincor || = ~——— " cerro Phillips 40%
| Hamaca e Chevron Texaco 20%
Petrozuata .~ —
= Cerro Negro
PDVSA 41.67%
Exxon Mobil  41.57%
Vieba 16.87%
o ——
Total Sincor APl 85 APl 32
API

PDVSA

21
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® 2004 10 1 16.6
® 2005 5 National Assembly Sincor 114,000 b/d
30

® 2005 6 Seniat 4 Income Tax 50
® 2006 3 Seniat 2001 2004 Income Tax 36 50
® 2006 5 2001 16.6

33.3 ‘extraction tax’ 1

0.1
® 2006 5 Rafael Ramirez PDVSA
60
® 2006 5 Fitch Ratings 4 ‘BB’
‘B+1

® 2006 6 Seniat Sincor 102

27
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PADD I B/D
1. 136 92. 6% PADD |
2. 8 5. 6% 1 53 | 100. 0%
3. 3 1. 8% 53  100. 0%
147 | 100. 0% 51
160 3.9
1.5 AP 12.2
AP 29. 4

£ i e
oo “‘C:"{!!' PADD Il
I 539 [ 77. 6%
" : \.7] 2. 38 5. 5%
“!.I. e 1 |3 34 4. 9%
X4, 26 3. 7%
*{I,;K 5, 12 1.7
- 6. 9 1. 3%
694 = 100. 0%
779
1.8
AP 22.9
PDV SA CITGO Lyondell Citgo Refining Lyondell 58.75% Citgo
41.25 99.0 B/D
13,000 89.4 B/D 90.3 59.1 B/D
66.1 L emont 13.6 B/D 92.6

DOE/EIA 23:



Fer26 7 ConocoPhillips 2004

B/D
PADD IV 1 PAoT 89 54. 8% |1 e 97 26. 5%
L L. 2100 9 15 43 26, 70/c 5 90 54, 50/c
2: 0 0.0% 13 14 g 50/c 3 76 50, 70/c
3. 0 0. 09 |-=: S ot
=l [ 4. 6 3. 9% | 4. 60 16. 3%
57  100. 0% |5, 3 2.1 |5. 22 5. 9%
152 6. 3 2. 1% 6. 8 2. 2%
API 59 5 162 . 100. 0% 366 100. 0%
415
0.3
35. 3
1.
2.
3. PADD I
4. . 1. 215 51. 2%
5. I, 2. 104 24. 6%
6. : n LS ) W 3. 54 12. 8%
168 @ 100. 0% '\_,—""‘“ 4. 31 7. 3%
611 5. 12 2. 89
0.4 6. 3 0. 7%
API 33.2 421 | 100. 0%
614
2.3
API 23.0
219.8 B/D 1174 B/D 534 21.6 B/D 184
PADD Il 26.4 B/D 225

DOE/EIA 24’
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ExxonMobil 2004 1k
IAPEN
B/D
PADD IV PADD ||
1, 20 T 100. 0% 1, 214 | 100. 0%
20 | 100. 0% 214 . 100. 0%
60 238
1.8 0.6
AP 28. 9 32.3
- r"-,'f‘}
= 3;:"*“
at Al PADD lIi
e = wy o1, 402 [ 36.2%
o ) 172 15. 5%
[=tr 3. 150  13.5%
o~y i 4. 107 9. 6%
} 5. 78 7. 0%
6. 36 3. 3%
1,110  100. 0%
1,399
1.8
API 30. 4
184.7 B/D 1345 B/D 72.8 10.7 B/D 7.9
234 B/D 174 40.2 B/D 29.9

DOE/EIA
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B/D
PADD I|
1. 153 71. 79
2. 37 17. 6%
3. 6 3. 0%
4. 6 2. 7%
5. 2 0. 9%
6. 2 0. 8%
213 . 100. 0%
570
1.5
PADD V API 26.5
1 58 »
2 42 e
3 40 Pl
4 6 R e
5 3 4™ PADD Il
6 1 ol 1 83 28. 2%
160 : . | - \“ 12. 61 20. 5%
498 ~ '*"I“‘i 3. 42 14, 194
1.7 4. 41 13. 8%
API 28. 8 5 19 6. 5%
6 18 6. 0%
296 100. 0%
437
1.5
API 29. 4
150.5 B/D 66.9 B/D 44.4 155 B/D 23.2
0.2 B/D 0.2 12.7 B/D 19.9

DOE/EIA 26:



FE20% 7 Chevron 2004 IEE

B/D
PADD IV PADD |
1. 13 | 100. 0% 1. 38 83. 4%
13 100. 0% 2. 6 13. 5%
45 46 . 100. 0%
0.5 80
API 33.2 3.4
API 21.2
PADD V
1. 204
2. 75
3. 26 PADD llII
4. 14 1. 223 73. 294
5. 11 2. 21 7. 0%
6. 6 3. 17 5. 69
389 4. 14 4. 5%
557 5. 9 2. 89
1.5 6. 6 2. 0%
API 31.1 305 | 100. 0%
325
2.9
API 23.2
100.7 B/D 75.2 B/D 74.7 1.3 B/D 1.7
1.7 B/D 23 26.1 B/D 34.7 209 B/D
27.8

DOE/EIA 27:
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- . -ll..':‘. y
—— L9 B/D

PADD llI
1. 65 34. 9%
2. 41 22. 1%
3. 28 15. 3%
Port Arthur 23.4 A 18 9 50/2
B/D 18.6 B/D 79.6 5. 10 5. 2%
41 B/D 221 6.5 B/D 6. 82 Og.iz/c
1 100. 0%
34.9 =y
0.4
AP 37.0

DOE/EIA 28
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n - | Exxon- Citgo-
(I:D?‘lilcl)icpos et BP | Chevron | Total Lyor?dell 6
1,616 264 234 155 13 0 138 804 | 49.7
1,598 116 402 42 261 0 0 820 | 51.3
1,495 74 150 127 209 10 0 570 | 38.1
1,297 216 107 2 17 41 591 973| 75.0
1,078 195 36 98 21 1 0 352 | 327
655 43 172 79 89 65 14 461 | 70.4
306 69 18 14 15 0 5 121| 39.7
241 0 78 14 6 0 9 107 | 44.2
238 107 3 2 3 2 34 151 | 63.3
10,088| 1,174| 1,345 669 752 186 894| 5,019| 497
17,125 2,298 | 1,847 1505| 1,007 234 990| 7,779| 45.4
1.4 1.4 1.6 1.5 2.2 0.4 2.1 1.7
AP| 30.2 29.3 30.3 28.3 27.3 37.0 22.7 28.2
o ConocoPhillips ExxonMobil BP
Chevron Total 5 2004 383
B/D 2004 1,297 B/D 29.5 Citgo 591
B/D 75.0
)
Total ConocoPhillips  ExxonMobil BP
Chevron

DOE/EIA 29:
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® Chevron
» Shell Athabasca Oil Sands Project (AOSP) Shell Canada
Limited 60% Chevron Canada Limited 20% Western Oil Sands L.P.
20% Muskeg River Mine 16 155 B/D
Scotford Upgrader
» 2010 255 B/D 50
73 C$-110 C9)
» 2006 2 AOSP 5 75
10 B/D
® ExxonMobil
» Imperial Oil 69.6 Cold Lake Project 126 B/D 2004
1964
» Imperial Oll Syncrude 238 B/D 2004 25
» Kearl Oil Sands Project Imperial 70  ExxonMobil Canada Properties
30 44 2007
2010 10 B/D 2018 30 B/D)
Syncrude Canadian Oil Sands 36.74%, Imperial Oil 25.0%, Petro Canada 12.0%, Nexen
7.23%, ConocoPhillips 9.03%, Murphy Oil 5.0%, Mocal Energy 5.0%

30



IEEJ: 2006 7

® ConocoPhillips Total
» ConocoPhillips Syncrude 9.03
» Surmont Oil Sands Project ConocoPhillips 50% Total

50% SAGD 2006 27 B/D
2012 10 B/D
» Total 2005 9 Deer Creek
Joslyn Project 70 25 SAGD
75 2020 20 B/D
® BP
» EnCana 3 Foster Creek- 150,000

b/d Christina Lake-250,000 b/d Borealis-100,000 b/d)
Calgary Herald June 16,
2006

31
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30 year Project life

Upgrading

= i
SAGD ¥ w i >

T
o NSO . Y
v 3
Phases | to [l =20 TG0 = 7 =
40,000 barrels of
bitumen per day

e

D W, - ,
. " e e
Ny | B ¥ E
L8 ": iir ":‘r‘.l.-‘
b5, R o TR
b ST Lo TR g i

Mining
Phases | to IV
200,000 barrels of
bitumen per day

SAGD)
Phase 1 2010 50,000 |Phase 1 2004 2,000
Phase 2 2013 50,000 |Phase 2 2006 10,000
Phase 3 2016 50,000 [Phase 3a | 2009 15,000
Phase 4 2019 50,000 [Phase 3b | 2011 15,000
200,000 42,000
Total 32:
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Y VYV

6 ft?

28 3 1,000ft* /BBL
17 3 600ft® /BBL 250 SCF/BBL +
270 SCF/BBL+ 80 SCF/BBL
1,700 3/
NEB
SAGD
SUNCOR 2004 2005 2004 2005
B/D 217.0 157.6 12.7 19.1
C /BBL 9.80 14.95 8.30 8.45
2.00 3.75 11.20 13.05
6.55 8.90 6.00 4.90
18.35 27.60 25.50 26.40
2003 2004 2005
C /1000 6.70 6.80 8.50
( 2004 2,957 3 808 &

IRPAN
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[
O 1
4 3
Syncrude
2002 2003 2004 2005
co, / 0117 0.121 0.117 0.125
BTU/ 1.30 1.37 1.35 1.43
Y 3.1 2.6 2.2 2.3
Y 1624 189.1 228.4 228.0
80.0 86.0 88.0 88.0
Syncrude

2.5

| I. ' : -r.-. 3 o : -
A\ j/,ﬁf Albian Sands

- SUNcor

Pembina Institute

34
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Enbridge Gateway

Kitimat 1,100k m
Kitimat VLCC
2.55

Edmonton

2010

40

B/D

Enbridge

35
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2005

Syncrude
2

1

4,327

Suncor 5,152

- report@tky.ieel.or.ijp 35
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