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Prudhoe Oil Pool
e Largest Oil Reservoir in North America
o 1967 discovery started the North S8lope Oil Boom
e OOIP ~ 23 billion barrels
e Initial Recovery (circa 1977) - 9.6 billion barrels with Waterflood

o Primary, Gravity Drainage, Gas cap Expansion — 7.6 Billion
o Waterflood — 1.0 Rillion
o Gas Cycling — 1.0 Billion
e 1977 - Initial Development envisioned 500 wells —
o No development beyond 100° light oil column
o Comprehensive Pressure, GOC, OWC and Profile Surveillance
programs have aided optimization of Recovery
o Very High Level of Technical Scrutiny by Working Interest Owners
e 2004 - 1300 penetrations with at least 200 more planned —
o Entire oil column exploited
o Well spacing reduced from 160 to 80 to 40 acres in some areas
Rotary and Coil Tubing Drilling (from existing well bores) targets bypassed
oil

Recovery Growth

e 1982 Infill Drilling - 0.2 Billion Barrels
e Gas Handling Expansions increased recovery —
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1990 - GHX1 -- (from 3.6 to 5.2 BCF/D) — 0.4 Billion Barrels
1994 - GHX2 -- ((from 5.2 to 7.5 BCF/D) — 0.4 Billion Barrels

e 1987 Gas Cycling & Compositional Recovery (includes NGLs &
Miscible Injectant) — 1.5 billion barrels
Waterflood Expansion — 0.5 Billion Barrels
1982-1992 Water Alternating Miscible Gas Injection — 0.6 Billion

Barrels
e 2002 Gas Cap Water Injection (650 MBWPD injection) — 0.2 Billion
Barrels
o Possible Increased Gas Cap Water Injection in the future

e  Opportunistic Applications — MIST, Updip MWAG in Gravity Drainage
area - 0.1 Billion Barrels

Prudhoe Sateilite Development

e  Ownership Realignment of Gas Rim and Oil Rim interests accomplished

2000

Facilities sharing agreements allow development of Satellites Reservoirs
Satellites add low GOR and low water cut wells — “best player plays” in
competition for space in facilities

Facility access fees affect costs of recovery

Five Western Satellites — 0.5 billion barrels EUR (Schrader Bluff Fin.,

Kuparuk Fm.)
o Midnight Sun, Aurora, Borealis, Polaris and Orion
o Schrader Bluff Viscous Oil —
o Drilling Technology Improvements,
= 2000 —Horizontal
= 2003 —Tri-Lateral, 2004 — Quadri-Lateral, 2005 —
Penta-Lateral
o Hot Source Water Flooding
o Lean Gas Injection
o MWAG planned

Lisburne Production Center - add 0.9 Billion Barrels - Pt. McIntyre,

Niakuk, West Beach and North Prudhoe Pools
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Waterfloods,
Gas Injection
MWAG Projects

Kuparuk RiverField

Kuparuk Pool

e Second largest reservoir in the US and Alaska — 5.1 billion barrels in place
e Deliberate initial development with early waterflood — 1983

o Primary Recovery — 0.6 Billion Barrels

o Waterflood Recovery — 1.0 Billion Barrels

e 1988 - Miscible Water Alternating Gas (MWAG) injection pilot — 8700 acres — OOIP 500 Million Barrels

o EOR Pilot Immiscible Water Alternating Gas (IWAG) — (10 pads) — 70 Million Barrels
e 1995 -Large Scale EOR — expanded MWAG at 18 IWAG drillsites —59000 acres - OOIP 2.9 Billion Barrels

o Import 100 million barrels NGL ( 1/3 NGL recovered)
o 200 million barrels EUR (1 barrel/4.6 MCF Miscible Injectant)
Infill drilling and delineation expanded reservoir area
Extended reach drilling
Coil tubing drilling and well work applications
Immiscible Water Alternating Gas injection 1985 for EOR and gas storage

development
e Efficient floods and expanded reservoir will recover nearly 2,900 million barrels

Kuparuk Satellites

West Sak Pool

Extensive surveillance programs for pressure, production profiles and well rate tests aided optimization of

e Resource size - ~ 16 billion barrels in place drives pilot viscous oil development in 1983 including waterflood.
Pilot development - Conventional vertical wells — fractured to improve productivity — waterflood to improve

recovery
e Pilot abandoned in 1986 as uneconomic
o Development restarted at 2 drillsites in 1997 including waterflood
o 500 million barrel in place volume under development
Started pilot MWAG EOR project in 2003
Expanded development south of pilot area — added 1500 million barrels in place.

Horizontal drilling and multi-laterals help drive development cost and improve well rates from 200-300 to 1000-

2000 barrels per day.

Unprecedented cooperation amongst North Slope viscous oil developers is pushing technology ahead

e EUR about 500+/- million barrels of the current resource under development

Tarn, Tabasco, Meltwater Pools

e  Opportunistic developments within or near large infrastructure
o  Add400 million barrels of in place resources
e EUR about 190 million barrels

West Sak Wells
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Recovery Growth, Cum Production, Remaining Reserves

Arctic Slope, Alaska
Kuparuk River Unit
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Arctic Slope, Alaska

Summary of Current Province Size and Recent Growth

EUR Additions EUR EUR 12/31/2004 12/31/2004 12/31/2004
Discovered & Discovered & Developed New Discoveries
Developed Developed Before Between Between Cumulative
Reservoir Discovery Year Production Year Before 1980 1980 1980-2004 1980-2004 EUR Qil & NGL Cumulative Oil
Stratigraphic Order million million million million million million million
Prudhoe Bay Field 1967
Orion 1968 2002 209 209 2 2
Polaris 1969 1999 48 48 4 4
Aurora 1969 2000 63 63 11 11
Borealis 1969 2001 154 154 31 31
Midnight Sun 1997 1998 28 28 11 11
Niakuk 1985 1994 117 117 81 80
Pt Mcintyre 1988 1993 583 583 384 376
W Beach 1976 1993 9 9 3 3
Prudhoe 1967 1969 9,600 4,267 13,867 11,144 10,699
No Prudhoe 1970 1993 3 3 2 2
Lisburne 1967 1981 192 192 154 139
Kuparuk River Field 1969
West Sak 1971 1983-1997 541 541 16 16
Tabasco 1995 1998 23 23 10 10
Meltwater 2000 2001 44 44 8 8
Tarn 1991 1998 126 126 65 85
Kuparuk 1969 1981 2,881 881 1,975 1,971
Colville River 1992
Nanugq 1986 2001 69 69 0
Fiord - Kuparuk 1992 2006 48 48 0
Nanug - Kuparuk 2000 2006 28 28 0
Alpine 1994 2000 465 465 138 138
Fiord - Nechilik 1992 2006 65 85 0 0
|
Endicott Field - 1_9?_8 -
Sag Delta North 1978 1989 8 8 8 8
Eider 1998 1998 5 5 3 3
Endicott 1978 1986 572 572 448 427
Milne Point Field 1969
Schrader Bluff 1969 1989 117 117 38 38
Kuparuk 1969 1985 405 405 180 180
Sag River 1969 1994 8 8 2 2
North Star Field 1984
NorthStar 1984 2001 196 196 67 67
_. 9 9 9 9 9 9 9 9 9 v o 9 v U 99U U
Badami Field 1990
Badami 1990 1998 4 4 4 4

9,600

4,267

5,210

1,802

20,879 14,789 14,295

Alaska's total accumulated Oil Fields are modest in number but have had a large impact on energy supplies in North America. Arctic Slope exploration begun in the 1940's did not yield
significant results until discovery of the Prudhoe Oil Pool in 1967. The subsequent development at Prudhoe brought an influx of new technology for Arctic Regions and spurred a relatively
aggressive exploration effort over the next decade. Beyond Prudhoe, Arctic Slope recovery growth more than doubled in the 25 years since production started. The Prudhoe, Kuparuk,
Endicott and Milne Point discoveries provided a foundation for offset exploration and development of smaller but promising reservoirs. The western push in the early 1990's led to the
Giant Alpine discovery. Exploration potential remains high in the NPR-A and ANWR regions of Alaska as well as known shallow viscous resources within the Central North Slope.

Arctic Slope Alaska

Summary of Province by Field Size & Growth of Known Recovery

millions barrels

2004 2004 1979 1979-2004 2004
_ - Additions to Remaining
Field Cumulative Production Proved Reserves Proved Reserves Recovery Reserves
Prudhoe Bay Field 11,827 15,273 9,600 5,673 3,446
Kuparuk River Field 2,074 3,616 3,616 1,542
Colville River 138 675 675 537
Endicott Field 459 585 585 126
Milne Point Field 220 529 529 309
North Star Field 67 196 196 129
Badami Field 4 4 4 0
14,789 20,879 9,600 11,279 6,090
Projected Oil Recovery from Developed North Slope Fields
Cumulative production as of the end of 2004 was 14,739 million barrels (2,351 million cubic meters) including natural gas liquids {494 million barrels or 79 million cubic
meters). Afthe end of 2004, Estimated Ultimate Recovery from the developed fields on the Arctic Slope totaled 20,379 million barrels {3,319 million cubic meters)
liquids, a projected recovery efficiency of47 percent (of 44 billion barrels, 7 billion cubic meters OOIP) of the resource being developed.
Growth of developed reserves in the last 25 years represents about 54% of the known Estimated Ultimate Recovery.

Arctic

Summary by Field - Current Province Size and Recent Growth

Field

Reservoir

Field / Reservoir

Slope, Alaska

Location

Formation by Stratigraphic Order

Location

Year of

Degrees

Discovery Latitude Depth

Prudhoe Bay Unit Super-Giant
Orion| Cretaceous Colville Group, Schrader Bluff Formation potential Sub-Giant
Polaris Cretaceous Colville Group, Schrader Bluff Formation
Auroral Neocomian Kuparuk River Formation and Sandstone
ZBfore'a'l-is Neocomian Kuparuk River Formation and Sandstone potential Sub-Giant
Midnight Sun| Neocomian Kuparuk River Formation and Sandstone
Niakuk Neocomian Kuparuk River Formation and Sandstone
Point Mcintyre Neocomian Kuparuk River Formation and Sandstone Giant
West Beach| Neocomian Kuparuk River Formation and Sandstone
Prudhoe Permo-Triassic Sadlerochit Group Super-Giant
North Prudhoe Permo-Triassic Sadlerochit Group
Lisburne Mississippian Lisburne Group
Kuparuk River Unit Giant
West Sak Schrader Bluff Frin, West Sak Sand Giant
Tabasco Cretaceous Colville Group, Tabasco Sand
Meltw ater| Late Cretaceous Seabee Fm., Bermuda/Cairn Sand
Tam| Late Cretaceous Seabee Fm., Bermuda Sand
Kuparuk Neocomian Kuparuk Formation Giant
Colville River Unit Giant
‘Nanug| Cretaceous Torok Formation, Nanuq Sandstone
Fiord-Kuparuk Neocomian Kuparuk River Forrmation and Sandstone
Nanug-Kuparuk Neocomian Kuparuk River Forrmation and Sandstone
Alpine Jurassic Kingak Formation, Alpine Sandstone Giant
Fiord-Nechelik Jurassic Kingak Formation Nechelik Sandstone.
Endicott Unit Giant
Sag Delta North| Permo-Triassic lvishak Sandstone
Eider] Permo-Triassic Ivishak Sandstone
Endicott Mississippian Kekiktuk Conglomerate Giant
Milne Point Unit Sub-Giant
Ugnu| Tertiary Sagavanirktok For'mat'ic")'n'_, Ugnu Sand
Schrader BIuff] Cretaceous Colville Group, Schrader Bluff Formation
Kuparuk Neocomian Kuparuk River Forrmation and Sandstone
Sag River] Triassic Sag River & Permo-Triassic Ivishak Formations
Northstar Unit
Northstar Permo-Triassic Ivishak Sandstone
Badami Unit
Tertiary Canning Formation, Badami Sandstone

1968
1969
1969
1969
1997
1985
1993
1976
1967

1970

1971
1995
2000
1991
1969

1996
1992
2000
1994
1992

1978
1998
1978

1969
1969
1969

1984

1990

Pool Discoveries
“Annual Exploration
m—=Total Exploration Wells

====Total Discoveries

70296
70.34

70.35

70.36
70.34
70.34
70.35

704
70.36

70.29
70.39

7029

70.05

70.05
70.19
70.35

70.3

70.34
70.42

70.3
703

703

70.44
70.48

70.5

70.49

70.15

feet

4400
5000
6700
6600

8010
9200
8800
8800
8800

9245

3500

3100
5400
5230
7000

6100
6850
7000
7000
6900

10000
9700
10000

3500
4000
7000
8700

11100

9900

22 Discoveries as of 1978

53 Discoveries as of 2004
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Volumetric
Net
Onshore/ Water Thickness,
Offshore Depth Area feet
feet acres %
Oon 19010 60-160
On 11760 0-100
On 10400 60
on 7760 60
On 3110 0-70
Off 6440 10-200
Off 10820 0-312
On 2510 71
On 205460 0-400
On 2000 20
80000
On 15450 20-120
on 2970 110
On 6260 40-150
On 10520 40
on 182210 100
On 8290 35
on
On 6190 6
On 28700 48
On 11710 2
Off 14 1170
Off 14 680 150-245
Off 14 16960 0-337
Oon 240
on 29150 10-50
Onfoff 36650 5.60
On 6530 22-36
Off 39| 9850 125
OnfOff 39 3680
Volumetric

%

FVF,

Porosity Initial Sw RB/STB

35 1.05:114
4045 1112
14-60 135
32.54 122
13-26 133

28 1.35

33 1.39
3541 136

30 1.35

38

30 1.07
30 1.06
15 1.26
20 1.44
34 1.3
36 1.36
40 1.05
33 116
40 141-156
55 2.2
210 1.1-1.35

450

- 400
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- 300

- 250

- 200

- 150

- 100

- 50

total exploration & discoveries

recovery is calculated by summation of remaining reserves and cumulative production at the end of each year. In general, remaining reserves are based on
projection of production history with additional increments added for known development projects. The latest definition of reserves is found in the Alaska Qil & Gas
Report, May 2008, “Remaining Reserves are oil or gas that are economic and technologically feasible to produce and are expected to produce revenue in the
foreseeable future.” Details of the proved undeveloped and probable or possible reserve categories are not provided in the forecasts. At the end of 2004, estimated
ultimate recovery from the developed fields on the Arctic Slope totaled 20,879 million barrels (3,319 million cubic meters) liquids, a projected recovery efficiency of 47
percent.

EUR Additions EUR EUR 12/31/2004
New 70 +
Discovered & Discovered & Discoveries Estimated
Discovery On Developed Before Developed Developed 1980- Between Ultimate o 60 &
Year  Production 1980 Before 1980 2004 1980-2004 Recovery £
million million million million million 0 & s
o c
Prudhoe Bay Field 1967 1969 9,600 4,267 678 728 15,273 -
86 40
n® 9
Kuparuk River Field 1969 1981 - - 3,423 193 3,616 5 B
_0 Q
Colville River 1992 2000 : : 529 : 529 & 397
c
Endicott Field 1978 1986 : : 580 5 585 ® 0t
Milne Point Field 1969 1985 - - - 196 196
North Star Field 1984 2001 . - - 4 4
Badami Field 1990 1998 - g - 675 675 e §
N "2
Totals 9,600 4,267 5,210 1,802 20,879
Current Province Size and Recent Growth
The focus of this poster is on the developed reservoirs and fields on the Arctic Slope of Alaska. Cumulative production as of the end of 2004 was 14,789 million
barrels (2,351 million cubic meters) including natural gas liquids (494 million barrels or 79 million cubic meters). Ultimate recovery volumes for these producing fields oil.
were derived from published forecasts made by the Alaska Department of Revenue and Department of Natural Resources, Division of Qil and Gas. Ultimate

In 1901, geologic and topographic studies were initiated on the North Slope bythe U.S. Geological Survey. This earlywork continued through 1928 and
resulted in the publication of reconnaissance maps and reports from 1919 to 1930. Initial prospecting permits were filed in 1921, and a 1923 executive order
from President Harding established the Naval Petroleum Reserve No. 4 (NPR-4), now known as the National Petroleum Reserve-Alaska (NPR-A).

Exploration in NPR-4 hegan in 1943 with the U.S. Navy drilling 35 core test and exploration wells. This work continued through 1953 and resulted in the
discovery of three oil and six gas accumulations, the largest being the Umiat field with an estimated 50 million barrels (8 million cubic meters) of recoverable

Alaska achieved statehood in 1959 and began selecting lands pursuant to its statehood entitlement. As part of this long and complicated process, Alaska was
granted 1.5 million acres on the North Slope in 1964 and immediately conducted its first lease sale.Making this arctic acreage available to private industry
resulted in the drilling of 123 exploration wells, discovery of 22 oil accumulations, and identification of 19,077 million barrels {3,033 million cubic meters) of
reserves-all accomplished by 1979. The next 25 vears of exploration were fueled by both commodity price and technological advancement and resulted in 263
exploration wells and 31 additional oil discoveries. Bythe end 0f 2004, 26 of these 53 oil discoveries were at various phases of development with estimated
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Alpine Pool

First major stratigraphic reservoir development

Initial Development envisioned mostly vertical or slanted wells.

Development plan was changed to all horizontal wells prior to startup

Utilized observation wells to monitor early depletion

Enhanced recovery Water Alternating Gas injection began at startup

Reservoir has outperformed design specifications — 40 API, 0.46 cp viscosity,

Excellent Mobility ratio — 8, after waterflood could be as low a 35-40%

Facility capacity increased from 80,000 bopd to 135,000 bopd by debottlenecking and remodeling
Alpine EUR has grown by 100 million to 465 million barrels

Satellite Reservoirs
e Satellite exploration will feed into the infrastructure — 5 additional reservoirs discovered and in development added
190-400 million barrels of oil in place
o Satellite EUR expected 55-240 million barrels
e Several other discoveries are being evaluated

Endicott Field (Duck Island Unit)

Arctic Slope, Alaska
Endicott Field (Duck Island Unit)

Recovery Growth, Cum Production, Remaining Reserves
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e Sag Delta North Ivishak reservoir developed in 1989
e Eider Pool (Ivishak) reservoir developed in 2000
e Added 11 million barrels EUR
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Comprehensive pressure, GOC and OWC reservoir surveillance programs aided recovery optimization

2006 - LoSal™ Waterflood enhancement will be tested to increase recovery by up to 30 million barrels

Endicott Oil Pooi
e Currently the third largest Reservoir on the North Slope
e First Offshore development on North Slope — two islands connected by causeways to mainland
¢ Resource 1.1 billion barrels oil-in-place
e Initial EUR 350 million barrels
e 1987 - Waterflood and Gas Cap Injection began at startup
L ]
e 1998- MWAG EOR project began — EUR increase of 22 million barrels
e 2000 - EUR 600 million barrels (71%6 over initial estimate)
L ]
Endicott Satellites
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Schrader Bluff Pool

Began developing viscous resource (1.6 billion barrels QOIP) -1990

1999 Horizontal drilling improves rates

Low prices slowed development - 1999

Multi laterals — Dual- (2000), Tri- (2003) — improve sustainable rate from 300 to

paruk River Unit

Vi

1000+ BPD

Ugnu Pool

Kuparuk Pool

Evaluating viscosity reduction water alternating gas injection (VRWAG)
Plan to use hot source water (165° F) for injection and viscosity reduction.

Pilot test well in 2003-2004 produced up to 150 BPD of 12-14 API
Sand Plugging Problems
2-3 billion barrels QOIP in Milne Pt.

Huge resource — Significant Technical Challenges

Milne Point Field

Arctic Slope, Alaska
Milne Point Unit

Began developing 1 billion barrels OOIP resource in 1980°s

Production and waterflood started 1985, immiscible gas

injection started 1986

Reservoir was shut-in 1987-early 1989 by low prices

Reservoir is faulted — 77 hydraulic units

Miscible gas injection started in 2001

Discontinued in 2005 because of high cost Miscible Injectant.
o Converted to Undersaturated Water Alternating Gas

Recovery Growth, Cum Production, Remaining Reserves
million barrels
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o Applying LoSal EOR using 3000 ppm salinity source
water

o LoSal Process may increase recovery 4-5% over
water flood

Forty-six fault blocks targeted
Anticipated recovery increase 7.5-10%

West Sak Wells
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Rock Properties

Arctic S| Alaska - Key R ir CI teristi

Fluid Properties

Cumulative Production

Original Qil In Average or Original fnitial
Place Likely OOIP Permeability Continuity Pressure Drive Mechanism Trap & Seal APl Sulfur Viscosity Year Peak Year
million barrels million barrels md psi % cp
1070-1785 1430 50-2000 Faulted 1950 Solution Gas Structural| 15-22 12 5.125 2004 2002
350-750 550 10-800 Faulted 2250 Solution Gas Structural|l 16-24 5-120 1999 2004
110-150 130 2-158 Faulted 3433 Solution Gas Struct/Strat-Faults| 25-30 072 2000 2003
195280 280 5.300 Faulted 3439 Solution Gas Struct/Strat-Faults-Unconf| 23-28 17-29 2001 2003
40-80 60) 3.1560 Cont 4045 Solution Gas, Gas Cap  Struct/Strat-Faults-Pinchouts 26 1.68 1998 2003
300 300 500 Segmented 4446 ‘Solution Gas, Gas Cap  Struct/Strat-Faults-Pinchouts 24 15 1994 1996
800 1000 200 Faulted 4377 Solution Gas, Gas Cap Struct/Strat-Fault-Pichout 27 0.9 1993 1997
12-65 38 100 Cont 4257 Solution Gas, Gas Cap Struct/Strat 26 1.04 1993 1993
23000 23000 100-3000 Faulted 4335 Solution Gas/Gas Cap/Gravity Unconformity/Struct/Strat| 27 1 0.8 1969 1987
12 12} 590 Cont 4600 Solution GasAater Influx Structural]l 29 04 043 1993 1094
3000 0.1-2 Faulted Solution Gas/Gas Cap Linconformity/Struct/Strat|
2000-3000 2500 15-2000 Faulted 1600 Solution Gas Structural| 17-21 18 42 1997 2004
48-131 90 1000-10000 1500 Solution Gas/Gas Cap Struct/Strat| 16.5 250 1998 1999
125 125 10 2370 Solution Gas Stratigraphic 36 0.75
136 280 9 2365 Solution Gas Stratigraphic-pinchout{ 37 0.55 1998 2003
5100 5100 150 Faulted 2600 Solution Gas Structural 24 1.8 2.2 1981 1992
84-169 127 25 2740 Gas Cap, Solution Gas Stratigraphic| 39-42 0.5
20-60 60) 110 (air) Solution Gas Struct-Strat/Fault- Pinch-out| 29.32 7993
21-36 40| 100 3240 Solution Gas Stratigraphic 41 05
1100 1100 1-160 3175 Solution Gas Strat/Pinchoutl 40 046 2000 2004
60-130 95 8 (air) 3200 Solution Gas Strat/Unconf & non-res| 29-31 .79 92
14 14 4825 Solution Gas Structural 25 1989 1991
13 13 30-300 45635 Solution Gas/Gas Cap Struct/Strat| 23.8 1 1991
1100 1100 150-1200 Faulted 4870 Solution Gas/GasCap Structural 22 1986 1992
1250-2000 1600 100-3000 Faulted 1800 Solution Gas Structural| 16-22 1.9 30-120 1989 2004
1000 1000 40-100 Faulted 3700 Solution Gas Structural| 21-26 1 3255 1985 1998
62 62| 4 Faulted 4425 Solution Gas Structural 39 0.28-0.35) 1995 1997
250 290 1-800 Faulted 5305 Solution GasiGas Cap Structural- Faults 43
300 300 1-400 Stratified 6300 Solution Gas Stratigraphic| 21-30
Rock Properties Fluid Properties
Arctic Slope
Resource & Recovery Growth
Remaining Reserves '

e Estimated Ultimate Recovery

="Total Developed Resource (00IP)

== Additional Schrader Bluff Fm Resource (O0IP)
fm— Ugnu Sand Resource (00IP)

Arctic Slope Field ‘Reserves Growth’

Peak Year
Production

million barrels

1.844
0.995
3.782

11.791
1.719
11.045
58 464
0.724

586.655

0.759
16.199

4.281

192

12.352
118506

36.095

2356
2.356
42 07

7.693
18.314
0.363
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acres or feet

20
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40 ac
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Arctic Slope, Alaska

Initial

Recovery

2004

Estimated Ultimate

# Wells

13
22
41

27
76

1315

67
10
19
43
948

16
140

12

103

111
169

24

13

Type Well
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Current Known Recovety — Reserves Growth - Cumulative and EUR — Super Giant, Giant, Sub Giant

2004

Estimated Uftimate

Cumulative Production

Millions barrels (meter3) Millions barrels (meter3

9,600 (1526)
1,200 (191)
365 (58)
375 (60)
180 (29)

285 (45)

12,005 (1,909)

11,827 (1,880)
2,074 (330)
138 (22)
459 (73)
220 (35)
71 (1)

14,789 (2,351)

Recovery
Millions barrels

15,273 (2,428)
3,616 (575)
675 (107)
585 (93)
529 (84)
200 (32)

20,879 (3,319)
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Colville River
(1994) 85%
Endicott Field
(1978) 56%
Milne Point Field -
(1969) 194%
T Other -30%
@ Totals 73%
The bulk of Arctic Slope Ol Resources were discovered between 1987 — 1971, some 35 billion of 44 billion barrels oil-in-place currently being developed. Another Non-Prudhoe Bay Develoned R ;
23-36 billion barrels "potential” viscous oil resource was also identified in that same period. SARALSES D e A e i
The shallow viscous oil resource represents the largest potential for additional oil recovery on the Arctic Slope, The viscous resource lies below or very near to
existing Morth Slope infrastructure. Only about 1-1.5% of the viscous resource has been recovered. Predicted recovery factors for the viscous projects have ranged
10-15% for primary, 20-25% with secondary and 2-6% incremental with enhanced recovery methods. Results of current evaluations and pilot tests will be
important to future development and recovery of the viscous resource. iex
20,879 million barrels.

Fifteen reservoirs had been discovered prior to 1979 on the Arctic Slope including the Prudhoe Qil Pool. The other 14 reservoirs account for
5,202 million barrels (827 million cubic meters) for a total Estimated Ultimate Recovery of 19,077 million barrels (3,033 million cubic meters)
liquids from reservoirs discovered prior to 1979. Between 1980 and 2004, eleven additional reservoirs were discovered in six fields. Their
Estimated Ultimate Recovery is 1,802 million barrels (286 million cubic meters) of liquids. Total estimated recovery for the Arctic Slope is

Post-Prirmary
Recovery Methods
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Arctic Slope Estimated Ultimate Recovery Growth

by Reservoir

Recovery Growth at Prudhoe Bay

The Prudhoe Oil Pool (initial reseniair developed of 11 pools in the Prudhoe Bay Field) was the only producing Arctic Slape reseryair prior to 1980, Initial Estimated
Ultimate Recovery was 9,600 million harrels (1 526 millian cubic meters), which assumed a water-flood secondary recavery process, Initial develapment plans at

Prudhoe anticipated development anly to the 100 foot contour of the light oil column hecause of ecanomic and operational constraints. Subsequent development has
exploited the entire light oil column, and by implementing improved recovery techniques (reduced well spacing, enhanced recavery projects, expanded development,
extented gas cycling, and improved drilling methads), an additional 4 267 million barrels (678 million cubic meters) will ultimately be recovered. The current Estimated
Ultimate Recovery from Prudhae Oil Pool is 13 867 million barrels (2,205 million cukic meters) of oil and natural gas liquids which represents a net increase in estimated
recovery of 44 percent, The Pruthoe Bay Field (consisting of the Prudhoe Paal and 10 ather oil poals) has added 1,406 million barrels (224 million cubic meters) to
Estimated Ultimate Recovery. Total Prudhoe Bay Field estimated recovery is 15,273 million harrels (2 428 million cubic meters) as of 2004,
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Viscous Oil Resource and Current Development

Shallow, cold, “heavy,” viscous oil was discovered in the Prudhoe Bay and surrounding area between 1969 and 1971.
Resource estimates range from 23 to 36 billion barrels of oil in place in Cretaceous age reservoirs at depths of 3,500 to 4,000
feet. In the Central North Slope, resource in-place has been estimated as follows:

e  Ugnu Formation — 6-11 billion barrels
e Schrader Bluff Formation (including West Sak Sands) 15-25 billion barrels.

Development of these viscous oil sands is being conducted in the West Sak pool (Kuparuk River Field), Schrader Bluff pool
(Milne Point Field), and the Orion and Polaris pools (Prudhoe Bay Field), where current resource current developed areas
range from 4.7 billion to 6.5 billion barrels of oil in place. The current estimated ultimate recovery ranges from 0.9 billion to
1 billion barrels, which yields a recovery factor of 15 to 20 percent. Development activity has been cyclic, coincident with
strategic interests and oil price swings. Participating companies have been “‘experimenting and evaluating” techniques to
drive cost down, increase production, and generally improve recovery factors. The effort to date could be characterized as
large-scale pilot tests.

Development drilling in these reservoirs has evolved from vertical to slanted well bores, to horizontal, multilateral, and
potential fishbone type wells. Sand production in the unconsolidated units has been a major issue and early mitigation efforts
included running screens and liners. Recent developments are evolving to allow sand production and removal at the surface.
Recovery techniques included primary depletion and water-flood, and are evolving to miscible gas injection, hot water
injection, and potential CO; injection. Cumulative production through 2004 was 60 million barrels, only 1 to 1.5 percent of
the in-place resource currently under development.

Predicted recovery factors for the viscous projects have ranged 10-15% for primary, 20-25% with secondary and 2-6%
incremental with enhanced recovery methods. Results of current evaluations and pilot tests will be important to future
development and recovery of the viscous resource. Additional development/investment will be necessary to produce current
“booked” proved undeveloped reserves in North Slope viscous oil fields.

Changes in year to year forecasts,
rescheduling new pool starts and

changing ramp-up schedules cause
annual increase or decrease in some
field estimates

HE Colville Rivge

EMilne Pt

Estimated Ultimate Recovery Growth by Major Field,

EUR is added into the estimates when a reservoir was discovered, hence some estimates appear several years before production began. One reservoir, the Prudhoe Ol
Pool represents nearly 75% of known, developed Arctic Slope Ultimate recovery. Ten other reservoirs or pools in the Prudhoe Bay Field will recover approximately 1.4
billion barrels Tiwventy-six developed reservoirs will yvield up to 21 billion barrels,

The Giant Kuparuk Oil Pool has more than doubled EUR since discovery — Up to 2.8 billion barrels. Satellite reservoirs within the Kuparuk River Field will add another
735 million barrels.

The largest potential for development on the Arctic Slope is in the shallow Schrader Bluff Formation (including the West Sak Sands) and the Ugnu Formation. Some 23-
36 billion barrels of "cold and viscous' cil-in-place is available for exploitation. To date , about 4.7 to 8.5 billion barrels cil-in-place are under development. Improved
technology and sustained higher price levels provide incentive to develop the resource.




