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UNDISCOVERED OIL AND GAS RESOURCES OF U.S. ARCTIC ALASKA OUTER CONTINENTAL SHELVES
K.W. Sherwood, J.D. Craig, J. Scherr, P.P. Johnson, L.W. Cooke

U.S. Minerals Management Service
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UNDISCOVERED CONVENTIONALLY
RECOVERABLE OIL AND GAS BY PLAY

Minerals Management Service
Alaska OCSR, Anchorage, AK

Source:
Sherwood, K.W., Craig, J.D., Scherr, J., Johnson, P.P., and Cooke, L.W., 2001, Undiscovered Oil and Gas Resources of U.S. Arctic Alaska Outer Continental Shelves (abs): American Association of Petroleum Geologists, Annual International
Meeting, St. Petersburg, Russia, poster presentation, Abstracts with Programs, July 15-18, 2001, St. Petersburg, Russia.

Sherwood, K.W., Craig, J.D., Scherr, J., Johnson, P.P., and Cooke, L.W., 2002, Undiscovered Oil and Gas Resources of U.S. Arctic Alaska Outer Continental Shelves (abs): Poster presentation at AAPG Pacific Section, Anchorage, Alaska, May 18-
23, 2002; American Association of Petroleum Geologists Bulletin, v. 87, no. 6, p. 1159.
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inferred. Hatchures on
downthrown side.

EXPLANATION

Structure contour on basement,
in kilometers.

Wrench fault. Arrows show
direction of horizontal
displacement. Hatchures on
downthrown side.
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of Kornbrath and others (1997)

** Approximately the "Beaufortian" Sequence of
Hubbard, Edrich, and Rattey (1987); in Chukchi
shelf, extends from JU to BU.
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Glacial and
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mudstone,
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coal

Shallow marine to
nonmarine
sandstone, siltstone,
conglomerate, and
coal. Density
porosities in
sandstones average
29%.

Volcanic flows, tuffs,
sandstone, siltstone,
conglomerate, coal.
Density log
porosities average
15% in sandstones.
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Eocene 42.3 Ma
(+/- 10 Ma [K-Ar])

2

Eocene 40.7 Ma
(+/- 2 Ma [K-Ar])

2
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Paleontological data by Anderson, Warren
and Associates (08 Aug 1978) and reported
by Mobil Exploration (with geochemistry
report filed with Alaska Oil and Gas
Conservation Commission (Rept. 15, 1981)

Radiometric dates by Roger Denison
(1982) and reported by Tolson (1987, fig. 3).
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Discoveries: 14 (2 Gas, 12 Oil; 4 offshore)
Commercial Fields: 9
Total Discovered Recoverable

Oil Resources: 1938 Mmt (14,225 mmb)
Total Discovered Recoverable

Gas Resources: 790 Gcm (27,900 bcf)
Offshore Ellesmerian Discoveries:
Antares 1 (Oil, 338 bpd from Sag River)
Klondike (Oil, Swabbed from Shublik)
Northstar (28 Mmto [204 mmbo])
Liberty (19 Mmto [138 mmbo])
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ELLESMERIAN SEQUENCE PLAYS, ARCTIC ALASKA
Total Number of Offshore Plays = 9

Maximum Number of Undiscovered Offshore Oil and Gas Pools = 300
Mean Undiscovered Conventionally Recoverable Oil and Gas: 838 Mmt (6,148 mmb), 567 Gcm (20,011 bcf)

Mean Undiscovered Economically Recoverable Oil and Gas at $220/mt ($30/bbl) and $120/kcm ($3.52/mcf) = 410 Mmt (3,007 mmb), 45 Gcm (1,572 bcf)
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Discoveries: 14 (5 Gas, 9 Oil; 4 offshore)
Commercial Fields: 11
Total Discovered Recoverable

Oil Resources: 533 Mmt (3,915 mmb)
Total Discovered Recoverable

Gas Resources: 338 Gcm (11,934 bcf)
Offshore Rift Sequence Discoveries:
Burger (Gas, 142 Gcm [5,000 bcf]))
Klondike (Oil, Apparent Log Pay)
Popcorn (Gas, RFT Test, Log Pay)
Mukluk (146 bbl 12 API [584 bopd])

o

RIFT SEQUENCE PLAYS, ARCTIC ALASKA
Total Number of Offshore Plays = 4

Maximum Number of Undiscovered Offshore Oil and Gas Pools = 225
Mean Undiscovered Conventionally Recoverable Oil and Gas: 1,126 Mmt (8,267 mmb), 541 Gcm (19,080 bcf)

Mean Undiscovered Economically Recoverable Oil and Gas at $220/mt ($30/bbl) and $120/kcm ($3.52/mcf) = 557 Mmt (4,092 mmb), 66 Gcm (2,342 bcf)

Shelf edge onshore from Bird (1988, fig.
16.15) and Moore et al. (1994, fig. 13)
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BROOKIAN SEQUENCE PLAYS, ARCTIC ALASKA
Total Number of Offshore Plays = 20

Maximum Number of Undiscovered Offshore Oil and Gas Pools = 595
Mean Conventionally Recoverable Oil and Gas: 1076 Mmt (7,901 mmb), 1441 Gcm (50,865 bcf)

Mean Economically Recoverable Oil and Gas at $220/mt ($30/bbl) and $120/kcm ($3.52/mcf) = 381 Mmt (2,795 mmb), 8 Gcm (286 bcf)
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Discoveries: 27 (13 Gas, 14 Oil; 3 Offshore)
Commercial Fields: 6
Total Discovered Recoverable

Oil Resources: 228 Mmt (1,672 mmbo)
Total Discovered Recoverable

Gas Resources: 29 Gcm (1,024 bcf)

Offshore Brookian Discoveries:
Burger (Gas, Reserves Unknown)
Hammerhead (Oil, Gas, Reserves Unknown)
Kuvlum (Oil, 44 Mmt (325 mmb))
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U.S. HOPE BASIN PLAYS
Total Number of Offshore Plays = 4

Maximum Number of Undiscovered Offshore Oil and Gas Pools = 150
Mean Undiscovered Conventionally Recoverable NGL and Gas: 14 Mmt (103 mmb), 110 Gcm (3,899 bcf)

Mean Undiscovered Economically Recoverable NGL and Gas at $220/mt ($30/bbl) and $120/kcm ($3.52/mcf) = 5.5 Mmt (40 mmb), 43 Gcm (1,507 bcf)
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ELLESMERIAN SEQUENCE: Missippian to Early Jurassic

Ellesmerian rocks in the subsurface north of the Brooks Range are Mississippian to Early Jurassic in age. In the Brooks Range, Ellesmerian-equivalent rocks
are as old as Devonian and form allochthons that in some cases have been transported hundreds of kilometers northward when the southern parts of the
basin collapsed. The relationship of the Ellesmerian-equivalent rocks of the Brooks Range to the Ellesmerian rocks in the North Slope subsurface is therefore
problematic.

In the subsurface north of the Brooks Range, Ellesmerian rocks rest unconformably upon deformed flysch and metamorphites that are locally intruded by
felsic plutons. Ellesmerian clastic rocks were derived from landmasses exposed to the north (Arctic Alaska Basin) and to the east and west (Hanna Trough).
The chief Ellesmerian depocenter was an arcuate, highly-faulted rift basin that passes west as the Arctic Alaska Basin beneath northern Alaska and northward
as the Hanna Trough beneath Chukchi shelf. The rift basin in northern Alaska is flanked on the north by a southward-inclined, sparsely faulted homoclinal
shelf. Within the rift system, clastics (Endicott Gp.) filled the narrow grabens that floor the rift basin. Faulting ceased in most areas by the time (Late
Mississippian-Pennsylvanian) of widespread carbonate (Lisburne Gp.) deposition. Clastic sequences of Late Permian to Early Jurassic age generally reflect
deep-water settings in thermally-driven sags above the arrested rift system with proximal facies along the basin margins (approximately the modern limits of
preserved Ellesmerian Sequence). Within the rift system, the thickness of the Ellesmerian Sequence locally exceeds 4 kilometers beneath northern Alaska but
exceeds 11 km in some deep grabens beneath Chukchi shelf.

Important Ellesmerian Sequence reservoir formations include sandstones of the Ivishak Formation (Triassic), carbonates of the Lisburne Group
(Mississippian to Permian), and sandstones of the Endicott Group (Mississippian). The Ivishak Formation contains 94% (2,456 Mmto-energy-equivalent) of the
discovered oil and gas resources in the Ellesmerian Sequence in northern Alaska and the Arctic offshore. The Shublik Formation (Upper Triassic) and the
Kingak Formation (Jurassic) form important oil sources. These oil sources are thermally mature to overmature over large areas beneath Colville Basin. Oil
generated from these source rocks in Cretaceous-Tertiary time largely migrated toward the Barrow Arch (Arctic Alaska Basin) or presumably toward basin
margins (Hanna Trough).

Sixteen oil and gas pools have been discovered in the Ellesmerian Sequence with aggregate recoverable discovered resources of 1,938 Mmt (million metric
tons) of oil and 790 Gcm (billion cubic meters) of gas, or a total of 2,614 Mmto-energy-equivalent. Ellesmerian Sequence discovered resources represent 71%
of the discovered recoverable endowment (3,689 Mmto-energy-equivalent) of northern Alaska and the Arctic offshore. The largest discovered Ellesmerian
Sequence oil pool is Prudhoe Bay field with original recoverable reserves of 1,771 Mmto (13,000 mmbo) and 737 Gcmg (26,000 bcfg).

In the Arctic offshore, 9 Ellesmerian Sequence plays feature a total inventory of 356 mapped prospects. When the mapped prospects are supplemented with
846 “unidentified” prospects, risk analysis predicts the existence of up to 300 undiscovered oil and gas pools in Ellesmerian Sequence plays (overall
exploration success rate, 25%). Ellesmerian Sequence plays are estimated to offer 838 Mmto and 793 Gcmg of (mean, risked) undiscovered conventionally-
recoverable oil and gas, respectively, or a total of 1,323 Mmto-energy-equivalent. Ellesmerian Sequence undiscovered resources represent 26% of the
aggregate offshore undiscovered energy endowment (5,222 Mmto-energy-equivalent). The maximum possible (F05, unrisked) sizes of the largest
undiscovered Ellesmerian Sequence oil and gas pools are 420 Mmto (3,100 mmbo) and 260 Gcmg (9,160 bcfg), respectively.

In a high-price scenario ($30/bbl oil; $3.52/mcf gas), the nine offshore Ellesmerian Sequence plays are assessed with 410 Mmto and 45 Gcmg of (mean, risked)
undiscovered economically-recoverable oil and gas, respectively, or a total of 448 Mmto-energy-equivalent. This represents 34% of the conventionally-
recoverable energy endowment of Ellesmerian Sequence plays (1,323 Mmto-energy-equivalent) and 31% of the total regional economically-recoverable energy
endowment in the high-price scenario (entire Arctic offshore, 1,450 Mmto-energy-equivalent).

RIFT SEQUENCE: Early Jurassic to Early Cretaceous

The “Rift Sequence” as adopted here ranges from Early Jurassic to Early Cretaceous in age and corresponds to the “Beaufortian Sequence” defined for the Beaufort margin by Hubbard,
Edrich and Rattey (1987, Mar. Pet.Geol. 4/1). However, Jurassic-Cretaceous deposits related to the Beaufort margin rifting event also underlie the northern Chukchi shelf and these rocks
differ somewhat in age (Late Jurassic to Early Cretaceous) from the established Beaufortian Sequence. We group the rift-related rocks of northern Chukchi shelf with the established
Beaufortian Sequence under the more general term “Rift Sequence.”

The Rift Sequence was deposited within basins on the south flank of a 1,100-kilometer-long rift system that ultimately broke apart a lithospheric plate and created: an independent Arctic
Alaska plate; the Beaufort trailing margin; and (with sustained sea-floor spreading) the Canada Basin of the Arctic Ocean. The axis of the rift system was initially located just seaward of
the Hinge Line (where the Brookian Sequence abruptly thickens to the north) and is buried beyond recognition in conventional seismic data beneath thick deposits of the Brookian Sequence.
The rift system extended northwest along the Beaufort margin to 162° West Longitude then was offset south along a northeasterly transform fault that links to a separate rift segment beneath
North Chukchi basin. Right-lateral convergent shear along this transform forced deformation and uplift of the North Chukchi High during the period of rifting. The rift system beneath North
Chukchi basin was abandoned by the time of Brookian Sequence deposition (Albian) in northern Chukchi shelf.

Deposition of the Rift Sequence was controlled by a system of grabens, horsts, sags and uplifts in a zone of rift-deformed crust that extends up to 200 kilometers south of the Hinge Line.
The Rift Sequence in some grabens in the rift zone exceeds 3 kilometers in thickness but is 0.3 kilometers or less over local highs within the rift zone. South of the zone of rift deformation,
age-equivalent rocks were deposited in a stable setting on a continental shelf that deepened southward into an abyssal basin. South of the zone of rift deformation, Rift Sequence-equivalent
rocks reach maximum thickness of 1.2 kilometers (Moore et al., 1994, GSA DNAG G-1, fig. 13). Most of the oil and gas potential of the Rift Sequence offshore is associated with the rocks
deposited within the actual rift system.

Ninety-three percent (763 Mmto-energy-equivalent) of the discovered recoverable oil and gas resources in the Rift Sequence are associated with sandstones of the Kuparuk Formation
(Lower Cretaceous). Important new reserve additions (58 Mmto) since 1994 are associated with sandstones of Jurassic and Cretaceous age (Alpine, Nuiqsut, and Nechelik sandstones)
near the top of the Kingak Formation. These Jurassic-Cretaceous sandstones are the objectives of a renewed wave of oil and gas exploration in northern Alaska. The Pebble Shale is an
important oil source within the Rift Sequence. The Pebble Shale is thermally mature to overmature over large areas beneath Colville Basin. Oil generated from the Pebble Shale and
underlying Ellesmerian Sequence oil sources largely migrated toward the Barrow Arch (Arctic Alaska Basin) or presumably toward basin margins (Hanna Trough).

Fourteen Rift Sequence oil and gas pools have been discovered in northern Alaska and the Arctic offshore, with aggregate discovered recoverable resources of 533 Mmt oil and 338 Gcm
gas, or a total of 823 Mmto-energy-equivalent. Rift Sequence discovered recoverable resources represent 22% of the discovered recoverable energy endowment (3,689 Mmto-energy-
equivalent) of northern Alaska and the Arctic offshore. The largest discovered Rift Sequence oil pool is Kuparuk field with original reserves of 381 Mmto (2,800 mmbo) and 28 Gcmg (987
bcfg).

In the Arctic offshore, four Rift Sequence plays offer a total inventory of 109 mapped prospects. When the mapped prospects are supplemented with 252 “unidentified” prospects, risk
analysis predicts the existence of up to 225 undiscovered oil and gas pools in Rift Sequence plays (overall exploration success rate, 62%). Rift Sequence plays are estimated to offer 1,126
Mmto and 541 Gcmg of (mean, risked) undiscovered conventionally-recoverable oil and gas, respectively, or a total of 1,589 Mmto-energy-equivalent. Rift Sequence undiscovered
recoverable resources represent 30% of the aggregate offshore undiscovered energy endowment (5,222 Mmto-energy-equivalent). The maximum possible (F05, unrisked) sizes of the
largest undiscovered Rift Sequence oil and gas pools are 500 Mmto (3,600 mmbo) and 200 Gcmg (7,140 bcfg), respectively.

In a high-price scenario ($30/bbl oil; $3.52/mcf gas), the four offshore Rift Sequence plays are assessed with 557 Mmto and 66 Gcmg of (mean, risked) undiscovered economically-
recoverable oil and gas, respectively, or a total of 614 Mmto-energy-equivalent. This represents 39% of the conventionally recoverable energy endowment of Rift Sequence plays (1,589
Mmto-energy-equivalent) and 42% of the total regional economically recoverable energy endowment for the high-price scenario (entire Arctic offshore, 1,450 Mmto-energy-equivalent).
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BROOKIAN SEQUENCE: Early Cretaceous to Holocene

The Brookian Sequence ranges from Early Cretaceous to Holocene in age and records the uplift and denudation of the Brooks Range as a dominant
sedimentary source terrane from Early Cretaceous to present. Brookian strata fill four principal depocenters: Colville Basin--an Early Cretaceous foredeep
coupled to uplift of the Brooks Range; North Chukchi Basin--created by Cretaceous and Tertiary rift and sag subsidence events; Nuwuk Basin--a trailing
margin sedimentary wedge of Early Cretaceous and younger age; and Kaktovik Basin--a trailing margin sedimentary wedge overprinted by folding, thrusting,
and development of piggyback basins. In some of these basins, Brookian strata exceed 12 kilometers in thickness. Over the Chukchi Platform, Arctic
Platform, and North Chukchi High, the Brookian Sequence is relatively thin, typically less than 3 kilometers.

Reservoir rocks are associated with turbidite sandstones near the base of major delta progradation cycles and deltaic sandstones that cap major delta
progradation cycles. Eighty percent (202 Mmto-energy-equivalent) of Brookian Sequence discovered recoverable oil and gas resources (252 Mmto-energy-
equivalent) are associated with deltaic sandstones, mostly in the Schrader Bluff and West Sak pools. Twenty percent (50 Mmto-energy-equivalent) of the
discovered recoverable resources are associated with base-of-slope turbidite sandstones, which also account for 34 Mmto in new reserve additions over the
past 5 years. These turbidite sandstones are presently a popular exploration target near developed fields in northern Alaska. Most Brookian Sequence
shales are gas-prone. However, the Upper Cretaceous Hue Shale is an important oil source rock at the base of the Brookian Sequence east of Prudhoe Bay
field. The Hue Shale is thermally mature beneath parts of the Colville Basin east of Prudhoe Bay field and is considered the most probable source for oil
pools predicted to occur in ANWR.

Twenty-seven Brookian Sequence oil and gas pools have been discovered in northern Alaska and the Arctic offshore, with aggregate discovered recoverable
resources of 228 Mmt oil and 29 Gcm gas, or a total of 252 Mmto-energy-equivalent. Brookian Sequence discovered recoverable resources represent 7% of
the discovered recoverable energy endowment (3,689 Mmto-energy-equivalent) of northern Alaska and the Arctic offshore. The largest discovered Brookian
Sequence oil pool is West Sak field with original reserves of 68 Mmto (500 mmbo). This represents only 3% of an estimated 2,044 Mmto (15,000 mmbo) of oil
in place at West Sak field. The recoverability at West Sak is forecast to be very low owing to the shallow, low-pressure, and low-temperature reservoir and
viscous crude oil ranging from 10° to 22° API gravity.

In the Arctic offshore, 20 Brookian Sequence plays offer a total inventory of 607 mapped prospects. When the mapped prospects are supplemented with
1,126 “unidentified” prospects, risk analysis predicts the existence of up to 595 undiscovered oil and gas pools in Brookian Sequence plays (overall
exploration success rate, 34%). Brookian Sequence plays are estimated to offer 1,076 Mmto and 1,441 Gcmg of (mean, risked) undiscovered conventionally-
recoverable oil and gas, respectively, or a total of 2,310 Mmto-energy-equivalent. Brookian Sequence undiscovered resources therefore represent 44% of the
aggregate offshore-undiscovered energy endowment (5,222 Mmto-energy-equivalent). Eighty-three percent (1,917 Mmto-energy-equivalent) of the Brookian
Sequence conventionally recoverable energy endowment is associated with deltaic sandstone reservoirs. Seventeen percent (393 Mmto-energy-equivalent) is
associated with turbidite sandstone reservoirs. The maximum possible (F05, unrisked) sizes of the largest undiscovered Brookian Sequence oil and gas
pools are 300 Mmto (2,220 mmbo) and 960 Gcmg (34,000 bcfg), respectively.

In a high-price scenario ($30/bbl oil; $3.52/mcf gas), the 20 offshore Brookian Sequence plays are assessed with 381 Mmto and 8 Gcmg of undiscovered
economically-recoverable oil and gas, respectively, or a total of 388 Mmto-energy-equivalent. This represents 17% of the conventionally recoverable energy
endowment of Brookian Sequence plays (2,310 Mmto-energy-equivalent) and 27% of the regional economically recoverable energy endowment (1,450 Mmto-
energy-equivalent) for the high-price scenario. Eighty-three percent (322 Mmto-energy-equivalent) of the Brookian Sequence economically recoverable energy
endowment is associated with deltaic sandstone reservoirs. Seventeen percent (66 Mmto-energy-equivalent) is associated with turbidite sandstone
reservoirs.
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U.S. HOPE BASIN SEDIMENTARY FILL: Paleocene(?) to Holocene

Hope Basin initially subsided as a 100-kilometer-wide transtensional rift basin, possibly beginning as early as Paleocene time, although Eocene rocks directly overlie
metamorphic basement in two Kotzebue Sound wells (Cape Espenberg 1 and Nimiuk Point 1) near the basin edge. Paleocene-Eocene rift faulting was followed by
development of a regional unconformity of probable Oligocene age. Thermal “sag” subsidence beginning in Oligocene time broadened the basin to over 200 km but
was interrupted during Miocene(?) time by a second phase of extensional faulting confined mostly to a narrow 60-kilometer-wide core area between Point Hope and
the Kotzebue Arch.

Based on the stratigraphy of the Kotzebue Sound wells and the seismic stratigraphy offshore, two play sequences were adopted for the assessment of Hope Basin.
The “Eocene Play Sequence” features volcanic flows, tuffs, and low-porosity sandstones. Radiometric dates for volcanic rocks in the Eocene Play Sequence range
from 40.7 to 42.3 Ma. The “Oligocene to Holocene Play Sequence” features high porosity sandstones and conglomerates but no volcanic rocks. Both sequences
are coal-bearing in the Nimiuk Pt 1 well and broadly shallow marine to non-marine.

The “Oligocene to Holocene Play Sequence” contains porous sandstones with an average density-log porosity of 29% and these rocks form the most attractive
target reservoir formation for oil and gas. Hydrocarbon generation potential in Hope Basin is problematic. Organic materials in shales are predominately gas-prone.
Geothermal data from the Kotzebue Sound wells suggest that Hope Basin fill at depths greater than 3 kilometers may be thermally mature and oil-generative (given
appropriate organic materials). However, only a small part of U.S. Hope Basin exceeds 3 kilometers in total thickness. The volume and areal extent of thermally
mature rocks is therefore small. Only those traps directly above the thermally mature volume would receive thermogenic hydrocarbons migrating upward along
numerous faults. Biogenic methane from coal biodegradation may have more widespread potential in Hope Basin. In keeping with these observations, Hope Basin
is modeled as a gas province.

The two Kotzebue Sound wells did not encounter any shows or indications of oil or gas.

No leasing or drilling has occurred on Federal lands in Hope Basin. The two Kotzebue Sound wells at the southeast end of Hope Basin were drilled in 1974-1975 on
State of Alaska leases.

In the Hope Basin Federal offshore, four plays offer a total inventory of 208 mapped prospects. When the mapped prospects are supplemented with 218
“unidentified” prospects, risk analysis predicts the existence up to 150 undiscovered oil and gas pools (overall exploration success rate, 35%). Hope Basin plays
are estimated to offer 110 Gcmg and 14 Mmt-Ngl of (mean, risked) undiscovered conventionally recoverable gas and natural gas liquids, respectively, or a total of 108
Mmto-energy-equivalent. The maximum possible (F05, unrisked) size of the largest undiscovered Hope Basin gas pool is 138 Gcmg (4,800 bcfg) recoverable.

In a high-price scenario ($30/bbl oil; $3.52/mcf gas), the four Hope Basin plays are assessed with 43 Gcmg and 5.5 Mmt-Ngl of (mean, risked) undiscovered
economically-recoverable gas and natural gas liquids, respectively, or a total of 42 Mmto-energy-equivalent. This represents 39% of the conventionally recoverable
energy endowment of Hope Basin (108 Mmto-energy-equivalent).

@RISK DATA SHEET FOR OIL AND GAS YIELDS
YEAR 2000 ASSESSM ENT UPDATE

CHUKCHI SHELF PLAY NO. UACS

PLAY NAME_____________________________________________________________

OIL YIELD (barrels recoverable per acre-foot):

Input Constant and @RISK Equation “=(7758.38*a2*b2*c2*d2)”

MEAN STANDARD

DEVIATION

MINIMUM

(LWR TRUNC.)

MAXIMUM

(UPPER TRUNC.)

f(x) TYPE

POROSITY TNormal

OIL

SATURATION
TNormal

OIL RECOVERY

FACTOR
TLNormal

OIL SHRINKAGE

FACTOR (1/FVF)
TNormal

Dependency or Correlation Matrix for Oil Yield Calculation :

POROSITY OIL SATURATION OIL RECOVERY

FACTOR

OIL SHRINKAGE

FACTOR (1/FVF)

POROSITY 1 (1.0) .9 (0.907) .9 (0.884) .8 (0.842)

OIL SATURATION .9 (0.907) 1 (1.0) .8 (0.75) .8 (0.797)

OIL RECOVERY

FACTOR
.9 (0.884) .8 (0.75) 1 (1.0) .8 (0.775)

OIL SHRINKAGE

FACTOR (1/FVF)
.8 (0.842) .8 (0.797) .8 (0.775) 1 (1.0)

open entry is input value; entry in parens is output (model-calculated) value

GAS YIELD (mmcfg recoverable per acre-foot)

Input Constant and @RISK Equation “=(1.5378*a2*(1-b2)*c2*d2*e2*f2/g2)”

MEAN STANDARD

DEVIATION

MINIMUM

(LWR. TRUNC.)

MAXIMUM

(UPPER TRUNC.)

f(x) TYPE

POROSITY TNormal

WATER

SATURATION
TLNormal

PRESSURE (PSI) TNormal

GAS FVF (1/Z) TNormal

GAS RECOVERY

FACTOR
TNormal

GAS

“SHRINKAGE”

FACTOR

TNormal

TEMPERATURE

(�R)
TNormal

Dependency or Correlation Matrix for Gas Yield Calculation:

POROSITY GAS

SATURATION

PRESSURE GAS

FVF

(1/Z)

GAS

RECOVERY

FACTOR

GAS

SHRINKAGE

FACTOR

TEMPER-

ATURE

(�R)

POROSITY 1 (1.0) 0.9 (0.898) 0 (-0.021) 0 (0.065) 0.8 (0.771) 0 (0.049) 0 (-0.068)

GAS

SATURATION

0.9 (0.898) 1 (1.0) 0 (-0.016) 0 (0.113) 0.6 (0.55) 0 (0.033) 0 (-0.074)

PRESSURE 0 (-0.021) 0 (-0.016) 1 (1.0) 0 (0.095) 0 (0.032) 0 (0.222) 0.95

(0.949)

GAS FVF (1/Z) 0 (0.065) 0 (0.113) 0 (0.095) 1 (1.0) 0 (0.071) 0 (0.053) 0 (0.061)

GAS RECOVERY

FACTOR

0.8 (0.771) 0.6 (0.55) 0 (0.032) 0 (0.071) 1 (1.0) 0 (0.173) 0 (0.026)

GAS

SHRINKAGE

FACTOR

0 (0.049) 0 (0.033) 0 (0.222) 0 (0.053) 0 (0.173) 1 (1.0) 0 (0.277)

TEMPERATURE

(�R)

0 (-0.068) 0 (-0.074) 0.95 (0.949) 0 (0.061) 0 (0.026) 0 (0.277) 1 (1.0)

open entry is input value; entry in parens is output (model-calculated) value

________________________________________________________

NOTES:

Logic Behind Dependency Relationships: Factors Generally Related to Burial Depth

Oil Yield: Shallow Depth = High Porosity = High Oil Saturation = High Recovery Factor = High Oil

“Shrinkage Factor”
1

(or Low FVF)

Gas Yield: High Porosity = High Gas Saturation = High Gas Recovery; High Pressure = High

Temperature; additional depth-coincident dependencies produce a statistically incorrect matrix

and numerically detract from the most significant dependency factors.

f(x) types: TNormal, truncated normal distribution

TLNormal, truncated log-normal distribution

_________________________________________________________

kws h:\@riskdata.wpd

1
“shrinkage factor” = 1/FVF, and therefore is actually a volume retention or survival factor, which should

be higher in shallow oil deposits

ASSESSMENT OF PLAY RESOURCES IN GRASP

RISK ANALYSIS

ESTIMATES FOR OIL AND GAS RESERVOIR YIELD FACTORS

GRASP PLAY DATA FORM—YEAR 2000 UPDATE

UA_________ ____________________________________

Assessment Province Play UAI Number Play Number, Name

______________________________________

Assessor(s), Date

PLAY AREA PLAY DEPTH RANGE________________________

AVG. OIL GRAVITY_______�API RESERVOIR THERMAL MATURITY (%R0)___________

PORE MODULE (8-Point Distributions for Export Into PRESTO)

F100 F99 F95 F90 F75 F50 MEAN F25 F10 F05 F02 F01 F00

PROSPECT AREA (ac)

FILL FRACTION (0-1)

POOL AREA (ac)

NET PAY (ft)

MPRO MODULE (9-Point Distribution for GRASP)

F100 F99 F95 F75 F50 MEAN F25 F05 F02 F01 F00

N0's. OF PROSPECTS -NA-

Maximum No. of Pools from MPRO__________ Mean Number of Pools from MPRO ____________

Play Level Chance (0.0-1.0) Prospect Level Chance (0.0 to 1.0) Overall Exploration Chance (Play X Pros.)

No. of Discoveries No. of Exploration Wells Exploration Success Ratio (0.0 to 1.0)

MATCH MODULE--DISCOVERY DATA

POOL RANK

AND NAME

1. 2. 3. 4. 5.

OIL (106bbl oil)

GAS (109 cfg)

BOE (106bbl oil)

SAMPLER MODULE--OIL YIELD (Sampler Input K=7758.38)

F100 F99 F95 F90 F75 F50 MEAN F25 F10 F05 F02 F01 F00

A. POROSITY (FRAC.)

B. OIL SATURATION

(FRAC.)

C. OIL SHRINKAGE

FACTOR (1/FVF)

D. OIL RECOVERY

FACTOR (FRAC)

OIL YIELD (BBL/AC-FT)=7758.38 (A � B � C � D)

Play Number, Name ________________________________________________

SAMPLER MODULE--GAS YIELD (Sampler Input K=1.5378)

F100 F99 F95 F90 F75 F50 MEAN F25 F10 F05 F02 F01 F00

A. POROSITY (FRAC.)

B. GAS SATURATION

(FRAC.)

C. RESERVOIR TEMP.

�RANKINE (Vbl. #6)

D. RESERVOIR

PRESS. (PSI) [Vbl. #1]

E. GAS FVF (1/Z)

F. GAS RECOVERY

FACTOR (FRAC)

G. GAS SHRINKAGE

FACTOR (COMBUST.

FRAC. + FRAC. VOL.

AFTER NGL LOSS)

GAS YIELD (MMCFG/AC-FT)=[43560 ft3/ac-ft] [A � B � F � G] [E (60�F+460)/C] [D/14.73] [1/1000000]

MONTE MODULE (8-Point Distributions for Export Into PRESTO)

F100 F95 F75 F50 MEAN F25 F05 F01 F00

OIL YIELD

(BBL/ACRE-FOOT)

GAS YIELD (106

FEET3/ACRE-FOOT)

SOLUTION GAS/OIL

RATIO (CFG/BBL)

NGL YIELD (BBL/106

CFG)

RATIO OF OIL POOLS TO GAS POOLS IN PLAY

OPROB (Probability a Pool Will Consist Entirely of Oil) (0.0 to 1.0)

GPROB (Probability a Pool Will Consist Entirely of Gas) (0.0 to 1.0)

MXPROB (Probability a Pool Will Consist of Both Oil and Gas) (0.0 to 1.0)

OFRAC (Fraction of Pool Volume to Oil) (0.0 to 1.0)

GRASP RESULTS

F100 F99 F95 F90 F75 F50 MEAN F25 F10 F05 F02 F01 F00

OIL RESOURCES (109

BARRELS)

GAS RESOURCES (1012

CUBIC FEET)

BOE RESOURCES (109

BARRELS-

EQUIVALENT)

kws h:\NRA2000\dataforms\generalgrspform.doc

RISK ANALYSIS FORM
YEAR 2000 Resource Assessment Update

Alaska OCS Region
Assessment Province ________________________ Play:___

__________________

No. Name

Assessor__________________________ Play U.A.I.

No.________________________

EXPLORATION SUCCESS RATIO = _____ (From exploration success rate within play, exploration success rate in

productive analog, or prospect grading)

PLAY CHANCE FACTORS CONDITIONAL PROSPECT CHANCE

FACTORS
(Complete and enter to PRASS only if play is not known to be (Complete and enter to PRASS only if Exploration Success Ratio Not

Available. Must

successful, or, if Overall Play Level Chance is less than 1.0) assume success of same factor at play level. No entry needed if equal

to 1.0)

TRAP - SEAL - TIMING

______ CLOSURE PRESENCE (reliability of map size or definition) _______

_______ SEAL PRESENCE (top, lateral; role of faults; number of seals required)_______

_______ TIMING (relative to petroleum migration) _______

RESERVOIR - POROSITY

_______ RESERVOIR PRESENCE (areal distribution as limited by deposition, _______
facies changes, truncation at regional unconformities)

_______ POROSITY (primary, secondary, fracture; not plugged or cemented) _______

SOURCE - MATURATION - MIGRATION

_______ SOURCE PRESENCE (organic quantity and quality, areal extent, _______
thickness, total organic carbon)

_______ MATURATION (sufficient time, temperature) _______

_______ MIGRATION (primary (expulsion) and(?) secondary (source to _______
trap); migration route vs. prospects; migration distance)

PRESERVATION/HC QUALITY - RECOVERY

_______ PRESERVATION (risk of flushing, biodegradation, diffusion, thermal _______
overmaturation of pooled oil and cracking to gas; processes
yielding viscous, high-sulfur, possibly unproducible oil)

********************************************************************************
*********

Calculate the Following as a Check on Results

A.____ OVERALL PLAY LEVEL CHANCE (Product of all play chance factors)
B.____ OVERALL PROSPECT LEVEL CHANCE (Exploration Success Ratio, or product of all
conditional Prospect Chance Factors. Must be � Overall Play Level Chance.)

A X B = ____ = EXPLORATION CHANCE
In GRASP, you may enter the individual risk elements coded above, or you may directly enter the
overall play level chance and the overal prospect level chance.

EXPLANATIONOFTHERISKFORM

Bearinmindwhenfillingout theRISKANALYSISFORMthat thepurposeofthisexerciseistodeterminetheExplorationChancefor thePlay. TheExplorationChance
is a keytermin the GRASP assessment programthat is used to derive a NUMBEROFPOOLSdistribution fromthe NUMBEROFPROSPECTSdistribution. For example, the
ExplorationChancemultipliedbythemeannumberofprospectsdeterminesthemeannumberofhydrocarbonpoolsinthePlay. ThisoperationisperformedintheMPROmoduleof

PRASS. The output of the MPROmodule is thenusedbythe PSUMmodule which multiplies the POOLSIZEdistributionbythe NUMBEROFPOOLSdistribution to derive a
PLAYENDOWMENT.

Thecodes listedbeside thevarious riskfactors correspondto the input codes usedin theINMPROmodule to identify the important risk factors of the subject Play. The
INMPROmodule is employed to input and identify Play versus Prospect Levels, relevant risk elements, and the probability (or CHANCE) of adequacy of these elements. For

example: thecode1,04,0.7 indicates that there is a70%chancethat adequatesealingconditionsexist at at least oneprospect withinthePlay. Defaults areset to1.0, soif adequate
sealingconditionsarecertaintobepresent somewherewithintheplay,noinputcodeentryisrequiredfor thisparticularriskfactor.

The following are additional explanations of the terms and concepts used on the provided RISK ANALYSIS FORMand supplement the excellent discussion of risk

analysisgivenbyWhite(1993,AAPG77/12,2048-2061).

EXPLORATION SUCCESS RATIO: If drilling has identified several hydrocarbon accumulations in the play, a success ratio may be calculated by dividing the number of
discoveriesbythetotal number ofexploratorywells. Inthiscase, theOVERALLPLAYLEVELCHANCEequals1.0. Anexplorationsuccess ratio fromaproducinganalogplay
may also be entered here, but be prepared to defend the applicability of the analog. If an entry is made here, do not enter any PROSPECT CHANCE FACTORS because the

EXPLORATIONSUCCESSRATIOisequal totheOVERALLPROSPECTLEVELCHANCE(or1-DryHoleRisk).

PLAYCHANCEFACTORS:assignaprobabilitythat agivenfactor isadequatesomewhereinthesubject Play. Onlyconsider thosefewfactorswiththegreatest potential tocause
everyprospect inthePlaytofail. Circlethecritical factors, andenterprobabilitiesasdecimal fractions. If reservoiredhydrocarbonscapableof flowingtoawellboreareknowntobe

present withinthePlay, theOVERALLPLAYLEVELCHANCEisequal to1.0. Inthiscase,noentriesaremadeinthePlayChancefactorcolumn.

CONDITIONALPROSPECTCHANCEFACTORS: OntheconditionthataparticularChanceFactor isadequatesomewhereinthePlay, assignaprobabilityofadequacyfor the

groupof prospects. Ineffect, this is the fractionof all of the prospects or proportionof the Playarea where adequacy is achieved for the particular Chance Factor. Underline the
Critical Factors, and enter the probabilities as decimal fractions. Again, concentrate on the fewmost "risky" factors affecting the prospects in the Play group. All Conditional

ProspectChanceFactorsleftblankwilldefault to1.0(adequateforallprospects).

Youmayassigna probability for individual Chance Factors at EITHERthe PlayORProspect level, BUTNOTATBOTHPLAYANDPROSPECTLEVELSFORTHESAME

CHANCEFACTOR. Incertainsituations, thisrulemaybeviolated(White,1993,p.2053). Butgenerally, followingthissuggestionwill avoidtheappearanceof"doublerisking"the
samefactor.

A. OVERALLPLAYLEVELCHANCEis theproduct of all of theChanceFactor probabilitiesat thePlaylevel. This termis, ineffect, theprobabilitythat pooled, recoverable

hydrocarbonsarepresent inthesubject playandshouldreflect your viewsabout playviability. Ifhydrocarbonshavebeendiscoveredinat least oneprospect inthePlay, this termis
equal to1.0. Solidbutuntestedplaysshouldhaveplaychancesintherange0.6to1.0. Conceptual playsabout whichlittleisknownshouldhaveplaychancesintherange0.3to0.6.
Iftheplayissoriskyastoberatedachancelessthan0.1,nofurtherquantificationofresourcesisnecessary.

B. OVERALLPROSPECTLEVELCHANCE is either equal to the EXPLORATIONSUCCESS RATIO(defined above) or the product of all CONDITIONALPROSPECT

CHANCEFACTORS. As a guide: for the period1969-1981, the U.S. average success ratio for all exploration wells, includingstep-outs fromknown fields, was 26.1%. For the
same period, the average success ratio for "newfield wildcats" was 15.3%1. The latter figure is probablymore representative of exploration success in unproven plays in frontier
basins. However, usingmoremodernseismicandgeochemical prospect screeningtechniques, inrecent yearssomeplays inmaturebasinshavehadexplorationsuccessratesashigh

as 85%. Exploration chances this high should be reserved for the very best plays in the most prolific basins (i.e., Beaufort shelf). Atypical range for OVERALLPROSPECT
CHANCEis between 10%and 40%(White, 1993, p. 2052), although a fewbasins and plays realize success ratios outside this range. Keep in mind we are assessing "geologic

success",not"economicsuccess". Consequently,onecouldallowforchancesmoreoptimisticthanthecitednational rates, whichrepresenteconomicsuccess.

EXPLORATIONCHANCE is defined as the product of the OVERALLPLAYLEVELCHANCEand the OVERALLPROSPECTLEVELCHANCE. As a final step before
entering the Chance Factors in INMPRO and running the MPRO and PSUM modules, do a quick "reality check" to see the effects of your risking efforts. Multiply the
EXPLORATIONCHANCEbythemeannumber ofprospects toarriveat theapproximatemeannumber ofhydrocarbonPOOLS. (Thisexerciseonlygivesanapproximateanswer

because GRASPdoes not actuallyuse theExplorationChance in these computations, relyinginsteadonPlayChanceandProspect Chance toapplyvectorial transformations to the
ProspectNumbersDistributions. TheEXPLORATIONCHANCEisreportedinPRASSoutputonlyasaformality).

Does themeannumber ofpools fromthis exerciseseemreasonable givenyour knowledgeof thePlay's geology? At this stage it is easytore-adjust your PlayLevel andProspect
LevelChanceFactorsuntil youaresatisfiedwiththeresult.

1 statisticsfromSimmons,M.R.,1990,OurUpcomingDomesticEmbargo: PaperdeliveredatOCSPolicyCommitteeMeeting, Anchorage,Alaska,May23,1990.
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PORE Reserves Undisc.Pot.

Play Ac/Ft Ac/Ft No. Pools Gas Oil Gas Oil Gas Oil Gas Oil

No. Area UAI Code Name mu sig. sq. Mean Max (BCF) (MMB) (BCF) (MMB) (BCF) (MMB) (BCF) (MMB)

1 CHUKCHI UACS0100 Endicott Clastics-Chuk. Plat. 13.931 1.441 22 89 - - - - 9539 3172 3027 925 1746 542

2 CHUKCHI UACS0200 Endicott Clastics-Arct. Plat. 12.174 2.018 0.4 8 - - - - 50 2 133 6 34 2

3 CHUKCHI UACS0300 Lisburne Carbonates 12.724 1.347 4 24 - - - - 141 65 132 51 64 25

4 CHUKCHI UACS0400 Ellesmerian "Deep Gas" 12.836 0.963 11 72 - - - - 755 19 310 8 155 4

5 CHUKCHI UACS0500 Sadlerochit Gp.-Chuk. Plat. 13.452 1.468 13 33 - - - - 2841 558 1038 190 527 99

6 CHUKCHI UACS0600 Sadlerochit Gp.-Arct. Plat. 13.638 1.055 10 42 - - - - 3041 1182 1356 466 813 282

7 CHUKCHI UACS0700 Rift Seq.-Active Margin Clastics 13.150 1.883 31 78 - - - - 7990 4361 2383 1108 1216 580

8 CHUKCHI UACS0800 Rift Seq.-Stable Marine Shelf 13.081 1.632 37 101 - - - - 7172 2319 1613 494 892 279

9 CHUKCHI UACS0900 Rift Seq.-"Deep Gas" 11.694 0.473 4 17 - - - - 108 3 48 1 25 1

10 CHUKCHI UACS1000 Herald Arch, Thrust Zone 10.532 0.343 0.2 16 - - - - 1 0 3 0 2 0

11 CHUKCHI UACS1100 Foreland Foldbelt 13.114 1.284 19 46 - - - - 4338 384 1505 38 762 20

12 CHUKCHI UACS1200 Torok Turbs.-Chuk. Wrench Zn. 12.430 1.357 10 39 - - - - 583 157 227 57 113 30

13 CHUKCHI UACS1300 Nanushuk-Chuk. Wrench Zn. 12.342 1.476 2 19 - - - - 317 115 336 124 140 55

14 CHUKCHI UACS1400 Sand Apron - N. Chuk. High 13.942 2.241 9 43 - - - - 15697 1613 10159 249 3583 703

15 CHUKCHI UACS1500 L.Brook. Topset-N. Chuk. Bsn. 12.159 1.518 15 54 - - - - 147 93 992 25 264 28

16 CHUKCHI UACS1600 Brookian "Deep Gas" 12.547 0.846 3 36 - - - - 237 6 235 6 114 3

17 CHUKCHI UACS1700 Torok Turbs.-Arct. Plat. 12.669 0.337 0.3 7 - - - - 17 6 5 19 38 13

18 CHUKCHI UACS1800 Nanushuk-Arct. Plat. 12.232 0.640 2 12 - - - - 84 100 58 73 33 41

19 CHUKCHI UACS1900 U.Brookian Sag Seq.-N. Chuk. Bsn. 10.936 1.393 1 10 - - - - 37 2 94 2 19 5

20 CHUKCHI UACS2000 U. Brookian Turbs.-N. Chuk. Bsn. 12.051 0.931 6 36 - - - - 476 27 301 8 109 10

21 CHUKCHI UACS2100 U. Brookian-Paleovalley Fill 13.034 1.059 5 34 - - - - 1462 952 904 499 474 267

22 CHUKCHI UACS2200 U. Brookian-Intervalley Highs 12.026 1.305 3 20 - - - - 191 214 218 203 100 95

23 CHUKCHI UACS2300 Franklinian-Northeast Chukchi Basin 13.875 1.518 4 16 - - - - 1681 63 1344 33 468 12

24 CHUKCHI UACS2400 Lower Brookian-Nuwuk Basin 11.792 1.372 1 7 - - - - 323 8 376 9 128 3

25 CHUKCHI UACS2500 Upper Brookian-Nuwuk Basin 11.695 2.539 2 13 - - - - 1065 29 981 24 239 6

26 CHUKCHI UACS2600 Hope Bsn-Late Seq. [HB Play 1] 12.773 1.233 1 8 - - - - 341 9 567 15 207 6

27 CHUKCHI UACS2700 Hope Bsn-Early Seq. [HB Play 2] 12.014 1.157 2 14 - - - - 115 3 157 4 63 2

28 CHUKCHI UACS2800 Hope Bsn-Shallow Sands [HB Play 3] 11.59 0.97 1 16 - - - - 68 2 115 3 49 1

29 CHUKCHI UACS2900 Hope Bsn-Deep Sands [HB Play 4] 11.59 0.97 0.04 3 - - - - 1 0.04 27 1 12 0.3

Pool #1 Pool #2

CHUKCHI SHELF--YEAR 2000
ResultsLog-N Params. Mean Pool Sizes (Unrisked)

N (MPRO)

h:\nra2000\AssessmentResults-Chukchi\ChukchiInputData2000.xls

PLAY

No. Name F100 F95 F75 F50 Mean F25 F05 F02 F01 F00 F100 F95 F75

1 Endicott Clastics-Chuk. Plat. 302 3012 8832 18650 34483 40000 115520 181800 245890 1151000 0.08 0.3 0.37

2 Endicott Clastics-Arct. Plat. 42 695 2584 6430 16064 16023 59544 103500 147700 985000 0.08 0.3 0.37

3 Lisburne Carbonates 242 2049 5566 11150 18946 22330 60660 92400 122380 514000 0.08 0.3 0.37

4 Ellesmerian "Deep Gas" 472 2933 6890 12480 18382 22594 53086 77000 96723 330000 0.08 0.3 0.37

5 Sadlerochit Gp.-Chuk. Plat. 220 2415 7413 16160 31525 35248 108200 173600 237870 1190000 0.08 0.3 0.37

6 Sadlerochit Gp.-Arct. Plat. 280 2018 5105 9730 15380 18555 46948 69400 90104 341000 0.08 0.3 0.37

7 Rift Seq.-Active Margin Clastics 120 1674 5682 13300 29360 31064 105430 176500 248720 1437000 0.08 0.3 0.37

8 Rift Seq.-Stable Marine Shelf 117 1488 4882 11150 23611 25477 83617 138000 192660 1100000 0.08 0.3 0.37

9 Rift Seq.-"Deep Gas" 1670 5448 9479 13930 16394 20471 35616 45000 52548 116000 0.08 0.3 0.37

10 Herald Arch, Thrust Zone 508 1368 2174 3000 3362 4140 6581 8000 9112 22000 0.12 0.19 0.22

11 Foreland Foldbelt 304 2492 6670 13220 22124 26214 70164 106200 140090 575000 0.12 0.19 0.22

12 Torok Turbs.-Chuk. Wrench Zn. 200 1680 4592 9240 15803 18583 50794 77600 102920 436000 0.08 0.3 0.37

13 Nanushuk-Chuk. Wrench Zn. 110 1176 3538 7610 14494 16364 49238 78300 106740 519000 0.08 0.3 0.37

14 Sand Apron - N. Chuk. High 40 778 3209 8590 24973 23017 94975 172600 256990 1900000 0.17 0.53 0.6

15 L.Brook. Topset-N. Chuk. Bsn. 70 752 2323 5087 9997 11142 34422 55368 76011 383650 0.09 0.18 0.22

16 Brookian "Deep Gas" 280 1628 3697 6540 9344 11561 26252 37100 46697 152000 0.08 0.3 0.37

17 Torok Turbs.-Arct. Plat. 1370 3508 5446 7393 8193 10037 15583 18756 21223 40000 0.08 0.3 0.37

18 Nanushuk-Arct. Plat. 560 2257 4333 6819 8548 10732 20607 27127 32584 83000 0.08 0.3 0.37

19 U.Brookian Sag Seq.-N. Chuk. Bsn. 70 709 2107 4491 8431 9574 28449 45016 61127 292000 0.09 0.18 0.22

20 U. Brookian Turbs.-N. Chuk. Bsn. 120 787 1873 3424 5107 6258 14902 21480 27409 95000 0.09 0.18 0.22

21 U. Brookian-Paleovalley Fill 160 1063 2599 4840 7402 9013 22046 32138 41319 149000 0.08 0.3 0.37

22 U. Brookian-Intervalley Highs 140 1318 3754 7772 13908 16090 45836 71251 95612 430000 0.08 0.3 0.37

23 Franklinian-Northeast Chukchi Basin 1400 10594 27081 52000 83016 99848 255250 379080 493450 860000 0.05 0.06 0.08

24 Lower Brookian-Nuwuk Basin 163 983 2564 4990 8125 9713 25320 37915 49626 152670 0.1 0.29 0.4

25 Upper Brookian-Nuwuk Basin 18 263 1106 3000 8962 8138 34195 62615 93719 489440 0.1 0.14 0.29

26 Hope Bsn-Late Seq. [HB Play 1] 330 2600 6000 10000 15797 19000 45000 71271 79000 150000 0.05 0.1 0.13

27 Hope Bsn-Early Seq. [HB Play 2] 300 2500 5500 10000 16115 19000 45000 74362 83000 170000 0.05 0.1 0.13

28 Hope Bsn-Shallow Sands [HB Play 3] 470 3300 7000 12000 17609 21000 47000 72499 80000 150000 0.05 0.1 0.13

29 Hope Bsn-Deep Sands [HB Play 4] 470 3300 7000 12000 17609 21000 47000 72499 80000 150000 0.05 0.1 0.13

Fill FractionProspect Area (Acres)

INPUT DATA

CHUKCHI SHELF--YEAR 2000

No. Name F50 Mean F25 F05 F02 F01 F00 F100 F95 F75 F50 Mean F25 F05 F02 F01 F00

1 Endicott Clastics-Chuk. Plat. 0.43 0.44 0.5 0.62 0.68 0.72 1.00 120 1250 3740 8020 15202 17200 51525 81800 111350 538000

2 Endicott Clastics-Arct. Plat. 0.43 0.44 0.5 0.62 0.68 0.72 1.00 17 290 1097 2770 7082 6975 26386 46200 67167 453000

3 Lisburne Carbonates 0.43 0.44 0.5 0.62 0.68 0.72 1.00 95 847 2355 4800 8352 9758 27129 42000 55633 241000

4 Ellesmerian "Deep Gas" 0.43 0.44 0.5 0.62 0.68 0.72 1.00 183 1205 2908 5370 8104 9899 23897 35000 44374 157000

5 Sadlerochit Gp.-Chuk. Plat. 0.43 0.44 0.5 0.62 0.68 0.72 1.00 90 1003 3142 6950 13898 15376 48190 78000 107490 550000

6 Sadlerochit Gp.-Arct. Plat. 0.43 0.44 0.5 0.62 0.68 0.72 1.00 110 832 2158 4190 6780 8118 21059 31500 41130 162000

7 Rift Seq.-Active Margin Clastics 0.43 0.44 0.5 0.62 0.68 0.72 1.00 50 697 2411 5700 12943 13536 46824 79000 111940 665000

8 Rift Seq.-Stable Marine Shelf 0.43 0.44 0.5 0.62 0.68 0.72 1.00 50 619 2071 4800 10409 11105 37168 62000 86820 492000

9 Rift Seq.-"Deep Gas" 0.43 0.44 0.5 0.62 0.68 0.72 1.00 610 2186 3962 5990 7227 9056 16412 21100 24919 59000

10 Herald Arch, Thrust Zone 0.25 0.25 0.28 0.33 0.35 0.37 0.50 90 327 534 750 852 1054 1721 2400 2428 6300

11 Foreland Foldbelt 0.25 0.25 0.28 0.33 0.35 0.37 0.50 60 610 1653 3250 5606 6612 17924 30200 36110 184000

12 Torok Turbs.-Chuk. Wrench Zn. 0.43 0.44 0.5 0.62 0.68 0.72 1.00 80 695 1943 3980 6967 8120 22712 35000 46770 205000

13 Nanushuk-Chuk. Wrench Zn. 0.43 0.44 0.5 0.62 0.68 0.72 1.00 40 488 1499 3270 6390 7140 21943 35200 48275 242000

14 Sand Apron - N. Chuk. High 0.66 0.67 0.72 0.82 0.87 0.9 1.00 20 508 2109 5840 16632 15255 63324 127500 172070 1550000

15 L.Brook. Topset-N. Chuk. Bsn. 0.25 0.26 0.29 0.35 0.38 0.4 0.60 20 183 574 1272 2552 2819 8860 15000 19804 109000

16 Brookian "Deep Gas" 0.43 0.44 0.5 0.62 0.68 0.72 1.00 110 668 1559 2811 4119 5069 11839 16900 21479 73000

17 Torok Turbs.-Arct. Plat. 0.43 0.44 0.5 0.62 0.68 0.72 1.00 490 1385 2261 3179 3612 4470 7298 8973 10298 21000

18 Nanushuk-Arct. Plat. 0.43 0.44 0.5 0.62 0.68 0.72 1.00 210 914 1818 2932 3768 4728 9402 12561 15237 41000

19 U.Brookian Sag Seq.-N. Chuk. Bsn. 0.25 0.26 0.29 0.35 0.38 0.4 0.60 20 172 520 1170 2152 2423 7330 11687 15949 81000

20 U. Brookian Turbs.-N. Chuk. Bsn. 0.25 0.26 0.29 0.35 0.38 0.4 0.60 28 189 461 856 1304 1589 3869 5629 7228 26000

21 U. Brookian-Paleovalley Fill 0.43 0.44 0.5 0.62 0.68 0.72 1.00 60 437 1098 2081 3263 3946 9904 14596 18902 71000

22 U. Brookian-Intervalley Highs 0.43 0.44 0.5 0.62 0.68 0.72 1.00 60 546 1590 3342 6131 7026 20464 32109 43357 201000

23 Franklinian-Northeast Chukchi Basin 0.1 0.11 0.13 0.17 0.19 0.2 0.21 116 967 2609 5200 8774 10366 27969 42493 56157 233370

24 Lower Brookian-Nuwuk Basin 0.5 0.53 0.76 0.95 0.98 0.99 1 52 451 1237 2495 4288 5034 13818 21147 28083 119630

25 Upper Brookian-Nuwuk Basin 0.5 0.53 0.76 0.95 0.98 0.99 1 5 124 540 1500 4730 4169 18142 33715 50961 420590

26 Hope Bsn-Late Seq. [HB Play 1] 0.15 0.16 0.19 0.25 0.29 0.3 0.45 35 285 760 1500 2495 2962 7882 11906 15674 63867

27 Hope Bsn-Early Seq. [HB Play 2] 0.15 0.16 0.19 0.25 0.29 0.3 0.45 33 276 750 1500 2545 3001 8141 12396 16406 68701

28 Hope Bsn-Shallow Sands [HB Play 3] 0.15 0.16 0.19 0.25 0.29 0.3 0.45 56 388 960 1800 2780 3376 8345 12219 15756 57738

29 Hope Bsn-Deep Sands [HB Play 4] 0.15 0.16 0.19 0.25 0.29 0.3 0.45 56 388 960 1800 2780 3376 8345 12219 15756 57738

PLAY Fill Fraction Pool Area (Acres)

INPUT DATA

CHUKCHI SHELF--YEAR 2000

PLAY

No. Name F100 F95 F75 F50 Mean F25 F05 F02 F01 F00 F100 F95 F75 F50 Mean F25 F05 F01 F00

1 Endicott Clastics-Chuk. Plat. 30 72 107 140 152 184 271 320 357 700 3 16 32 53 69 86 177 292 813

2 Endicott Clastics-Arct. Plat. 10 38 55 70 75 90 130 150 166 350 2 11 23 39 52 65 137 231 668

3 Lisburne Carbonates 23 31 50 70 79 97 156 190 217 430 2 7 14 23 30 37 73 118 314

4 Ellesmerian "Deep Gas" 18 38 55 70 75 90 129 150 166 280 - - - - - - - - - - - - - - - - - -

5 Sadlerochit Gp.-Chuk. Plat. 34 62 82 100 104 121 160 180 195 290 2 9 16 25 31 39 75 117 293

6 Sadlerochit Gp.-Arct. Plat. 100 122 163 200 209 245 327 370 401 610 6 25 47 73 91 114 215 335 833

7 Rift Seq.-Active Margin Clastics 14 40 64 90 102 126 204 250 286 570 11 38 69 103 125 156 282 427 997

8 Rift Seq.-Stable Marine Shelf 34 62 82 100 104 121 160 180 195 290 5 18 34 53 66 83 157 247 618

9 Rift Seq.-"Deep Gas" 6 12 16 20 21 25 33 38 41 65 - - - - - - - - - - - - - - - - - -

10 Herald Arch, Thrust Zone 17 31 41 50 52 61 81 92 100 150 - - - - - - - - - - - - - - - - - -

11 Foreland Foldbelt 25 68 109 150 168 207 329 400 456 890 6 20 32 45 52 65 110 160 330

12 Torok Turbs.-Chuk. Wrench Zn. 10 28 45 63 71 87 140 170 194 380 2 8 16 26 34 43 87 143 396

13 Nanushuk-Chuk. Wrench Zn. 18 38 55 70 75 90 129 150 166 280 7 30 58 93 117 147 287 458 1192

14 Sand Apron - N. Chuk. High 60 122 163 200 209 245 327 370 401 650 8 33 66 107 139 174 348 567 1535

15 L.Brook. Topset-N. Chuk. Bsn. 40 84 118 150 160 190 268 310 341 560 1 5 11 18 25 31 65 110 324

16 Brookian "Deep Gas" 34 62 82 100 104 121 160 180 195 290 - - - - - - - - - - - - - - - - - -

17 Torok Turbs.-Arct. Plat. 34 62 82 100 104 121 160 180 195 290 6 19 33 48 56 70 122 179 392

18 Nanushuk-Arct. Plat. 18 38 55 70 75 90 129 150 166 280 47 113 170 225 246 300 448 597 1070

19 U.Brookian Sag Seq.-N. Chuk. Bsn. 16 30 41 50 52 61 82 93 101 155 15 47 81 117 137 170 291 424 916

20 U. Brookian Turbs.-N. Chuk. Bsn. 66 122 163 200 209 245 327 370 401 610 2 9 17 26 33 41 78 122 305

21 U. Brookian-Paleovalley Fill 50 114 168 220 238 288 425 500 558 970 33 100 168 240 277 344 577 829 1740

22 U. Brookian-Intervalley Highs 16 30 41 50 52 61 82 93 101 155 65 145 212 276 298 359 524 683 1176

23 Franklinian-Northeast Chukchi Basin 16 66 128 204 258 324 631 836 1008 2624 5 13 20 59 75 92 174 272 682

24 Lower Brookian-Nuwuk Basin 7 22 37 53 61 76 128 160 185 392 42 98 145 190 211 250 371 488 858

25 Upper Brookian-Nuwuk Basin 13 36 57 80 90 114 180 220 252 500 115 220 298 367 390 453 613 758 1171

26 Hope Bsn-Late Seq. [HB Play 1] 42 109 172 235 262 321 504 610 692 1322 20 71 127 192 243 289 520 786 1830

27 Hope Bsn-Early Seq. [HB Play 2] 34 66 89 110 116 136 185 210 229 355 31 68 97 125 137 161 231 298 500

28 Hope Bsn-Shallow Sands [HB Play 3] 18 36 48 60 63 74 101 115 125 195 11 40 71 107 135 160 286 431 993

29 Hope Bsn-Deep Sands [HB Play 4] 18 36 48 60 63 74 101 115 125 195 4 10 16 21 24 29 46 63 122

Oil Yield (bbl/ac-ft)Pay Thickness (Feet)

INPUT DATA

CHUKCHI SHELF--YEAR 2000

PLAY

No. Name F100 F95 F75 F50 Mean F25 F05 F01 F00 F100 F95 F75 F50 Mean F25

1 Endicott Clastics-Chuk. Plat. 0.015 0.070 0.142 0.232 0.305 0.382 0.777 1.279 3.546 260 750 1200 1500 2010 2000

2 Endicott Clastics-Arct. Plat. 0.005 0.030 0.065 0.110 0.151 0.189 0.408 0.702 2.127 170 520 800 1100 1326 1500

3 Lisburne Carbonates 0.006 0.029 0.059 0.098 0.051 0.162 0.336 0.560 1.591 230 750 1300 1700 1941 2300

4 Ellesmerian "Deep Gas" 0.001 0.011 0.030 0.058 0.097 0.115 0.305 0.605 2.454 - - - - - - - - - - - -

5 Sadlerochit Gp.-Chuk. Plat. 0.020 0.077 0.146 0.229 0.285 0.358 0.679 1.067 2.680 1000 1800 2200 2500 2563 3000

6 Sadlerochit Gp.-Arct. Plat. 0.017 0.081 0.170 0.285 0.381 0.477 1.000 1.684 4.879 220 600 900 1200 1325 1600

7 Rift Seq.-Active Margin Clastics 0.025 0.108 0.212 0.340 0.433 0.544 1.069 1.720 4.541 190 420 590 730 773 900

8 Rift Seq.-Stable Marine Shelf 0.013 0.065 0.139 0.236 0.321 0.400 0.856 1.181 4.361 250 680 1000 1300 1417 1800

9 Rift Seq.-"Deep Gas" 0.004 0.024 0.058 0.107 0.16 0.196 0.469 0.865 3.024 - - - - - - - - - - - -

10 Herald Arch, Thrust Zone 0.001 0.003 0.009 0.020 0.041 0.045 0.141 0.317 1.646 - - - - - - - - - - - -

11 Foreland Foldbelt 0.036 0.107 0.178 0.255 0.293 0.364 0.609 0.874 1.829 800 980 1050 1100 1109 1200

12 Torok Turbs.-Chuk. Wrench Zn. 0.006 0.037 0.087 0.158 0.231 0.285 0.665 1.206 4.074 280 700 1050 1300 1410 1800

13 Nanushuk-Chuk. Wrench Zn. 0.007 0.052 0.130 0.245 0.381 0.461 1.149 2.181 8.081 100 400 720 1100 1329 1700

14 Sand Apron - N. Chuk. High 0.007 0.049 0.125 0.239 0.38 0.458 1.166 2.248 8.598 800 1700 2200 2800 3077 3300

15 L.Brook. Topset-N. Chuk. Bsn. 0.009 0.052 0.118 0.209 0.297 0.368 0.832 1.476 4.758 100 380 700 1100 1345 1700

16 Brookian "Deep Gas" 0.003 0.019 0.049 0.094 0.15 0.180 0.459 0.885 3.387 - - - - - - - - - - - -

17 Torok Turbs.-Arct. Plat. 0.031 0.097 0.165 0.238 0.277 0.345 0.585 0.849 1.814 900 1020 1070 1100 1101 1120

18 Nanushuk-Arct. Plat. 0.006 0.028 0.057 0.094 0.124 0.155 0.318 0.526 1.474 490 530 550 570 571 590

19 U.Brookian Sag Seq.-N. Chuk. Bsn. 0.050 0.165 0.290 0.429 0.508 0.635 1.115 1.656 3.716 100 270 400 540 595 700

20 U. Brookian Turbs.-N. Chuk. Bsn. 0.025 0.095 0.176 0.269 0.33 0.414 0.767 1.182 2.865 3000 3700 3900 4000 4014 4300

21 U. Brookian-Paleovalley Fill 0.044 0.190 0.379 0.612 0.787 0.988 1.967 3.190 8.573 100 270 410 590 659 780

22 U. Brookian-Intervalley Highs 0.085 0.221 0.346 0.471 0.524 0.643 1.005 1.375 2.610 130 230 300 330 340 400

23 Franklinian-Northeast Chukchi Basin 0.006 0.033 0.072 0.124 0.194 0.231 0.465 0.803 2.46 19 165 449 900 1794 1806

24 Lower Brookian-Nuwuk Basin 0.128 0.364 0.592 0.83 0.976 1.165 1.896 2.668 5.368 68 229 404 600 749 891

25 Upper Brookian-Nuwuk Basin 0.178 0.424 0.637 0.845 0.945 1.122 1.685 2.242 4.019 38 96 148 200 227 270

26 Hope Bsn-Late Seq. [HB Play 1] 0.058 0.182 0.31 0.449 0.546 0.651 1.11 1.614 3.471 37 105 170 235 280 330

27 Hope Bsn-Early Seq. [HB Play 2] 0.023 0.075 0.129 0.189 0.232 0.276 0.477 0.7 1.535 44 122 202 285 339 405

28 Hope Bsn-Shallow Sands [HB Play 3] 0.018 0.074 0.142 0.223 0.298 0.35 0.671 1.061 2.701 83 192 285 369 411 485

29 Hope Bsn-Deep Sands [HB Play 4] 0.026 0.064 0.098 0.131 0.148 0.176 0.269 0.363 0.666 970 1080 1125 1180 1177 1220

Gas Yield (mmcf/ac-ft)

CHUKCHI SHELF--YEAR 2000

INPUT DATA

Solution Gas Oil Ratio (CF/B)

No. Name F05 F01 F00 F100 F95 F75 F50 Mean F25 F05 F01 F00 F99 F95 F75 F50 Mean F25

1 Endicott Clastics-Chuk. Plat. 3200 4200 8000 20 35 42 52 53 55 68 75 100 35 40 50 59 60 67

2 Endicott Clastics-Arct. Plat. 2300 3100 7000 20 35 42 52 53 55 68 75 100 14 16 18 20 21 23

3 Lisburne Carbonates 3800 5200 10000 20 35 42 52 53 55 68 75 100 56 60 68 73 75 80

4 Ellesmerian "Deep Gas" - - - - - - 10 17 22 25 26 28 35 40 50 104 120 150 190 194 220

5 Sadlerochit Gp.-Chuk. Plat. 3800 4200 5000 20 35 42 52 53 55 68 75 100 32 33 36 40 41 43

6 Sadlerochit Gp.-Arct. Plat. 2500 3100 6000 20 35 42 52 53 55 68 75 100 56 60 67 71 73 77

7 Rift Seq.-Active Margin Clastics 1300 1600 3000 20 35 42 52 53 55 68 75 100 33 34 41 46 48 52

8 Rift Seq.-Stable Marine Shelf 2700 3600 7000 20 35 42 52 53 55 68 75 100 33 39 49 55 58 65

9 Rift Seq.-"Deep Gas" - - - - - - 10 17 22 25 26 28 35 40 50 16 18 22 24 25 27

10 Herald Arch, Thrust Zone - - - - - - 10 17 22 25 26 28 35 40 50 2 3 6 8 11 13

11 Foreland Foldbelt 1250 1300 1500 10 17 22 25 26 28 35 40 50 57 59 67 72 74 79

12 Torok Turbs.-Chuk. Wrench Zn. 2600 3600 7000 20 35 42 52 53 55 68 75 100 41 44 57 66 69 77

13 Nanushuk-Chuk. Wrench Zn. 3000 4500 10000 20 35 42 52 53 55 68 75 100 93 98 105 120 121 130

14 Sand Apron - N. Chuk. High 4400 5500 9000 10 17 22 25 26 28 35 40 50 74 82 98 110 112 120

15 L.Brook. Topset-N. Chuk. Bsn. 3200 5000 10000 10 17 22 25 26 28 35 40 50 60 63 68 70 71 73

16 Brookian "Deep Gas" - - - - - - 10 17 22 25 26 28 35 40 50 47 55 69 80 82 91

17 Torok Turbs.-Arct. Plat. 1140 1200 1300 20 35 42 52 53 55 68 75 100 7 8 11 13 14 15

18 Nanushuk-Arct. Plat. 600 620 680 20 35 42 52 53 55 68 75 100 19 21 26 29 30 32

19 U.Brookian Sag Seq.-N. Chuk. Bsn. 1140 1450 3000 10 17 22 25 26 28 35 40 50 20 22 27 30 31 33

20 U. Brookian Turbs.-N. Chuk. Bsn. 4700 5000 5700 10 17 22 25 26 28 35 40 50 12 14 18 21 23 26

21 U. Brookian-Paleovalley Fill 1300 1700 3400 20 35 42 52 53 55 68 75 100 27 30 40 48 50 57

22 U. Brookian-Intervalley Highs 500 600 900 20 35 42 52 53 55 68 75 100 13 15 18 20 21 22

23 Franklinian-Northeast Chukchi Basin 4917 9938 41850 10 17 22 25 26 28 35 40 50 9 10 11 13 14 15

24 Lower Brookian-Nuwuk Basin 1573 2347 5309 10 17 22 25 26 28 35 40 50 3 3.2 3.8 4 5 4.4

25 Upper Brookian-Nuwuk Basin 417 565 1051 10 17 22 25 26 28 35 40 50 6 7 8 9 10 10

26 Hope Bsn-Late Seq. [HB Play 1] 570 740 1400 6 13 19 24 27 31 46 60 110 6 6.3 7 7.5 8 8

27 Hope Bsn-Early Seq. [HB Play 2] 670 949 1920 6 13 19 24 27 31 46 60 110 16 17 19 20 21 21

28 Hope Bsn-Shallow Sands [HB Play 3] 720 949 1670 6 13 19 24 27 31 46 60 110 18 19 22 24 25 27

29 Hope Bsn-Deep Sands [HB Play 4] 1290 1323 1430 6 13 19 24 27 31 46 60 110 2 2.2 2.5 2.8 3.3 3.1

Gas Condensate (bbl/mmcf)Solution Gas

INPUT DATA

Number of ProspectsPLAY

CHUKCHI SHELF--YEAR 2000

Oil Gas Mixed Frac.Oil Play Prosp. Oil

No. Name F05 F01 F00 (OPROB) (GPROB) (MXPROB) (OFRAC) Ch. Ch. API Min Avg Max Min Avg Max

1 Endicott Clastics-Chuk. Plat. 81 96 140 0.2 0.2 0.6 0.70 0.72 0.51 30 6700 11360 16200 115 160 170

2 Endicott Clastics-Arct. Plat. 28 30 40 0.00 0.90 0.10 0.70 0.40 0.05 40 3000 8100 13610 90 100 110

3 Lisburne Carbonates 91 98 113 0.2 0.2 0.6 0.70 0.49 0.10 30 5000 13100 18000 90 100 170

4 Ellesmerian "Deep Gas" 291 330 520 0.00 1.00 0.00 0.00 0.54 0.10 60 10394 22500 37160 115 130 250

5 Sadlerochit Gp.-Chuk. Plat. 49 52 64 0.2 0.2 0.6 0.70 1.00 0.32 30 9000 12500 17000 115 150 170

6 Sadlerochit Gp.-Arct. Plat. 86 91 111 0.2 0.2 0.6 0.70 0.60 0.24 30 3600 10400 14200 90 140 165

7 Rift Seq.-Active Margin Clastics 63 70 99 0.2 0.2 0.6 0.70 1.00 0.64 30 2600 8600 12000 90 150 170

8 Rift Seq.-Stable Marine Shelf 81 92 132 0.2 0.2 0.6 0.70 1.00 0.64 30 3500 6900 13140 90 160 170

9 Rift Seq.-"Deep Gas" 32 36 48 0.00 1.00 0.00 0.00 1.00 0.15 60 9000 17400 22775 100 130 150

10 Herald Arch, Thrust Zone 24 36 100 0.00 1.00 0.00 0.00 0.2 0.08 60 1000 4000 17000 55 165 180

11 Foreland Foldbelt 88 93 114 0.2 0.5 0.3 0.75 1.00 0.26 35 3159 6200 8640 50 150 165

12 Torok Turbs.-Chuk. Wrench Zn. 96 115 164 0.2 0.2 0.6 0.70 1.00 0.14 30 3500 9200 19000 100 155 170

13 Nanushuk-Chuk. Wrench Zn. 150 160 186 0.2 0.2 0.6 0.70 0.49 0.04 30 1600 5700 16500 100 155 170

14 Sand Apron - N. Chuk. High 151 160 210 0.34 0.43 0.23 0.50 0.64 0.13 35 1650 7000 15500 100 160 180

15 L.Brook. Topset-N. Chuk. Bsn. 79 81 91 0.34 0.43 0.23 0.50 0.50 0.42 35 9914 16600 28500 150 170 330

16 Brookian "Deep Gas" 110 130 188 0.00 1.00 0.00 0.00 0.30 0.12 60 7000 18800 27500 130 150 330

17 Torok Turbs.-Arct. Plat. 20 22 34 0.2 0.2 0.6 0.70 0.50 0.05 30 4500 8500 10000 150 160 170

18 Nanushuk-Arct. Plat. 40 43 58 0.2 0.2 0.6 0.70 1.00 0.06 30 1000 5400 8000 150 160 170

19 U.Brookian Sag Seq.-N. Chuk. Bsn. 41 44 60 0.34 0.43 0.23 0.50 0.40 0.05 35 2551 5400 10412 150 170 330

20 U. Brookian Turbs.-N. Chuk. Bsn. 34 40 60 0.34 0.43 0.23 0.50 0.64 0.40 35 14460 18000 25000 150 170 330

21 U. Brookian-Paleovalley Fill 69 89 135 0.2 0.2 0.6 0.70 0.70 0.15 30 2472 5400 12000 115 150 180

22 U. Brookian-Intervalley Highs 27 30 39 0.2 0.2 0.6 0.70 0.48 0.28 30 1600 4000 7500 115 150 180

23 Franklinian-Northeast Chukchi Basin 18 18 19 0 0.67 0.33 0.76 0.64 0.4 25 3000 10000 20000 110 150 200

24 Lower Brookian-Nuwuk Basin 5.1 5.5 7 0 0.9 0.1 0.75 0.8 0.32 35 10000 15000 30000 180 250 1640

25 Upper Brookian-Nuwuk Basin 13 14 18 0 0.8 0.2 0.75 0.8 0.32 35 1000 7000 12000 180 250 1640

26 Hope Bsn-Late Seq. [HB Play 1] 9 9.7 11 0 0.9 0.1 0.05 0.5 0.23 35 1000 4500 8000 65 145 165

27 Hope Bsn-Early Seq. [HB Play 2] 23 26 30 0 0.9 0.1 0.05 0.46 0.2 35 5000 6000 18000 65 145 165

28 Hope Bsn-Shallow Sands [HB Play 3] 31 33 42 0 0.9 0.1 0.05 0.3 0.16 35 1000 5000 10000 65 145 165

29 Hope Bsn-Deep Sands [HB Play 4] 3.5 4 5 0 0.9 0.1 0.05 0.27 0.05 35 10000 12000 18000 65 130 145

Field Type Probabilities

INPUT DATA

Drilling Depths Water Depths

CHUKCHI SHELF--YEAR 2000

DEVELOPMENT DATA

PLAY

No. Prospects Risk Analysis

CHUKCHI SHELF 2000 PLAY DATA BASE

Chukchi-Beaufort Ellesmerian Sequences - Undiscovered Oil Pools
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10 Largest Undiscovered Oil Pools
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LARGEST UNDISCOVERED
OIL POOL: 16-420 Mmt
(120-3,100 mmbo)

DISCOVERED OIL RESOURCES

FIELD OIL RESERVES (Mmto) Reservoir Fm
1. Prudhoe Bay 1771 Ivishak ss
2. Endicott 82 Endicott ss
3. Lisburne 28 Lisburne ls
4. Northstar 28 Ivishak ss
5. Liberty 19 Endicott ss
6. Gwydyr Bay 8 Ivishak ss
7. Milne/Sag River 0.95 Sag River ss
8. Endicott/Ivishak 0.68 Ivishak ss
9. North Prudhoe 0.54 Ivishak ss

Chukchi-Beaufort Rift Sequences - Undiscovered Oil Pools
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10Largest UndiscoveredOil Pools
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LARGEST UNDISCOVERED
OIL POOL: 21-500 Mmt (150-
3,600 mmbo)

DISCOVERED OIL RESOURCES

FIELD OIL RESOURCES (Mmto) Reservoir Fm

1. Kuparuk 381 Kuparuk ss
2. Alpine 58 Alpine ss
3. Pt. McIntyre 46 Kuparuk ss
4. Pt. Thomson 41 Pt. Thomson ss
5. Milne Point 30 Kuparuk ss
6. Niakuk 9 Kuparuk ss
7. CRU Satellite 7 Kuparuk/Jurassic ss

Chukchi-Beaufort Brookian Sequences -- Undiscovered Oil Pools
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10 Largest Undiscovered Oil Pools
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LARGEST UNDISCOVERED
OIL POOL: 10-300 Mmt (80-
2,220 mmbo)

DISCOVERED OIL RESOURCES

FIELD OIL RESOURCE (Mmto)

1. West Sak 68 (Deltaic ss)
2. Schrader Bluff 54 (Deltaic ss)
3. Kuvlum 44 (Deltaic ss)
4. Badami 16 (Turbidite ss)
5. Sourdough 14 (Turbidite ss)
6. Umiat 10 (Deltaic ss)
7. Tarn 9 (Turbidite ss)
8. Meltwater 7 (Turbidite ss)
9. Tabasco 4 (Turbidite ss)
10. Simpson 1.6 (Deltaic ss)

Chukchi-Beaufort Ellesmerian Sequences - Undiscovered Gas Pools
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10 Largest Undiscovered Gas Pools
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LARGEST UNDISCOVERED
GAS POOL: 14-260 Gcm
(480-9,160 bcf)

DISCOVERED GAS RESOURCES

FIELD GAS RESOURCE (Gcmg) Reservoir Fm

1. Prudhoe Bay 738 Ivishak ss
2. Endicott 28 Endicott ss
3. Northstar 13 Ivishak ss
4. Lisburne 5 Lisburne ls

Chukchi-Beaufort Rift Sequences - Undiscovered Gas Pools
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10 Largest Undiscovered Gas Pools
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LARGEST
UNDISCOVERED GAS
POOL: 10-200 Gcm
(360-7,140 bcf)

DISCOVERED GAS RESOURCES

FIELD GAS RESOURCE (Gcmg) Reservoir Fm

1. Pt. Thomson 142 Pt Thomson ss
2. Burger 142 Burger ss
3. Kuparuk 28 Kuparuk ss
4. Pt. McIntyre 20 Kuparuk ss
5. Niakuk 2 Kuparuk ss
6. Alpine 1.7 Alpine ss
7. Barrow area 1.1 Barrow ss
8. Milne Point 1.0 Kuparuk ss
9. Walakpa 0.9 Walakpa ss

Chukchi-Beaufort Brookian Sequence - Undiscovered Gas Pools
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10 Largest Undiscovered Gas Pools
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LARGEST UNDISCOVERED
GAS POOL: 10-960 Gcm
(350-34,000 bcf)

DISCOVERED GAS RESOURCES

FIELD GAS RESOURCE (Gcmg)

1. Gubik 17 (Deltaic ss)
2. Square Lake 1.64 (Deltaic ss)
3. Meade 0.57 (Deltaic ss)
4. East Umiat 0.11 (Deltaic ss)

Hope Basin -- Undiscovered Gas Pools
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LARGEST UNDISCOVERED
GAS POOL: 7-138 Gcm
(260-4,800 bcf)

NO EXPLORATORY DRILLING OFFSHORE.
TWO WELLS ON STATE OF ALASKA LANDS
DID NOT ENCOUNTER OIL OR GAS

PROVINCE YEAR PLAY NO. PLAY NAME (CODE NO.) OIL (BBO) GAS (TCFG) OIL (Mmt)

F95 MEAN F05 F95 MEAN F05 F95 MEAN F05
Beaufort Shelf 2000 401 Endicott (UABS0401) 0 0.037 0.12 0 0.109 0.303 0 5.0 16.3
Beaufort Shelf 2000 501 Lisburne (UABS0501) 0.006 0.208 0.805 0.009 0.452 2.117 0.8 28.3 109.7
Beaufort Shelf 2000 603 Upper Ellesmerian-Sadlerochit (UABS0603) 0.127 0.905 2.704 0.329 3.084 13.104 17.3 123.3 368.4
Chukchi Shelf 2000 1 Endicott-Chukchi Platform (UACS0100) 0 3.172 7.009 0 9.539 20.241 0 432.2 954.9
Chukchi Shelf 2000 2 Endicott-Arctic Platform (UACS0200) 0 0.002 0.008 0 0.049 0.185 0 0.3 1.1
Chukchi Shelf 2000 3 Lisburne Carbonates (UACS0300) 0 0.065 0.233 0 0.141 0.493 0 8.9 31.7
Chukchi Shelf 2000 4 Ellesmerian Deep Gas (UACS0400) 0 0.019 0.058 0 0.755 2.268 0 2.6 7.9
Chukchi Shelf 2000 5 Sadlerochit-Chukchi Platform (UACS0500) 0.266 0.558 1.14 1.357 2.841 5.653 36.2 76.0 155.3
Chukchi Shelf 2000 6 Sadlerochit-Arctic Platform (UACS0600) 0 1.182 2.998 0 3.041 7.468 0 161.0 408.4

Totals 6.148 20.011 837.6

GAS (Gcm)

F95 MEAN F05
0 3.1 8.6

0.3 12.8 60.0
9.3 87.4 371.2
0 270.2 573.4
0 1.4 5.2
0 4.0 14.0
0 21.4 64.2

38.4 80.5 160.1
0 86.1 211.6

566.9

UNDISCOVERED CONVENTIONALLY RECOVERABLE OIL AND GAS FOR ELLESMERIAN SEQUENCE PLAYS

PROVINCE YEAR PLAY NO. PLAY NAME (CODE NO.) OIL (BBO) GAS (TCFG)

F95 MEAN F05 F95 MEAN F05
Beaufort Shelf 2000 702 Rift (UABS0702) 0.387 1.584 4.034 0.513 3.81 12.093
Chukchi Shelf 2000 7 Rift - Active Margin (UACS0700) 2.532 4.361 7.94 4.745 7.99 13.655
Chukchi Shelf 2000 8 Rift - Stable Shelf (UACS0800) 1.44 2.319 3.962 4.486 7.172 11.341
Chukchi Shelf 2000 9 Rift - Deep Gas (UACS0900) 0.0003 0.003 0.007 0.012 0.108 0.269

Totals 8.267 19.08

OIL (Mmt) GAS (Gcm)

F95 MEAN F05 F95 MEAN F05
52.7 215.8 549.6 14.5 107.9 342.6
345.0 594.1 1081.7 134.4 226.3 386.8
196.2 315.9 539.8 127.1 203.2 321.3
0.0 0.4 1.0 0.3 3.1 7.6

1126.3 540.5

UNDISCOVERED CONVENTIONALLY RECOVERABLE OIL AND GAS FOR RIFT SEQUENCE PLAYS

PROVINCE YEAR PLAY NO. PLAY NAME (CODE NO.) OIL (BBO) GAS (TCFG) OIL (Mmt)

F95 MEAN F05 F95 MEAN F05 F95 MEAN F05
Beaufort Shelf 2000 803 Brookian Faulted Western Topset (UABS0803) 0 0.021 0.073 0 0.557 2.411 0 2.9 9.9
Beaufort Shelf 2000 903 Brookian Unstructured Western Topset (UABS0903) 0 0.077 0.324 0 0.125 0.584 0 10.5 44.1
Beaufort Shelf 2000 1003 Brookian Faulted Western Turbidites (UABS1003) 0 0.015 0.065 0 0.301 1.131 0 2.0 8.9
Beaufort Shelf 2000 1103 Brookian Unstructured Western Turbidites (UABS1103) 0 0.034 0.163 0 0.083 0.358 0 4.6 22.2
Beaufort Shelf 2000 1201 Brookian Faulted Eastern Topset (UABS1201) 0.518 1.048 2.042 7.323 16.074 35.665 70.6 142.8 278.2
Beaufort Shelf 2000 1303 Brookian Unstructured Eastern Topset (UABS1303) 0.452 0.664 0.925 0.281 0.417 0.57 61.6 90.5 126.0
Beaufort Shelf 2000 1400 Brookian Faulted Eastern Turbities (UABS1400) 0 0.183 0.355 0 3.585 7.252 0.0 24.9 48.4
Beaufort Shelf 2000 1503 Brookian Unstructured Eastern Turnidites (UABS1503) 0.028 0.115 0.298 0.542 0.26 0.679 3.8 15.7 40.6
Beaufort Shelf 2000 1602 Brookian Foldbelt (UABS1602) 1.205 2.038 3.68 1.662 3.188 6.108 164.2 277.7 501.4
Chukchi Shelf 2000 10 Herald Arch (UACS1000) 0 0.00001 0.00005 0 0.0005 0.002 0.0 0.0 0.0
Chukchi Shelf 2000 11 L. Brook. Foldbelt (UACS1100) 0.23 0.384 0.609 2.378 4.338 7.669 31.3 52.3 83.0
Chukchi Shelf 2000 12 L. Brook. Turbidites/Wrench Zn (UACS1200) 0.058 0.157 0.345 0.201 0.583 1.324 7.9 21.4 47.0
Chukchi Shelf 2000 13 L. Brook. Topset/Wrench Zn (UACS1300) 0 0.115 0.404 0 0.317 1.374 0.0 15.7 55.0
Chukchi Shelf 2000 14 N. Chukchi High/Sand Apron (UACS1400) 0 1.613 4.66 0 15.697 43.196 0.0 219.8 634.9
Chukchi Shelf 2000 15 L. Brook. Topset/N. Chukchi Basin (UACS1500) 0 0.093 0.268 0 1.447 4.386 0.0 12.7 36.5
Chukchi Shelf 2000 16 Brookian Deep Gas (UACS1600) 0 0.006 0.028 0 0.237 1.076 0.0 0.8 3.8
Chukchi Shelf 2000 17 L. Brookian/Turbidites/Arct. Plat. (UACS1700) 0 0.006 0.037 0 0.017 0.107 0.0 0.8 5.0
Chukchi Shelf 2000 18 L. Brookian/Topset/Arctic Platform (UACS1800) 0 0.1 0.273 0 0.084 0.224 0.0 13.6 37.2
Chukchi Shelf 2000 19 U. Brookian/Sag Phase/N. Chuk. Bsn. (UACS1900) 0 0.002 0.012 0 0.037 0.167 0.0 0.3 1.6
Chukchi Shelf 2000 20 U. Brookian/Turbidites/N.Chuk.Bsn. (UACS2000) 0 0.027 0.067 0 0.476 1.279 0.0 3.7 9.1
Chukchi Shelf 2000 21 U. Brookian/Paleovalleys (UACS2100) 0 0.952 2.446 0 1.462 3.718 0.0 129.7 333.2
Chukchi Shelf 2000 22 U. Brookian/Intervalley Highs (UACS2200) 0 0.214 0.731 0 0.191 0.707 0.0 29.2 99.6
Chukchi Shelf 2000 24 L.Brookian/Turbidites/Nuwuk basin (UACS2400) 0 0.008 0.029 0 0.323 1.168 0.0 1.1 4.0
Chukchi Shelf 2000 25 L.Brookian/Topset/Nuwuk basin (UACS2500) 0 0.029 0.095 0 1.065 3.601 0.0 4.0 12.9

Totals 7.901 50.865 1076.4

GAS (Gcm)

F95 MEAN F05
0.0 15.8 68.3
0.0 3.5 16.5
0.0 8.5 32.0
0.0 2.4 10.1

207.5 455.4 1010.3
8.0 11.8 16.1
0.0 101.6 205.4
15.4 7.4 19.2
47.1 90.3 173.0
0.0 0.0 0.1
67.4 122.9 217.3
5.7 16.5 37.5
0.0 9.0 38.9
0.0 444.7 1223.7
0.0 41.0 124.2
0.0 6.7 30.5
0.0 0.5 3.0
0.0 2.4 6.3
0.0 1.0 4.7
0.0 13.5 36.2
0.0 41.4 105.3
0.0 5.4 20.0
0.0 9.2 33.1
0.0 30.2 102.0

1440.9

UNDISCOVERED CONVENTIONALLY RECOVERABLE OIL AND GAS FOR BROOKIAN SEQUENCE PLAYS

PROVINCE YEAR PLAY NO. PLAY NAME (CODE NO.) NGL (BBO) GAS (TCFG) NGL (Mmt) GAS (Gcm)

F95 MEAN F05 F95 MEAN F05 F95 MEAN F05 F95 MEAN F05
Chukchi Shelf 2000 26 Oligocene-Holocene Sequence (UACS2600) 0 0.009 0.04 0 0.341 1.433 0 1.2 5.4 0 9.7 40.6
Chukchi Shelf 2000 27 Eocene Sequence (UACS2700) 0 0.003 0.012 0 0.115 0.465 0 0.4 1.6 0 3.3 13.2
Chukchi Shelf 2000 28 Shallow Basal Sands (UACS2800) 0 0.002 0.009 0 0.068 0.318 0 0.3 1.2 0 1.9 9.0
Chukchi Shelf 2000 29 Deep Basal Sands (UACS2900) 0 0.00004 0 0 0.001 0 0 0.0 0.0 0 0.0 0.0
Hope Basin 2000 1 Oligocene-Holocene Sequence (UAHB0101) 0 0.075 0.22 0 2.862 8.013 0 10.2 30.0 0 81.1 227.0
Hope Basin 2000 2 Eocene Sequence (UAHB0201) 0 0.007 0.026 0 0.258 0.927 0 1.0 3.5 0 7.3 26.3
Hope Basin 2000 3 Shallow Basal Sands (UAHB0301) 0 0.007 0.029 0 0.251 1.044 0 1.0 4.0 0 7.1 29.6
Hope Basin 2000 4 Deep Basal Sands (UAHB0401) 0 0.00007 0.0005 0 0.003 0.018 0 0.0 0.1 0 0.1 0.5

Totals 0.103 3.899 14.0 110.5

UNDISCOVERED CONVENTIONALLY RECOVERABLE OIL AND GAS FOR HOPE BASIN PLAYS


