Natural Gas Exploration Potential in the
Alaskan Arctic
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Arctic Alaska - Key Geologic Features
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Stratigraphy — Known & Potential Source Rocks
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Source Rock & Hydrocarbon Characterization

 Synthesizing a decade of organic
geochemical analyses and integrate with
regional geologic data

 Characterization of hydrocarbon
occurrences




Arctic Alaska Source Rock Systems

i Source rocks likely present in Cretaceous-PaIeug Sk
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Overview of Regional Geology
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 Reservoir quality studies
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Foothills Drilling and Gas Occurrences

== Discovered gas accumulations in foothills

*  Well with numerous or strong-fair gas shows

Well with few or minor gas shows




Foothills Cross Section - Oil and Gas Shows
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Foothills Structural Plays
Seismic Interpretation

Composite seismic transect west of Canning River, North Slope, Alaska il
orth

S O u t h -Q— Canning River A-1 Canning River B-1
e

Public seismic lines EP81-27S, -27C, & -27N

PLDecker, Alaska Division of Oil & Gas




Conventional Exploration Play Types
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Known Gas Accumulations in Arctic Alaska

Explanation
— Trans-Alaska Pipeline System
= Federal Boundary®
== Federal/State Water Boundary

o e . Other Known Accumulations

Known Gas Accumulations 1629
: 710N
() Associated Gas .

© Nonassociated Gas “"

Gas Shows in Exploration Wells u\&c
® Gas Recovered in DST or RFT €

Onshore

Known Reserves Gubik
Unit & Gas Reserves (BCF) [ : i Kavik
Prudhoe Bay 24,526 | o R AT R Square Lake
Pt. Thomson Ty
Pt. Mcintyre 1,526 A * MR Umiat

8,000 " Meade

Kuparuk River 1,150 [l g WSS | East Umiat
Duck Island 843 East Kurupa

North Star 450 oo Kemik

Colville River 400 ELL Wolf Creek
Barrow-Walakpa 34 Offshore - OCS

Milne Point 14 Burger 14,000
TOTAL 35,417 Sandpiper 2

Data from Thomas et al., 1996 (DOE)
Data from AK-DOG Annual 2006 Rpt.
& Craig & Sherwood, 2004 (MMS)

Bird, pers. comm., 2008 (USGS)




Alpine Play in NPRA — More Gas than Oil?
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Assessment Methodology — Geologic Basis

In-Place
Accumulations
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Undiscovered Conventional Gas Potential
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Potential for Undiscovered Petroleum in Arctic Alaska

Mean Estimates of Undiscovered, Conventional

Chukchi Natural Gas in Arctic Alaska
e (trillion cubic feet)
Non-

?'- Associated Associated Total ate Resources)
;

BBO
Gas Gas Gas i

Onshore & State Offshore Areas (USGS estimates) i g
NPRA 61.35 11.68 73.03 f oy
Central North Slope 4.20 37.52 ;
ANWR, 1002 Area 3.84 4.76 8.60
Subtotal 98.51 20.64 119.15

‘)
5

erness |

Federal Offshore Areas (MMS estimates)

Chukchi Shelf na 76.77
Beaufort Shelf na 27.65
Hope Basin na 3.77
Subtotal na 108.19

TOTAL 227.34

Sources: OCS estimates from MMS; onshore & state waters estimates from USGS



1ates of Gas Accumulatlon Sizes
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Number of N.A. Gas Accumulations

N.A. Gas Accumulation Size Class (billion cubic feet)




Economic Analysis Simulates
Exploration and Development

Assessment Area

Resources allocated to subareas |subarea 1 subarea 2

TAPS
Connection

q Regional pipeline *y

" TAPS
to Valdez

Exploration simulation discovers largest
accumulation nearest to infrastructure

Accumulation developed if economic subarea 3 subarea 4 L .
Large accumulation supports development
of smaller accumulations and progressive e
exploration steps farther from infrastructure o

no accumulation
of sufficient size

“discovered” in @ 3
this subarea @




Central North Slope Economically Recoverable Gas
Undiscovered, Non-Associated Natural Gas Resources
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Arctic Alaska Exploration Maturity

 Prospective area onshore & offshore shelves ~ 150,000 mi? (~400,000 km?
* Fewer than 500 exploration wells (red dots)

2 o8 ?%aExploration Welll Density ~3 wells/1,000 miZ

rudhoe Bay

Burger_*

G
& g

Wyomlng natural gas (EIA data):
| Cumulative Production 21 TCF (1981-2006)
Proved Reserves ~24 TCF (2006)

 Entire state of Wyoming ~100, 000 mi2 (~250,000 km?2)
 Petroleum-prospective area ~75,000 mi? (~250,000 km?)

« ~19,371 exploration wells



Wyoming Gas Reserves & Production History
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Wyoming Known Gas Resources
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“Unconventional” Gas Resources (contlnuous resources)
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| Arctic Alaska Natural Gas Resources

e Arctic Alaska supercharged hydrocarbon basin
grossly under explored with respect to gas

i More than 35 TCF proved reserves

f Federal mean estimates of undiscovered, conventional
= gas resources: 119 TCF onshore & state waters
plus 108 TCF federal offshore N\

 Huge upside potential in “unconventional” gas resources &
not included in estimates
- gas hydrates

? - overpressured basin-centered gas

- coalbed gas

s




	Oil and Gas Trapping Mechanisms

