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The U.S. Geological Survey (USGS) =USGS
The USGS is the science arm of the Department of the Interior

We aim to lead the Nation in 21st-century integrated research,
assessments, and prediction of natural processes and resources to meet
challenges with actionable information.

" Energy & Minerals = Water
= Natural Hazards = Ecosystems
= Computation and Mapping

The Alaska Basins and Petroleum System Project seeks to further our
knowledge of energy resources and support decisionmakers considering
future development.




Alaska Basins and Petroleum Systems Project (FY2023—-2027) =USGS

a changing worid

Overall Project Objectives

= Conduct research that increases our understanding of the geological
framework of Alaska sedimentary basins and their significance to
energy resources.

= Conduct assessments of undiscovered oil and natural gas resources.

" |nvestigate relationships between natural carbon burial in petroleum
source rocks and peak global greenhouse climate conditions.

= Deliver energy resource information to land and resource (‘:\?%
managers, policy makers, and the public.

Presentation Outline

= Summary of 2011 Cook Inlet assessment results

= Methods used by the 2011 assessors

= Results by 2011 Assessment Unit and Land Ownership

= Future anticipated USGS energy resource assessments in Alaska.




USGS Alaska Energy Resource Assessments (2003—Present) =USGS

a changing worid

Recent Alaska Energy Resource Assessments:

= 2021 - Gas: Western North Slope? U.S. Sec. Order 3352,
= 2020 - Oil & Gas: Central North Slope! 2017-2021

= 2018 — Oil & Gas: Susitna Basin, southern Alaska?

= 2018 — Gas Hydrates: North Slope?

" 2017 — Oil & Gas: National Petroleum Reserve—Alaska?

= 2015 — Unconventional Gas: Upper Cook Inlet Basin*

= 2012 - Oil & Gas: Shale source rocks, North Slope Arctic Alaskal (b\%;
= 2011 - Oil & Gas: Cook Inlet Region Fact Sheet!

= 2010 - Oil & Gas: National Petroleum Reserve—Alaska'
= 2008 — Gas Hydrates, North Slope?

= 2008 — Oil & Gas: Circum-Arctic Resource Appraisal?

" 2006 — Coalbed Methane: Northern Alaska?®

= 2005 - Oil & Gas: Central North Slope!

= 2003 - Gas: Yukon Flats?

1Alaska Petroleum Systems
°Gas Hydrates

3World Oil and Gas Assessment
. “National Oil and Gas Assessment




2011 Cook Inlet Region Assessment Results =USGS

science for a changing world

(\

In 2011 the USGS estimated undiscovered, technically recoverable
resources in onshore & State waters of Cook Inlet

Estimate range (min to max) and mean volumes:

e Oil: Range of 108 to 1,359 million barrels; mean 599 million barrels

e Gas: Range of 4,976 to 39,737 billion cubic feet; mean 19,037 billion cubic feet

 Natural Gas Liquids: Range of 6 to 121 million barrels; mean of 46 million barrels

Technically recoverable resources are those resources that can be
discovered and produced using current technology.

Min represents a 95 percent chance of at least the amount shown.
Max represents a 5 percent chance of at least the amount shown.

U.S. Department of the Interior
U.S. Geological Survey




Context 1: Public concern about possible near-term gas shortage  =USGS

science for a changing world
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Context 2: USGS estimates are Technically Recoverable =ZUSGS

science for a changing world

e Some of the undiscovered
oil and gas resources assessed by
the USGS may not be accessible
nor economically viable

( A
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:_Qmﬂ__ A

e For example, on this map from
Hartz and others (2009), green
shading shows areas with g
restrictions to exploration access |
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Current USGS Assessment Workflow =2 USGS

science for a changing world

(Collaboration with other agencies) (External Peer Review)
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USGS Oil and Gas Resource Assessment Methodology = USGS

Monte Carlo

U.S. Geological S Input-Data F
eological Survey Input-Data Form Simulation for the

and Operational Procedure for the Number of undiscovered fields

Assessment of Conventional Petroleum Assessment of

Accumulations Undiscovered
_ Resources

By T.R. Klett, James W. Schmoker, and Ronald R. Charpentier min max

Chapter 20 of [ Sizes of undiscovered fields

Petroleum Systems and Geologic Assessment of Qil and Gas in the
Southwestern Wyoming Province, Wyoming, Colorado, and Utah
By USGS Southwestern Wyoming Province Assessment Team

U.S. Geological Survey Digital Data Series DDS—-69-D min max

S1+52+S3+...+Sn=28

National Oil and Gas Assessment Forecast of undiscovered resource

Conventional & Continuous
Methodology Documents:
https://www.usgs.gov/centers/central-energy- -
resources-science-center/science/united-states- -
assessments-undiscovered-oil#foverview

Repeat 50,000 times

min max
Results: Mean, F95, F50, F5

U.S. Department of the Interior
U.S. Geological Survey 9

Subjected to rigorous review by non-Federal panels


https://www.usgs.gov/centers/central-energy-resources-science-center/science/united-states-assessments-undiscovered-oil#overview
https://www.usgs.gov/centers/central-energy-resources-science-center/science/united-states-assessments-undiscovered-oil#overview
https://www.usgs.gov/centers/central-energy-resources-science-center/science/united-states-assessments-undiscovered-oil#overview

Updates in 2011 from previous 1995 USGS Assessment

Collaborators and Contributors for 2011 Cook Inlet Geologic Model:
State of Alaska, Department of Natural Resources (DNR),

Division of Geological & Geop < :§a| Surveys (DG
D|v sion of Oil & Gas (DA &

New geop & >al’data (selsm"lc' grawty, magnetlc surveys)
* 3‘ New ge&oglc maps of the Cook Inlet Reglon ‘

e ;
e Subsurface mapping.and modeling R = o
* Studies of reservoir and source rocks exposed at the surface "
* Modeling of the timing-of-oil generatlon e AR
Gy i 8 B B
U.S. Depanmeniuef t:he"lnter‘i'\(;:r' o % E

U.S. Geological Survey = '
2 o Sl TR s " il

; Dave L'_e'Eair)j (DGGS) and Ken Helmold
(D._OG_) near Capps Glacier, Alaska




Cook Inlet Region Geography — Oil and Gas

Cumulative production at the end of 2010, according
to Alaska Oil and Gas Conservation Commission
(AOGCC):

e Oil, ~1.3 Billion barrels (In 2023 ~1.4 BBO)
¢ Gas, >7.8 Trillion cubic feet (In 2023 ~12 TCFG) ‘, o

Accumulations:
‘ Qil

“ T 7Y >e
s & )ﬂGulf of Alaska @ Gas
- ,-:. i ' 11

U.S. Department of the Interior
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Middle Jurassic(?) rocks

Upper Paleozaic(?) and Triassic rocks

e Tan & Yellow Units: Tertiary and Quaternary (66 to 0 million years old)
non-marine sedimentary rocks. Up to >25,000 ft (8 km) thick.

¢ Green Units: Jurassic and Cretaceous (200 to 66 million years old)
marine sedimentary rocks. Up tp > 30,000 ft (9 km) thick.
Below are about 10,000 to 20,000 ft (3 to 6 km) of volcanic rocks.

I/% Geologic map by

Pamvoigias >~ '
, (fﬂi’%b pglas 7y | Wilson & others,
ulf of Alaska | 2009

ﬂ: - 1 12

e Most structures (folds and faults) occurred after the middle Miocene
(~12 to 0 million years ago).



Cook Inlet Rock Units & Petroleum Production

ZUSGS
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Where O&G is now ﬁ F Where O&G came from
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U.S. Department of the Interior
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Geologic time from Walker and Geissman (2009)

"Microbial" or "biogenic" gas
is created at shallow depths
when microscopic organisms
eat organic matter.

"Thermogenic" oil and gas is
created at greater depths when
earth's heat breaks down or
"cracks" organic material.

13
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Cook Inlet 2011 Assessment Units (AU) > _ =USGS

Assessment unit: a mappable volume
of rock with common geologic traits

* AU boundaries are based on geologic criteria, except for the
southern limit that corresponds to State-Federal water
boundary.

* Each AU is evaluated independently, and the resource
estimate applies to the entire volume.

== (C0OK Inlet Coalbed Gas AU

—— Tertiary Sandstone Oil and Gas AU
== Tuxedni-Naknek Continuous Gas AU
== Mesozoic Sandstone Oil and Gas AU

K< Excluded from Coalbed Gas AU P~

U.S. Department of the Interior
U.S. Geological Survey




Conventional versus Continuous Accumulations

Land surface

Conventional Coalbed gas
structural gas
accumulation

Conventional
structural oil

_ accumulation >
Conventional e =

stratigraphic gas Water
accumulation

Transition
zones

<O

Q

c:> Q

Continuous gas
accumulation

Tens of miles

. Source: Schenk and Pollastro, 2002
U.S. Department of the Interior
U.S. Geological Survey 15



Tertiary Sandstone Oil and Gas AU

Mean undiscovered oil: 372 MMBO
Mean undiscovered gas: 12,178 BCFG

Area ~21,800 km?2
Federal, 21%
Private/municipal, 13%
Native, 8%
State onshore, 27%
State offshore, 31%

U.S. Department of the Interior
U.S. Geological Survey
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Tertiary Sandstone QOil and Gas AU Y <, =USGS

¢ "Conventional" type oil and gas accumulations

e As of 2011, there were about 30 known accumulations and 1200
well penetrations .

¢ Source of thermogenic oil is the Middle Jurassic Tuxedni Group

e Gas is mostly microbial (shallow sourced) from nonmarine coals
within this unit

¢ Reservoirs are mainly paleo-river deposits of sandstone and
conglomerate

¢ All discovered accumulation were in "structural” traps
(folds and faults)

¢ Undiscovered accumulations are probably structural and
stratigraphic (wedging of reservoir thickness)

@ Oil field

@ Gas field
| £

U.S. Department of the Interior y i 3 o~

U.S. Geological Survey / gf—; 0
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Mesozoic Sandstone Oil and Gas AU AR B o =USGS

i{.f).f’ri-

[

¢ "Conventional" type oil and gas accumulations _ _
¥ == Mesozoic Sandstone Oil and Gas AU

Yl ___ _ _
T L =L e

V&S

e Few wells have been drilled deep enough to target the
Mesozoic Sandstone AU

¢ 1 significant oil accumulation discovered from M-28 well,
McArthur River field, 1990-1999

¢ Oil seeps (indicators of a working petroleum system) are
found onshore southwest of the basin. Oil shows are found
in wells on Kenai Peninsula and Federal offshore waters

¢ Source of oil and gas is from the Middle Jurassic Tuxedni
Group

¢ Reservoirs may be Mesozoic sandstone and
fractured volcanic rocks

¢ Undiscovered accumulations are probably structural and
stratigraphic traps

e Mostly unexplored

U.S. Department of the Interior

U.S. Geological Survey 18




Mesozoic Sandstone Oil and Gas AU

Mean undiscovered oil: 227 MMBO
Mean undiscovered gas: 1,548 BCFG

Area ~20,100 km?2
Federal, 21%
Private/municipal, 11%
Native, 10%
State onshore, 26%
State offshore, 31%

U.S. Department of the Interior
U.S. Geological Survey
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Tuxedni-Naknek Continuous Gas AU ¥ =ZUSGS

p,  science for a changing world

¢ Play concept proposed by the USGS (2011)

¢ "Continuous" type accumulation of gas

¢ Speculative & no accumulations have been
discovered

¢ Inferred resource is thermogenic (deep) gas derived
from source rocks in Middle Jurassic Tuxedni Group

¢ Reservoirs hypothesized to be low-permeability
sandstone at depths of 20,000 ft (6,000 m) or more

¢ Entirely unexplored (no known well penetrations)

U.S. Department of the Interior y
U.S. Geological Survey £




Tuxedni-Naknek Continuous Gas AU

Talkeetnae|

Mean undiscovered gas: 637 BCFG

Tuxedni-Naknek Continuous Gas AU | —

Area ~900 km T : | ) \.Wasma
Federal, 1% USFS | | [ i{/f“
. .« . o B Military | . PR :‘
Private/municipal, 20% [T 2! . +Anchorage

Native, 5% _JRRE
B Native
State onshore, 2% B Private/Municipal

B state
State offshore, 72% — A

U.S. Department of the Interior

U.S. Geological Survey 21
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Cook Inlet Coalbed Gas AU g Nz, ZUSGS

¢ Play concept proposed by the USGS (2011)

¢ "Continuous" type accumulation of gas

e No discovered commercial accumulations

e About 20-25 wells drilled specifically in search of coalbed gas,
1994-2005, all unsuccessful

¢ Microbial (shallow) gas sourced from, and trapped in, thick coal
beds; mostly in Beluga and Tyonek Formations

¢ Excluded is an area where the principal coal-bearing units are
buried deeper than 6000 feet

e Mostly unexplored

Area too deep for
coal to preserve gas

U.S. Department of the Interior

U.S. Geological Survey h/- 22




Mean undiscovered gas: 4,674 BCFG

Area ~34,300 km?2
Federal, 14%
Private/municipal, 8%
Native, 8%

State onshore, 56%
State offshore, 14%

U.S. Department of the Interior
U.S. Geological Survey
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Cook Inlet Coalbed Gas AU
ESY Excluded from Coalbed Gas AU




Principal Assessment Related Products:

ZUSGS
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2011

National Assessment of 0il and Gas Fact Sheet

Assessment of Undiscovered il and Gas Resources
of the Cook Inlet Region, South Central Alaska 201

T,., U.S. Geological Survey (USGS)
recently completed a new assessment
of undiscovered, technically recover-
able oil and gas resources in the Cook
Inlet region of south-central Alaska.
Using a geology-based assessment

2012

science for a changing world

Assessment of the'Coal-Bed Gas'Total Petroleum System
in'the' Cook InIet-Susnna Region;

2014

Do L Leban, Rchard . Sarley, Kenveth . Heknod, Diae P Shebsbaurm,

2013, Gologi Fameworkand petlee s f ook e Basn,
St Centl Ak, inD. M. Sone and D.M.Hee e, O and gas ek
ofth Cook et B sk AAPG oo 104, 7-116

Geologic Framework and Petroleum
Systems of Cook Inlet Basin,
South-Central Alaska

David L. LePain

Previous address: Alaska Division of Geological & Geophysical Surveys, 3354 College Rd., Fairbanks,
Alaska, 99709 ULS.A. (e-mail: david.lepain@alaska.g0v)

600 million barrels of oil, about 19 tril- .
lion cubic feet of natural gas, and 46 Richard G. Stanley ) i
‘million barrels of natural gas liquids U.S. Geological Survey, 345 Middlefield Rd., MS 969, Menlo Park, California, 94025 ULS.A.

Introduction

“The Cook Inlet region is a partially ex-
plored petroleum province from which more
than 1.3 billion barrels of oil, 7.8 trillion cubic
flet of gas, and 12,000 barrels of natural gas
liquids have been produced since commercial
development of the region’s hydrocarbons be-
gan in 1958. Nearly all of this petroleum has
been obtained from conventional sandstone
and conglomerate reservoirs of Tertiary age
(about 6 t0 2.6 million years old) in struc-
tural traps on anticlines and faulted anticlines.

Geologist examines an outcrop of dark shale of
Middle Jurassic age (about 176 to 161 million
years old) located on the west side of Cook Inlet
about 130 miles (210 kilometers) southwest of
Anchorage. Rocks of imilar type and age are the
ariginal source of all ol in the Caok Inlat region
(USGS photograph by Richard G. Stanley).

US. Deparment ofthe Inerior

US. GeologicalSurve

— Tty Sandsions O and Gas AU

 Tutnon Nsknak Conwous G AU
S Excuded rom Coabed Gas AU
L 1 l

(e-mail: rstanley@usgs.gov)

Kenneth P. Helmold and Diane P. Shellenbaum
Alaska Division of Oil & Gas, 550 W.7th Ave., Anclorage, Aluaka 99501 U.S.A.
(e-mails: ken.

ABSTRACT

The Cook Inlet Basin is a northeast-trending collisional forearc basin that extends from
Shelikof Strait northeastward to the east end of the Matanuska Valley. The basin is divided
into three segments including, from northeast to southwest, the Matanuska Valley segment,
Cook Inlet segment, and Cook-Shelikof segment. The Matanuska Valley segment represents
the collapsed onshore part of the basin. The Cook Inlet segment is a significant hydrocarbon
province, with more than 1.3 billion barrels of oil and about 8 trillion cubic feet (TCF) of gas
produced since 1958. No ial oil or gas has been in either the
Cook-Shelikof or Matanuska segments of the basin.

‘The basin is located in the arc-trench gap between the Alaska-Aleutian Range batholith
to the northwest, representing the plutonic roots of a Mesozoic-early Cenozoic magmatic

et region, Aaska. The AU cxcent arc and the surface edifice of the modern arc, and the modern Aleutian trench to the south-
ofshore, [ east. An enormous emergent accretionary prism separates the forearc basin from the modern
e Gas trench and is represented by the Kenai-Chugach Mountains. These tectonic elements are the

brown) o higher green) o highest (dark brown).

Rcenty, the US. Geological Survey
( ment of the un-

lic concem about possible shortages of natural
i com-

discovered oil and gas potential of the Cook
Inlet region. The assessment indicates the
probable existence of additional oil and gas
resources that are technically recoverable—
those resources that can be discovered and
produced by using current technology. The
USGS assessment is intended to provide an
updated, scientifically based estimate of pe-
troleum potential at a time of increased pub-

munities, where natural gas produced from the
Cook Inlet region s the principal source of en-
ergy for heating and electric power generation.
The new assessment is based on the
geologic elements used to define a Total Pe-
troleum System, including characterization
of hydrocarbon source rocks (distribution,
thickness, organic richness, thermal matura-
tion, and timing of petroleum generation and
FactShowt 20113068
E

U.S. Department of the.Intéios
U.S. Geological Survey

products of subduction and associated magmatic and accretion processes that have operated
for at least 200 million years. Several crustal-scale faults have modified the basin margins
over its history. These include the Bruin Bay fault system, the Border Ranges fault system,
the Lake Clark-Castle Mountain fault, and the Capps Glacier fault. The Bruin Bay and Border
Ranges fault systems separate the basin from the arc and accretionary prism on the west and

‘Copyright ©2013 by The American Association of Petroleum Geologists.
DOI10.1306/13491874M1043621

Dounoadea _chozpat

2015
SGS
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National Assessment of 0il and Gas Project

Assessment of Unconventional (Tight) Gas Resources
in Upper Cook Inlet Basin, South-Central Alaska

Compiled by C.J. Schenk

Main Contents

( Assessment Reports |
( Spatial Data 3]

Stanley et al. (2011) Rouse and Houseknecht (2012)

USGS Fact Sheet 2011-3068 USGS Scientific Report 2012-5145
* 2 Page Fact Sheet .
https://doi.org/10.3133/fs20113068

LePain et al. (2014) - DGGS/USGS/DOG
AAPG Memoir 104 Chapter 2

Coal-Bed Gas Geologic Model .
https://doi.org/10.3133/sir20125145

Schenk et al. (2015)

USGS Digital Data Series DDS—-69-AA
Detailed Cook Inlet Geologic Framework * Chapter 1: Tight Gas Geologic Model
https://doi.org/10.1306/13491874M1043621 * Chapter 2: Input Data for 2011 Assessment
* Chapter 3: GIS Project
https://doi.org/10.3133/ds69AA

U.S. Department of the Interior 24
U.S. Geological Survey


https://doi.org/10.3133/ds69AA
https://doi.org/10.3133/sir20125145
https://doi.org/10.3133/fs20113068
https://doi.org/10.1306/13491874M1043621

New Data Since the 2011 Cook Inlet Assessment

New data since the 2011 Assessment
include:

*Oil and Gas well production data

*Publicly available subsurface datasets:
well and seismic data (see right)

eLicensable seismic data
*Geologic Mapping

*Petrographic and provenance data
(reservoir quality)

*Geochronology (age dating of rocks)

U.S. Department of the Interior
U.S. Geological Survey

Recently Available
Tax-Credit
Seismic Data

Granite Point
Transition 3D

uuuuuuuuuuu

i
_.//
Iniskin 20 /
2023
<7 7.
. /I
//
/‘/-‘

/’—"\
Seismic Data Release Statu: i 2o .
Seismic survey, showing data coverage: Tax Credit Seismic Survey for Public Release Scle 1 00000
s 30 survey Cook Inlet, Alaska

State of Alaska Department of Natural Resources
Division of Oil and Gas

o

25



USGS Proposed Work <IN

Recently Available

Alaska Basin and Petroleum Project Tax-Credit

Proposed Tasks: Seismic Data .
* Staff assigned to build new Cook Inlet Y
geologic model

nnnnn

* Compilation of new datasets has commenced

* Collaborations with Alaska DGGS and DOG iy X - =

Ketiai Netionoh
Wiidlife Réfigé

* Proposed updated assessment of Cook Inlet /\“

: /
Oil & Gas Resources (2025 Target) J
j;
* May include CO, and Energy Storage /
"
Assessment 75 j/
‘/"'/
.
P

Cook Inlet, Alaska o HaskaSeanand
Boundary

State of Alaska Department of Natural Resources
Division of Oil and Gas

— @ 26
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Summary =USGS

¢ In 2011, the USGS completed an assessment of the estimated volumes of
undiscovered, technically recoverable oil and gas resources in conventional
and continuous accumulations in Cook Inlet.

e The assessment used a geology-based methodology and results from
scientific research by the USGS and the State of Alaska DGGS and DOG.

¢ In the Cook Inlet Region, the USGS estimated mean undiscovered volumes
of nearly 600 million barrels of oil, about 19 trillion cubic feet of gas, and
about 46 million barrels of natural gas liquids. The assessment included a
range of minimum to maximum estimates.

e The USGS has begun a renewed task to update the geologic model for the
Cook Inlet, starting with the data collection and acquisition phase.

U.S. Department of the Interior
U.S. Geological Survey 27




For Additional Information:

Other USGS petroleum fact sheets available at:
http://energy.usgs.gov/

Alaska Basins and Petroleum Systems Project:
https://www.usgs.gov/programs/energy-resources-
program/science/alaska-petroleum-systems

Other inquiries may be directed to:
Jared Gooley, Project co-Lead, Anchorage AK,
jgooley@usgs.gov
William Craddock, Project co-Lead, Reston VA,
wcraddock@usgs.gov
Alicia Lindauer, Energy Resources Program Coordinator, Denver CO
alindauer@usgs.gov
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