Oil & Natural Gas Technology

DOE Award Number: DE-FE0022898

Research Performance Progress Report
(Period Ending 9/30/2015)

Alaska Natural Gas Hydrate Production
Testing, Test Site Selection, Characterization
and Testing Operations

N=TL

Project Period (09/01/2014 — 12/31/2015)

Submitted by:
Timothy S. Collett
United States Geological Survey
DUNS #:137781949
DFC, MS-939, Box 25046
Denver CO 80225
e-mail: tcollett@usgs.gov
Phone number: (303) 236-5731

Prepared for:
United States Department of Energy
National Energy Technology Laboratory

November 1, 2015

Office of Fossil Energy




DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.



ABSTRACT

Alaska Natural Gas Hydrate Production Testing, Test Site Selection,
Characterization and Testing Operations

DOE Award Number: DE-FE0022898

The objective of this Department of Energy (DOE)-United States Geological Survey (USGS)
Interagency Agreement is to provide geologic and geophysical technical support to identify and
characterize gas hydrate production test sites on the Alaska North Slope as specified in the
goals of the 2005 Energy Act for National Methane Hydrates R&D, the DOE-led US Interagency
Roadmap for Gas Hydrate Research, and elements of the USGS mission related to energy
resources.

This effort is addressing critical issues associated with production of gas hydrates, and is
contributing to our understanding of the geologic nature of the gas hydrate accumulations, the
geophysical characteristics of in-situ natural gas hydrates, and helping develop plans for an
extended gas hydrate production testing program in northern Alaska. This project is designed
as a cooperative research effort, with USGS providing technical geoscience support in a
partnership that has included so far the DOE, the Alaska Department of Natural Resources, the
Japan Oil Gas and Metals National Corporation (JOGMEC), and Petrotechnical Resources
Alaska.

During this reporting period (1/1/2015 - 9/30/2015), the USGS, DOE, and JOGMEC worked
together to identify and refine our understanding of the potential gas hydrate prospects on the
withheld State of Alaska managed leases located to the east of the Milne Point Unit in northern
Alaska. The scope of this effort was expanded during this reporting period and two additional
high priority potential gas hydrate test sites were identified and forwarded for consideration of
testing, which included the Milne Point Unit Cascade site (MPU K-Pad) and Prudhoe Bay Unit
Kuparuk 7-11-12 site.

Within this project, the remapping the Eileen gas hydrate trend in the greater Prudhoe Bay area
has provided critical new insight into the occurrence of gas hydrate on the Alaska North Slope
and detailed understanding of the reservoir parameters needed to understand the production
response of the gas hydrates. The FY-2015 DOE/USGS funded efforts have provided a
significantly refined understanding of the geologic nature of the Eileen gas hydrate trend.
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EXECUTIVE SUMMARY

Project Scope and Accomplishments

Work conducted under this Interagency Agreement is intended to provide support to the DOE
and its research partners in understanding, predicting, and testing the recoverability and
potential production characteristics of onshore natural gas hydrate in the Greater Prudhoe Bay
area on the Alaska North Slope or other areas deemed suitable, through mutual agreement of
DOE and USGS, for potential long term production testing of gas hydrate. To do so, this project
is designed to evaluate the occurrence and resource potential of the known gas hydrate
accumulations in the Eileen trend. This project consists of one task that includes two subtasks.
The first subtask involves the geologic and engineering assessment of the Eileen gas hydrate
accumulation. The second subtask supports DOE and their industry partners with evaluation,
planning and preparations for drilling and testing of gas hydrate research wells in northern
Alaska.

In general, the goals of this task remained the same over this reporting period, with the USGS
leading the geoscience aspects of the DOE sponsored effort to conduct an extended gas
hydrate production test on the Alaska North Slope, focusing on a series of new gas hydrate
prospects on lands managed by the State of Alaska (SOA) located to the east of the Milne Point
Unit. During this reporting period the USGS also acquired the responsibility to identify additional
sites for potential gas hydrate production testing in the unitized lands overlying the Prudhoe Bay
(PBU) and Milne Point (MPU) ail fields. During this reporting period the USGS also acquired
access to critical industry 3D seismic data volumes that extend onto the SOA lands along the
eastern edge of the MPU.

This new expanded test site effort has yielded two new data/knowledge streams, including the
(1) remapping and detailed reservoir characterization of the Eileen gas hydrate trend in the
PBU-MPU and (2) the identification and detailed characterization of gas hydrate prospects on
the SOA lands (also known as North Shore area) east of the MPU. The geologic data obtained
from the Mount Elbert and Ignik Sikumi test well projects in PBU-MPU have yielded one of the
best delineated and described gas hydrate accumulations in the world. The new effort
supported by this award have provided a significantly refined understanding of the geologic
nature of the Eileen gas hydrate trend with a focus on the gas hydrate accumulation in and
around the Prudhoe Bay Unit L-Pad, which is located near the site of the Ignik Sikumi test well
as drilled and tested in FY-2013. This effort has resulted in the generation of a draft report that
describes the methodology and results used in series of closely related geologic studies to
characterize the occurrence of gas hydrate in the area of the of the PBU L-Pad area and
throughout the Eileen trend. This report further reviews and integrates into one comprehensive
petroleum system model the results and geologic related findings associated with the Mount
Elbert and Ignik Sikumi test well projects. This study also included the integrated analysis of
well log data from more than 70 wells from across the Eileen trend to yield the most detailed
reservoir model for any known gas hydrate accumulation in the world.

The SOA lands test site gas hydrate prospecting effort has gained momentum with the addition
of a new project partner enabled through a DOE-MOU: the Japan Qil, Gas and Metals National
Corporation (JOGMEC). Under this MOU, the USGS is working with JOGMEC and DOE on the
gas hydrate prospecting effort on the SOA land that was set aside for gas hydrate research.
The USGS and JOGMEC are working closely together on the technical aspect of this project.
One of the USGS contributions to this effort has been the completion of a series of seismic



inversions of 8 new gas hydrate prospects that have yielded 3D analysis of gas hydrate
reservoir thicknesses and predicted gas—hydrate reservoir saturations.

Formal planning for the next gas hydrate production-related testing project in northern Alaska
has continued, with the USGS providing guidance and technical support to the DOE, JOGMEC,
and Petrotechnical Resources Alaska. During this reporting period, the USGS hosted two test
site review meetings in Denver, Colorado that was attended by JOGMEC and DOE geoscience
technical staff. The USGS also participated in a series of project planning and technical review
meetings in Anchorage, Alaska and Chiba, Japan. The USGS also hosted a series of monthly
web style meetings in support of this effort. The USGS is also working with JOGMEC and DOE
to develop technical support contracts with service providers in Alaska. It is envisioned that
theses service contracts will provide the technical support for the (1) stratigraphic test drilling
and (2) multi-year production test phases of this project.

Project Meetings, Qutreach, and Presentations (for the period 1/1/2015 - 9/30/2015)

January 7, 2015: Hosted an Alaska North Slope gas hydrate test site review meeting (web
meeting).

January 27, 2015: Hosted an Alaska North Slope gas hydrate test site review meeting (web
meeting).

February 17, 2015: Hosted an Alaska North Slope gas hydrate test site review meeting (web
meeting).

March 9-10, 2015: Participated in a technical review workshop in Austin, Texas organized by
the University of Texas to review the develop and status of the DOE developed Hybrid Pressure
Core System and associated laboratory equipment.

March 11-13, 2015: Hosted a technical site review meeting in Denver, Colorado with members
of the JOGMEC and DOE gas hydrate project geoscience teams in support of the Alaska North
Slope cooperative gas hydrate test site review project.

April 15-17, 2015: Participated in a series of technical site review meetings in Chiba, Japan with
members of the JOGMEC and DOE gas hydrate project geoscience teams in support of the
Alaska North Slope cooperative gas hydrate test site review project.

May 19, 2015: Hosted an Alaska North Slope gas hydrate test site review meeting (web
meeting).

June 11, 2015: Hosted an Alaska North Slope gas hydrate test site review meeting (web
meeting).

June 30, 2015: Hosted an Alaska North Slope gas hydrate test site review meeting (web
meeting).

July 14, 2015: Hosted an Alaska North Slope gas hydrate test site review meeting (web
meeting).



July 28-31, 2015: Participated in a series of technical site review meetings Anchorage, Alaska
with members of the JOGMEC and DOE gas hydrate project geoscience teams in support of the
Alaska North Slope cooperative gas hydrate test site review project.

August 12-14, 2015: Member of US-DOE delegation to Mexico City (Mexico) for high level
meetings with the Secretaria de Energia de Mexico with the goal to review and develop
cooperative gas hydrate research opportunities in the Gulf of Mexico.

August 19, 2015: Hosted an Alaska North Slope gas hydrate test site review meeting (web
meeting).

September 1, 2015: Participated in a DOE / University of Texas Hybrid Pressure Core System
operational review meeting (web meeting) and provided technical briefing on recent field related
system deployments.

September 2, 2015: Hosted an Alaska North Slope gas hydrate test site review meeting (web
meeting).

September 16, 2015: Provided expert testimony on goals and structure of modern gas hydrate
scientific drilling expeditions for the Secretary of Department of Energy Advisory Board (meeting
held in DOE Headquarters in Washington DC).

September 23, 2015: Hosted an Alaska North Slope gas hydrate test site review meeting (web
meeting).

September 28-30, 2015: Chaired a session on gas hydrates in the Circum-Arctic at “The Arctic
Polar Petroleum Potential Conference” in Stavanger, Norway. Also a member of the Conference
Technical Committee and presented a key-note technical review of Arctic gas hydrate
production tests.
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Project Near-Term Work Plan

Over the next project reporting period, the USGS will continue to contribute to the planning effort
in support of the DOE-JOGMEC-USGS sponsored gas hydrate production test well program on
the Alaska North Slope, focusing on further characterizing a series of gas hydrate prospects on
State of Alaska withheld lands located to the east of the Milne Point Unit and in the unitized
lands of both the Milne Point and Prudhoe Bay units. The USGS will also provide technical and
scientific leadership and advice for formulation of research drilling and production testing
program designed to assess the nature and production potential of methane hydrates on the
Alaska North Slope.

USGS and State of Alaska Department of Natural Resources (SOA-DNR) technical staff are
also scheduled to convene an internal workshop to identifying potential gas hydrate production



test sites in the PBU and the MPU. This new cooperative effort with SOA-DNR geologists will
include the use confidential seismic data that will be strictly controlled by confidentiality
agreements.



COST STATUS

The total funds spent from this account during the period from 10/1/2014 through 9/30/2015) are
summarized below along with the current project account balance.

Total DOE Award S 51,608.00
USGS Overhead S (11,094.00)
Expenses 10/1/2014 through 9/30/2015 S (23,927.00)
Project Account Balance S 16,587.00
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