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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.
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1 ACCOMPLISHMENTS

This report outlines the progress of the third quarter of the ninth fiscal year of the project, Apr. 1 —Jun. 31, 2023
(Budget Period 5, Year 3). Highlights from this period include:

e Phase 5B approved by DOE
0 UT Austin submitted a request to US DOE to authorize Phase 5B and specific ‘optional’ subtasks

defined under Phase 5B that could be accomplished with the projects final FY23 funding of
S19M. US DOE subsequently authorized Phase 5B on May 26. As a result, the following UT-
GOM2-2 subtasks will be performed:

=  Optional Subtask 16.2: Add Conventional Coring

= QOptional Subtask 16.3: Add Spot Pressure Coring

= Optional Subtask 16.4: Add Second Hole at H Location

=  Optional Subtask 17.2: UT-GOM2-2 Expanded Core Analysis

e UT-GOM2-2 Drill-Well-on-Paper (DWOP) Workshop
0 UT Austin organized and hosted a DWOP workshop at UT Austin on April 26. The objective of the
workshop was to plan out, in detail, each operational component of the UT-GOM2-2 drilling
program. Representatives from UT Austin, US DOE, Geotek, Pettigrew Engineering, TR
Consulting, Helix, Schlumberger, and MI SWACO, participated in the workshop.

e UT-GOM2-2 Strater Meeting / Workshop
UT Austin organized and hosted a technical workshop with members of the UT science party on
May 8. The objective of the workshop was to plan and test integration of data acquired from UT-
GOM2-2 into Strater software.

e UT-GOM2-2 Operations Plan and Prospectus
0 The UT-GOM2-2 Operations Plan and Prospectus (v. 2.3) were updated and uploaded to the
expedition website.

e UT-GOM2-2 Hydrates Drilling Program Permitting

0 UT Austin submitted an Application for Permit to Drill (APD) for proposed wells WR313 H002 and
WR313 HO03 to BSEE on April 4. BSEE responded with comments, and revised APDs were
resubmitted on May 15,

0 UT Austin submitted a Notice of Intent to comply with the 2023 US EPA GMG290000 NPDES
permit for the Gulf of Mexico on June 22.

0 UT Austin submitted an Emergency Evacuation Plan (EEP) to the USCG on May 11. The USCG
approved the EEP on May 25.

0 UT Austin requested a Letter of Determination (LOD) from the USCG on May 23. The USCG
provided a LOD on May 31.

e Helix Q4000 Rig Visit
0 UT Austin visited the Helix Q4000 in dry-dock in Pascagoula, Ml on June 14.
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1.1 Major Project Goals

The primary objective of this project is to gain insight into the nature, formation, occurrence and physical

properties of methane hydrate-bearing sediments for the purpose of methane hydrate resource appraisal. This

will be accomplished through the planning and execution of a state-of-the-art drilling, coring, logging, testing

and analytical program that assess the geologic occurrence, regional context, and characteristics of marine

methane hydrate deposits in the Gulf of Mexico Continental Shelf. Project Milestones are listed in Table 1-1,
Table 1-2, and Table 1-3.

Table 1-1: Previous Milestones

Budget Milestone Milestone Description Estimated Actual Verification
Period P Completion | Completion Method
M1A Project Management Plan Mar-15 Mar-15 Project
Management Plan
M1B Project Kick-off Meeting Jan-15 Dec-14 Presentation
M1C Site Location and Ranking Report Sep-15 Sep-15 Phase 1 Report
1 — - -
Prel Field P 0 t | PI
M1D reliminary Field Program Operational Plan Sep-15 Sep-15 Phase 1 Report
Report
M1E Updated CPP Proposal Submitted May-15 Oct-15 Phase 1 Report
Demonstration of a Viable Pressure Coring
M1F Tool: Lab Test Sep-15 Sep-15 Phase 1 Report
M2A Document Results of BP1/Phase 1 Activities Dec-15 Jan-16 Phase 1 Report
M2B Complete Updated CPP Proposal Submitted | Nov-15 Nov-15 QRPPR
R t directly t
M2C Scheduling of Hydrate Drilling Leg by IODP May-16 May-17 DZFIEOI;M rectly to
2 - - -
Demonstration of a Viable Pressure Coring PCTB Land Test
M2D Tool: Land Test Dec-15 Dec-15 Report, in QRPPR
M2E Demonstr'atlon of a Viable Pressure Coring Jan-17 May-17 QRPPR
Tool: Marine Test
M2F Update UT-GOM2-2 Operational Plan Feb-18 Apr-18 Phase 2 Report
M3A Document results of BP2 Activities Apr-18 Apr-18 Phase 2 Report
3
M3B Update UT-GOM2-2 Operational Plan Sep-19 Jan-19 Phase 3 Report
M4A Document results of BP3 Activities Jan-20 Apr-20 Phase 3 Report
Demonstration of a Viable Pressure Coring PCTB Lab Test
M4B Feb-20 Jan-20
4 Tool: Lab Test € an Report, in QRPPR
Demonstration of a Viable Pressure Coring PCTB Land Test
Mac Tool: Land Test Mar-20 Mar-20 Report, in QRPPR
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Table 1-2: Current Milestones

Bud.g - Milestone Milestone Description Estlmatfad Actua! Verification Method
Period Completion | Completion
M5A Document Results of BP4 Activities Dec-20 Mar-21 Phase 4 Report
M5B Co'm'plete Contracting of UT-GOM2-2 with May-21 Feb-22 QRPPR
Drilling Vessel
Complete Project Sample and Data Report directly to
. MSC | Distribution Plan Jul-22 Oct21 | hoE pm
Complete Pre-Expedition Permitting
M5D Mar-23 - RPPR
Requirements for UT-GOM2-2 ar Q
MSE Complete UT-GOM2-2 Operational Plan May-21 Sep-21 QRPPR
Report
MS5F Complete UT-GOM2-2 Field Operations Jul-23 - QRPPR
Table 1-3: Future Milestones
Bud.get Milestone Milestone Description Estlmatt.ed Actua! Verification Method
Period Completion | Completion
M6A Document Results of BP5 Activities Dec-23 - Phase 5 Report
M6B Complete Preliminary Expedition Summary Dec-23 - Et(e)pEo;tl\;jlrectly to
6
Initiate comprehensive Scientific Results Report directly to
MBC 1 Volume Jun-24 ) DOE PM
M6D Submit set of manuscripts for comprehensive Sep-25 i Report directly to

Scientific Results Volume

DOE PM
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1.2 What Was Accomplishments Under These Goals

1.2.1 Previous Project Periods

Tasks accomplished in previous project periods (Phase 1, 2, 3, and 4) are summarized in Table 1-4, Table 1-5,

Table 1-6, and Table 1-7.

Table 1-4: Tasks Accomplished in Phase 1

PHASE 1/BUDGET PERIOD 1

Task 1.0 Project Management and Planning
Task 2.0 Site Analysis and Selection
Subtask 2.1 Site Analysis
Subtask 2.2 Site Ranking / Recommendation
Task 3.0 Develop Operational Plan for UT-GOM2-2 Scientific Drilling Program
Task 4.0 Complete IODP Complimentary Project Proposal
Task 5.0 Pressure Coring and Core Analysis System Modifications and Testing
Subtask 5.1 PCTB Scientific Planning Workshop
Subtask 5.2 PCTB Lab Test
Subtask 5.3 PCTB Land Test Prep

Table 1-5: Tasks Accomplished in Phase 2

PHASE 2/BUDGET PERIOD 2
Task 1.0 Project Management and Planning
Task 6.0 Technical and Operational Support of Complimentary Project Proposal
Task 7.0 Continued Pressure Coring and Core Analysis System Modifications and Testing
Subtask 7.1 Review and Complete NEPA Requirements for PCTB Land Test
Subtask 7.2 PCTB Land Test
Subtask 7.3 PCTB Land Test Report
Subtask 7.4 PCTB Modification
Task 8.0 UT-GOM2-1 Marine Field Test
Subtask 8.1 Review and Complete NEPA Requirements for UT-GOM2-1
Subtask 8.2 UT-GOM2-1 Operational Plan
Subtask 8.3 UT-GOM2-1 Documentation and Permitting
Subtask 8.4 UT-GOM2-1 Marine Field Test of Pressure Coring System
Subtask 8.5 UT-GOM2-1 Marine Field Test Report
Task 9.0 Develop Pressure Core Transport, Storage, and Manipulation Capability
Subtask 9.1 Review and Complete NEPA Requirements for Core Storage and Manipulation
Subtask 9.2 Hydrate Core Transport
Subtask 9.3 Storage of Hydrate Pressure Cores
Subtask 9.4 Refrigerated Container for Storage of Hydrate Pressure Cores
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Subtask 9.5

Hydrate Core Manipulator and Cutter Tool

Subtask 9.6 Hydrate Core Effective Stress Chamber
Subtask 9.7 Hydrate Core Depressurization Chamber
Task 10.0 UT-GOM2-1 Core Analysis

Subtask 10.1

Routine Core Analysis (UT-GOM2-1)

Subtask 10.2 Pressure Core Analysis (UT-GOM2-1)

Subtask 10.3 Hydrate Core-Log-Seismic Synthesis (UT-GOM2-1)
Task 11.0 Update Science and Operational Plans for UT-GOM2-2 Scientific Drilling Program
Task 12.0 UT-GOM2-2 Scientific Drilling Program Vessel Access

Table 1-6: Tasks Accomplished in Phase 3

PHASE 3/BUDGET PERIOD 3
Task 1.0 Project Management and Planning
Task 6.0 Technical and Operational Support of CPP Proposal
Task 9.0 Develop Pressure Core Transport, Storage, and Manipulation Capability
Subtask 9.8 X-ray Computed Tomography
Subtask 9.9 Pre-Consolidation System
Task 10.0 UT-GOM2-1 Core Analysis
Subtask 10.4 Continued Pressure Core Analysis (UT-GOM2-1)
Subtask 10.5 Continued Hydrate Core-Log-Seismic Synthesis (UT-GOM2-1)
Subtask 10.6 Additional Core Analysis Capabilities
Task 11.0 Update Science and Operational Plans for UT-GOM2-2 Scientific Drilling Program
Task 12.0 UT-GOM2-2 Scientific Drilling Program Vessel Access
Task 13.0 Maintenance and Refinement of Pressure Core Transport, Storage, and Manipulation Capability

Subtask 13.1

Hydrate Core Manipulator and Cutter Tool

Subtask 13.2

Hydrate Core Effective Stress Chamber

Subtask 13.3

Hydrate Core Depressurization Chamber

Subtask 13.4

Develop Hydrate Core Transport Capability for UT-GOM2-2 Scientific Drilling Program

Subtask 13.5

Expansion of Pressure Core Storage Capability for UT-GOM2-2 Scientific Drilling Program

Subtask 13.6

Continued Storage of Hydrate Cores from UT-GOM2-1

Task 14.0

Performance Assessment, Modifications, and Testing of PCTB

Subtask 14.1

PCTB Lab Test

Subtask 14.2

PCTB Modifications/Upgrades

Task 15.0

UT-GOM2-2 Scientific Drilling Program Preparations

Subtask 15.1

Assemble and Contract Pressure Coring Team Leads for UT-GOM2-2 Scientific Drilling Program

Subtask 15.2

Contract Project Scientists and Establish Project Science Team for UT-GOM2-2 Scientific Drilling Program
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Table 1-7: Tasks Accomplished in Phase 4

PHASE 4/BUDGET PERIOD 4
Task 1.0 Project Management and Planning
Task 10.0 UT-GOM2-1 Core Analysis
Subtask 10.4 Continued Pressure Core Analysis (GOM2-1)
Subtask 10.5 Continued Hydrate Core-Log-Seismic Synthesis (UT-GOM2-1)
Subtask 10.6 Additional Core Analysis Capabilities
Subtask 10.7 Hydrate Modeling
Task 11.0 Update Science and Operational Plans for UT-GOM2-2 Scientific Drilling Program
Task 12.0 UT-GOM2-2 Scientific Drilling Program Vessel Access
Task 13.0 Maintenance and Refinement of Pressure Core Transport, Storage, and Manipulation Capability
Subtask 13.1 Hydrate Core Manipulator and Cutter Tool
Subtask 13.2 Hydrate Core Effective Stress Chamber
Subtask 13.3 Hydrate Core Depressurization Chamber
Subtask 13.4 Develop Hydrate Core Transport Capability for UT-GOM2-2 Scientific Drilling Program
Subtask 13.5 Expansion of Pressure Core Storage Capability for UT-GOM2-2 Scientific Drilling Program
Subtask 13.6 Continued Storage of Hydrate Cores from UT-GOM2-1
Subtask 13.7 X-ray Computed Tomography
Subtask 13.8 Pre-Consolidation System
Task 14.0 Performance Assessment, Modifications, and Testing of PCTB
Subtask 14.1 PCTB Lab Test
Subtask 14.2 PCTB Modifications/Upgrades
Subtask 14.3 PCTB Land Test
Task 15.0 UT-GOM2-2 Scientific Drilling Program Preparations
Subtask 15.3 Permitting for UT-GOM2-2 Scientific Drilling Program
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1.2.2 Current Project Period

Current project period tasks are shown in Table 1-8.

Table 1-8: Current Project Tasks

PHASE 5/BUDGET PERIOD 5
Task 1.0 Project Management and Planning
Task 10.0 UT-GOM2-1 Core Analysis
Subtask 10.4 Continued Pressure Core Analysis (UT-GOM2-1)
Subtask 10.5 Continued Hydrate Core-Log-Seismic Synthesis (UT-GOM2-1)
Subtask 10.6 Additional Core Analysis Capabilities
Subtask 10.7 Hydrate Modeling
Task 11.0 Update Science and Operational Plans for UT-GOM2-2 Scientific Drilling Program
Task 12.0 UT-GOM2-2 Scientific Drilling Program Vessel Access
Task 13.0 Maintenance and Refinement of Pressure Core Transport, Storage, and Manipulation Capability
Subtask 13.1 Hydrate Core Manipulator and Cutter tool
Subtask 13.2 Hydrate Core Effective Stress Chamber
Subtask 13.3 Hydrate Core Depressurization Chamber
Subtask 13.4 Develop Hydrate Core Transport Capability for UT-GOM2-2 Scientific Drilling Program
Subtask 13.5 Expansion of Pressure Core Storage Capability for UT-GOM2-2 Scientific Drilling Program
Subtask 13.6 Continued Maintenance and Storage of Hydrate Pressure Cores from UT-GOM2-1
Subtask 13.7 Maintain X-ray CT
Subtask 13.8 Maintain Preconsolidation System
Subtask 13.9 Transportation of Hydrate Core from UT-GOM2-2 Scientific Drilling Program
Subtask 13.10 Storage of Hydrate Cores from UT-GOM2-2 Scientific Drilling Program
Subtask 13.11 Hydrate Core Distribution
Task 14.0 Performance Assessment, Modifications, and Testing of PCTB
Subtask 14.4 PCTB Modifications/Upgrades
Subtask 14.5 PCTB Land Test Il
Task 15.0 UT-GOM2-2 Scientific Drilling Program Preparations
Subtask 15.3 Permitting for UT-GOM2-2 Scientific Drilling Program
Subtask 15.4 Review and Complete NEPA Requirements
Subtask 15.5 Finalize Operational Plan for UT-GOM2-2 Scientific Drilling Program
Task 16.0 UT-GOM2-2 Scientific Drilling Program Field Operations
Subtask 16.1 Execute UT-GOM2-2 Field Program
Optional Subtask 16.2 Add Conventional Coring
Optional Subtask 16.3 Add Spot Pressure Coring
Optional Subtask 16.4 Add Second Hole at H-Location
Optional Subtask 16.5 Add Additional Cores and Measurements
Task 17.0 UT-GOM2-2 Core Analysis
Subtask 17.1 Routine UT-GOM2-2 Core Analysis
Optional Subtask 17.2 UT-GOM_2-2 Expanded Core Analysis
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1.2.2.1 Task 1.0 — Project Management & Planning

Status: Ongoing

e Coordinate the overall scientific progress, administration and finances of the project:
0 UT continued to monitor and control the project budget, scope, and schedule.

0 UT Austin submitted a request for US DOE to authorize Phase 5B and specific ‘optional’ subtasks
defined under Phase 5B that could be accomplished with the project’s FY23 funding of S19M. US
DOE subsequently authorized Phase 5B on May 26. As a result, the following UT-GOM2-2
subtasks will be performed:

= QOptional Subtask 16.2: Add Conventional Coring

=  Optional Subtask 16.3: Add Spot Pressure Coring

= QOptional Subtask 16.4: Add Second Hole at H Location

= QOptional Subtask 17.2: UT-GOM2-2 Expanded Core Analysis

0 UT submitted a request for a 3-month no-cost extension (NCE) extending BP5 through
December 31, 2023. The Project Management Plan (PMP) and Statement of Project Objectives
(SOPO) require UT-GOM2-2 Scientific Drilling Program Field Operations (Task 16) to be
completed in BP5. UT-GOMZ2-2 was originally scheduled for spring, 2023. However, the
maintenance schedule of the Helix Q4000 delayed the UT-GOM2-2 start date. UT-GOM2-2 is
now expected to be performed throughout July, August, and September, 2023. A short NCE will:

= Help ensure that UT-GOM2-2 (Task 16) is completed within BP5, per the requirements
of the SOPO and PMP

=  Provide time for review of final UT-GOM2-2 Scientific Drilling Program Field Operations
costs, prior to transitioning to BP6

= Provide time for an evaluation of anticipated schedule and costs for BP6

0 UT initiated weekly planning meetings with members of UT Austin, Geotek, and others as
required to coordinate all aspects of the UT-GOM2-2 premobilization operational, science, and
logistical tasks.

0 UT initiated weekly planning meetings with members of the UT-GOM2-2 Science Party, including
UT, USGS, Subaward Universities, and Geotek, to coordinate and prepare for all aspects of the
UT-GOM2-2 science program.

e Communicate with project team and sponsors:
0 Organized sponsor and stakeholder meetings.
0 Organized task-specific working meetings to plan and execute project tasks per the Project
Management Plan and Statement of Project Objectives.

0 Managed SharePoint sites, email lists, and archive/website.

e Coordinate and supervise service agreements:
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0 UT executed a new indemnity agreement with Evergreen National Indemnity Company to
replace the Outer Continental Shelf Mineral Lessee’s or Operator’s Bond, previously held by RLI
Insurance Company.

0 UT completed binding all required insurance coverage for UT-GOM2-2 with Anco Insurance

Company.

e Coordinate subcontractors:

0 UT continued to monitor and control subaward and contractor efforts.

0 UT continued to hold recurring technical/science meetings with Geotek to identify and address
science and engineering challenges pertaining to UT Pressure Core Center and field science
program for the UT-GOM2-2 Scientific Drilling Program.

0 UT continued to hold recurring technical meetings with Helix to plan the 2023 UT-GOM2-2 field
program, and refine requirements for third party subcontracts covering drill pipe-make up,
wireline operations, Drilling Fluid, supply boats, Dock services, Well certification, Deck layouts,
etc.

0 UT Austin visited the Helix Q4000 MODU while in dry dock in Pascagoula, Ml on June 14.

1.2.2.2 Task 10.0 — UT-GOM2-1 Core Analysis

Status: Ongoing

Subtask 10.4 — Continued Pressure Core Analysis (UT-GOMZ2-1)

A. Pressurized Core Analysis

Al. Geomechanical behavior

e In previous quarters, we have investigated the visco-plastic behavior of hydrate-bearing sediments.
Through geomechanical testing on pressure cores 8FB3-3 and 8FB1-2, we showed these materials
behave visco-plastically. This implies that under sustained vertical load, while allowing no lateral
deformation, the lateral stress rises with time (stress relaxation). Simultaneously, the material
undergoes vertical compression with time (creep).

e Inthis quarter, we applied these findings to large-scale and geological conditions:

O Buried hydrate-bearing sandy-silts, similar to salt bodies, will relax over time leading to an
isotropic stress state. As a result, the least principal stress in the hydrate reservoir will be high
(Figure 1-1a). The borehole can withstand very high pressures before hydraulic fracturing
occurs. However, if hydraulic fracturing happens, containing the fractures within the hydrate-
bearing layer becomes challenging due to the lower least principal stress state in the

surrounding layers. Additionally, if the well is underbalanced during drilling with the borehole
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fluid pressure significantly below the least principal stress, hole closure may occur due to
viscous flow in the reservoir, also seen in salt systems.

0 The underlying processes that trigger submarine landslides associated with gas hydrates remain
unclear. Some studies have suggested landslides occur as a slow creep process, similar to water-
ice-rock glaciers onshore (Figure 1-1b). Our experimental observations support this hypothesis,
showing time-dependent behavior with long-term deformation under sustained load.

e Over the last year, we have refined our experimental approach to studying the geomechanical behavior
of pressure cores. However, corrections to account for equipment compressibility were need to obtain
more accurate properties. In this quarter, UT used a well-characterized clay material with known

properties to test new pump protocols that correct for these effects (see details in Section 1.2.2.5).

Figure 1-1: Implications of visco-plastic behavior of hydrate-bearing sediments. (a) In-situ stress profile with depth. The
horizontal stress is higher in the hydrate layers than in the surrounding mudrock. (b) Hydrate-driven landslide as a slow
creeping movement (after Mountjoy et al. (2014))
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Subtask 10.5 — Continued Core-Log-Seismic Synthesis (UT-GOMZ2-1)
e No updates.

Subtask 10.6 — Additional Core Analysis Capabilities
e No updates

Subtask 10.7 — Hydrate Modeling
e No update

1.2.2.3 Task 11.0 — Update Science and Operations Plans for UT-GOM2-2 Scientific Drilling Program

Status: Complete (Milestone 5C, 5E)
e See notesin Section 1.2.2.7.6 Subtask 15.5 — Finalize Operational Plan for UT-GOM2-2 Scientific Drilling

Program for additional information.

1.2.2.4 Task 12.0 — UT-GOM2-2 Scientific Drilling Program Vessel Access

Status: Complete (Milestone 5B)

1.2.2.5 Task 13.0 — Maintenance & Refinement of Pressure Core Transport, Storage, & Manipulation
Capability
Status: Ongoing

Long-Term Pressure Core Storage Optimization
e UT continues to explore a potential remedial action to mitigate methane hydrate dissolution by

saturating the pressure core storage chamber water with dissolved methane.

e UT has assembled all the components to create methane-saturated water in a pressurized vessel. UT
constructed a mobile operations stand to contain the methane-saturation system. UT pursued
pressurized testing of the system to quantify and stop system leaks after the operations stand was built.
(Flemings, 20214, b)

Subtask 13.1 — Hydrate Core Manipulator and Cutter Tool
e The mini-PCATS system underwent a full pressure test. The X-ray system underwent quarterly

calibration.
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Subtask 13.2 — Hydrate Core Effective Stress Chamber
e The Effective Stress Chamber underwent a general cleaning and sediment flush between pressure core

samples.

e We have refined our experimental approach to studying the geomechanical behavior under uniaxial
strain over the last year (i.e., samples deform only in the axial direction). Particularly, to emulate this
“rigid-like” lateral condition, the Hydrate Core Effective Stress Chamber adjusts the confining pressure
during testing based on the sample length and pore volume.

e To accomplish these tests, we rely on continuous data communication between the pump software and
Geotek software.

0 We had identified that this data stream is interrupted when it transfers large data sets. To
resolve this issue, UT, Geotek and the pump company developed a new version of the dynamic
data exchange (DDE) app and successfully proved its operability.

e After these data communication developments, UT tested the new DDE app to correct for equipment
compressibility effects during uniaxial strain tests. This correction removes the deformation associated
to the equipment, and thus, it uses a more accurate measurement of the sample length.

0 We used Resedimented Boston Blue Clay (RBBC) as benchmark material to test our new
protocol. We compare properties obtained in the Hydrate Core Effective Stress Chamber (black
line, Figure 1-2) successfully against classical benchmark datasets (gray line, Figure 1-2). Results
indicate the pressure core data measures the expected compression (Figure 1-2a) and stress
ratio (Figure 1-2a) for the RBBC sample.

e Inthis quarter, the methane-saturated water system underwent regular testing and maintenance.
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Figure 1-2: Validation test for the Hydrate Effective Stress Chamber using Resedimented Boston Blue Clay. (a)
Compression and (b) stress ratio behavior with effective axial stress.

Subtask 13.3 — Hydrate Core Depressurization Chamber
UT conducted quantitative degassing of pressure core remnants to empty pressure core storage

chambers for use in the UT-GOM2-2 expedition.

Subtask 13.4 — Develop Hydrate Core Transport Capability for UT-GOMZ2-2
Status: Complete

Subtask 13.5 — Expansion of Pressure Core Storage Capability for UT-GOM2-2
UT took delivery of the manufactured quad bases for pressure core storage expansion. The bases were

installed in the Pressure Core Center.

Expansion of pressure maintenance system is required to increase storage capability sufficient to receive

UT-GOM2-2 cores. UT has purchased the components to assemble the pressure manifolds that will allow

for the expansion of the pressure maintenance system. The components will be received and installed in

the next quarter.
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e Evaluation and maintenance testing of methane monitoring system and possible expansion is being

assessed.

Subtask 13.6 — Continued Storage of Hydrate Cores from UT-GOM2-1
e (Core storage expansion in the Pressure Core Center is anticipated to accommodate any remaining

pressure cores acquired from UT-GOM?2-1, even when additional cores are collected during UT-GOM2-2

and transferred to the PCC.

Subtask 13.7 — Maintain X-ray Computed Tomography
e The X-Ray CT continues to operate as designed.

e The Dell Image Reconstruction computer continues to operate properly.

Subtask 13.8 — Maintain Pre-Consolidation System
The system will continue to be evaluated to ensure proper pressure maintenance to generate effective stresses

in pressure cores.

Subtask 13.9 — Transportation of Hydrate Core from UT-GOM2-2 Scientific Drilling Program
Future Task.

Subtask 13.10 — Storage of Hydrate Cores from UT-GOM_Z2-2 Scientific Drilling Program
Future Task.

Subtask 13.11 — Hydrate Core Distribution
Future Task.

1.2.2.6 Task 14.0 — Performance Assessment, Modifications, And Testing of PCTB

Status: Complete

1.2.2.7 Task 15.0 — UT-GOM2-2 Scientific Drilling Program Preparations

Status: In Progress

Drill-Well-on-Paper (DWOP) Workshop
UT hosted an all-day workshop to review and improve operational plans for UT-GOM2-2 Drilling Expedition.

Sixteen presentations were made including reviews of the project objects, safety, the drilling fluid program,
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wireline operations, abandonment, inclination, logistics, and permitting. Attendees included UT, Geotek, many
members of the Helix Q-4000 crew, the Helix shore-based engineering and project management, and
representatives from all service providers. Twenty-three specific actions were collected and addressed over the

rest of the quarter.

Strater Workshop
The science team developed sample layouts in Strater software to achieve efficient core data integration and

display while onboard. Two separate sample layouts are designed: one for the conventional cores, and one for
the pressure cores. The sample layout projects include a set of data tables containing information on core and
sampling depths, sample types, labels, core images, core logs, etc., which control core displays. New data for
each core (e.g., logs, images, whole-round sample depths) will be populated into the tables and instantly

displayed.

A sample layout for a pressure core (as an example, WR313-H003-04CS) is provided in Figure 1-3. Each sample
layout contains the following tracks: depth references (MD, measured depth; TVDSF, depth below seafloor;
depth in core); logging-while drilling data; core scans; core logs; sample types and distribution. Additional logs
such as lithology, or quick-look measurements can be added to certain cores by necessity. These databases can

be used to quickly access information for every sample in a core.

In May, the science team organized a workshop on data integration and display in Strater. This meeting was
attended by the science party members in-person and online. During the meeting, team members developed
protocols for setting up the depth references and integrating diverse types of core data from separate groups
into a single Strater database. The Science party was also trained to navigate within Strater interface, import and

display required data, and generate final layouts for the post-cruise reports and publications.

The University of Texas at Austin 18 DE-FE0023919 Y9Q3 RPPR



Figure 1-3: Sample layout for a conventional core (as an example, WR313-H003-04CS. The layout contains essential tracks
including references, logs, images, and sampling locations. Note: shown core image is a placeholder, as well as gray
rectangle for core logs.

Borehole-scale layouts
Borehole-scale layouts provide general information including petrophysical data, gas hydrate saturation,

planned core depths, density and distribution of planned sampling along the entire well. For example (Figure
1-4) shows a HO03 well section including LWD logs from HOO01, pore fluid, hydrate saturation, core depths, T2P,
APCT depths, types and density of samples (red symbols) in each core. The borehole-scale layouts will be

updated to reflect any changes in the coring plan.
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Figure 1-4: Segment of the WR313 H003 borehole-scale layout showing LWD logs, seismic and synthetic traces, predicted
lithology, cores, sampling plan distribution and density near the Orange and Blue sands.

UT-GOM2-2 Premobilization Activities
UT Austin initiated premobilization activities, including packing and shipping field supplies and equipment to

Geotek and Pro-Log for transportation to the port-of-call.

Subtask 15.3 — Permitting for UT-GOM_Z2-2 Scientific Drilling Program

e BSEE Application for Permit to Drill
UT Austin submitted an Application for Permit to Drill (APD) for proposed wells WR313 H002 and WR313
HOO03 to BSEE on April 4. BSEE responded to UT Austin with a request for additional information on April
25. UT Austin worked together with J. Connor Consulting to address BSEE’s comments and resubmitted
the APDs on May 15.

e EPA NPDES OCS General Discharge Permit (GMG290000)
The US EPA reissued the NPDES General Discharge Permit for the Gulf of Mexico Outer Continental
Shelf (GMG290000) on May 11. UT Austin submitted a Notice of Intent to comply with on June 22. The

effective date of UT Austin’s NPDES coverage under the permit is June 22.
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e BOEM Lessee’s or Operator’s Bond
UT Austin was notified on 6/23 that RLI Insurance Company, the Surety who held UT Austin’s BOEM

Lessee’s or Operator’s bond, had sold their bond business to Evergreen National Indemnity Company.

UT Austin executed an indemnity agreement with Evergreen National Indemnity Company and

submitted a new bond to BOEM on June 30.

The status of permit submission and approval for the UT-GOM2-2 field program is shown in Table 1-9

Table 1-9: UT-GOM2-2 Permit Status

AGENCY

BOEM

BOEM

BOEM

BOEM

BOEM

USDOE

BOEM

BOEM

BOEM

BSEE

LDNR

USCG

USCG

USEPA

PERMIT / REQUIREMENT

Qualified Operator Certification

Right-of-Use and Easement (RUE)

Initial Exploration Plan

Lessee’s or Operator's Bond (Terminated)
Lessee’s or Operator's Bond

NEPA EQ / Categorical Exclusion

Right-of-Use and Easement (RUE) Amendment

Revised Exploration Plan

Permit to Conduct Geological or Geophysical
Exploration

Application for Permit to Drill (APD)
CZM Consistency Cert.

Emergency Evacuation Plan

Letter of Determination (LOD)

NPDES Electronic Notice of Intent (eNOI)

Status: In Progress

e A NEPA Categorical Exclusion for the UT-GOM2-2 field program was granted on Mar. 10, 2022.
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Submitted 03/17/17
Approved 03/21/17
Submitted 04/15/21
Approved 11/12/21
Submitted 04/16/21
Approved 11/12/21

Submitted 07/08/21
Approved 07/19/21

Submitted 06/30/23

Submitted 02/16/22
Approved 03/10/22
Submitted 10/21/22
Approved 12/08/22
Submitted 10/20/22
Approved 12/08/22

Submitted 12/02/22, 01/04/23

Submitted 04/04/23, 05/15/23

Submitted 04/16/21
Approved 11/05/21
Submitted 05/11/23
Approved 05/25/23
Submitted 05/23/23
Approved 05/31/23
Submitted 06/22/23
Approved 06/22/23

Subtask 15.4 — Review and Complete NEPA Requirements

STATUS TRACKING INFO

No. 3487

OCS-G 30392

N-10162

Bond No.
ROG000193

Bond No. 651168

NA

0CS-G 30392

R-7211

L22-025

NA

C20210156

EEP-
23131RMS001

LOD-
23143RMS001

GMG29062W
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Subtask 15.5 — Finalize Operational Plan for UT-GOM_2-2 Scientific Drilling Program
Status: Complete (Milestone M5C, M5E)

e Updates were completed on the UT-GOM2-2 Operational Plan Revision 2.3 (APPENDIX A) and posted to
the project website. Minor revisions were made throughout the document to reflect the plan that is
achievable with the now known budget. Edits were made to reflect shorter total depths, update core
estimates, making HOO03 the first hole and modification to the abandonment plan.

e Similar updates were completed on the UT-GOMZ2-2 Prospectus and Science plan Revision 2.3
(APPENDIX B) and posted to the project website.

1.2.2.8 Task 16.0 — UT-GOM2-2 Scientific Drilling Program Field Operations

Subtask 16.1 — Execute UT-GOM?2-2 Field Program
Future task.

Optional Subtask 16.2 — Add Conventional Coring (Phase 58)
Future task.

Optional Subtask 16.3 — Add Spot Pressure Coring (Phase 58)
Future task.

Optional Subtask 16.4 — Add Second Hole at H-Location (Phase 5B)
Future task.

Optional Subtask 16.5 — Add Addiitional Cores and Measurements (Phase 58)
Not funded in FY23 budget — will not be performed.

1.2.2.9 Task 17.0 — UT-GOM2-2 Core Analysis

Subtask 17. 1 — Routine UT-GOMZ2-2 Core Analysis
Future task.

Optional Subtask 17.2 — UT-GOM?2-2 Expanded Core Analysis
Future task.
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1.3 What Will Be Done In The Next Reporting Period To Accomplish These Goals

1.3.1 Task 1.0- Project Management & Planning

e UT will continue to execute the project in accordance with the approved Project Management Plan
(PMP) and Statement of Project Objectives (SOPO).

e UT will continue to manage and control project activities in accordance with their established processes
and procedures to ensure subtasks and tasks are completed within schedule and budget constraints
defined by the PMP.

1.3.2 Task 10.0— Core Analysis

e UT will start preliminary analysis of pressurized and conventional core from UT-GOM2-2 expedition.

o UT will continue using the temperature measurement capabilities in the UT Effective Stress Chamber to
conduct a gas production test. We will emulate field conditions, where the pore pressure is decreased,
the total vertical stress is maintained constant, and the sample undergoes uniaxial strain deformation
(i.e., zero lateral strain).

e UT will measure permeability using the new methane-saturated water capabilities. This will limit hydrate
dissolution during flow measurements.

e UT, Ohio State, UW, UNH, Oregon State, Colorado School of Mines, and Tufts will continue working on
UT-GOM2-2 protocols and supply lists.

o UT will conduct begin conducting tests to generate methane-saturated high pressure water for use in
pressure core storage and experiments.

o UT will finalize the installation of the quad bases and additional manifolds needed for pressure core
storage expansion.

e UT will begin to take delivery of GOM2-2 pressure cores in storage chambers.

1.3.3 Task 11.0- Update Science and Operations Plan for UT-GOM_Z2-2 Scientific Drilling
Program

e Task Complete

1.3.4 Task 12.0 - UT-GOM_2-2 Scientific Drilling Program Vessel Access

e Task Complete
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13.7

Task 13.0 — Maintenance And Refinement Of Pressure Core Transport, Storage, &
Manipulation Capability

The Mini-PCATS, PMRS, analytical equipment, and storage chambers will undergo continued observation
and maintenance at regularly scheduled intervals and on an as-needed basis. Installation of new or
replacement parts will continue to ensure operational readiness.

UT will continue testing the methane-water mixer at high pressures. We will test the ability to generate
and maintain high-pressure and the transfer to other pressurized systems (e.g., hydraulic pumps). We
will attempt to integrate this new device to the Hydrate Core Effective Stress Chamber in order to
perform permeability measurements.

UT will continue to test and evaluate the sediment trap modification in mPCATS to assist with
preventing large quantities of loose sediment being introduced into the Effective Stress Chamber during
testing.

UT will install the dedicated storage bases, pressure maintenance, and methane safety manifolds
necessary for the expansion of the pressure core storage capabilities.

UT will continue to evaluate and refine the temperature measurement capabilities of the Effective Stress

Chamber test section.

Task 14.0 — Performance Assessment, Modifications, And Testing Of PCTB

Task complete.

Task 15.0 — UT-GOM_2-2 Scientific Drilling Program Preparations

Helix will secure all contracts from various third-party subcontractors based on UT guidance regarding
required services, materials, equipment, and personnel.
All final permits and regulatory approvals will be obtained.
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Task 16.0 — UT-GOM_2-2 Scientific Drilling Program Field Operations

Pre-mobilization execution will continue. Equipment and supplies will be packed and shipped to Harvey

138

Gulf as required.
Protocols will be completed for UT-GOM2-2 core processing, curation, testing, and analysis.

1.3.9 Task 17.0—-UT-GOM_Z2-2 Core Analysis

e Future task.
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