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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 second quarter of the sixth fiscal year of the project (Budget Period 4,

Year 1). Highlights from this period include:

e AAPG Volume 1 Publication in final phases: A dedicated volume will be published in 2020 that captures
the initial results from the UT-GOM2-1 expedition with 6 papers. This is the start of a multi-volume

commitment by AAPG to this project. It will be an exciting demonstration of the project’s achievements.

e PCTB Modifications: In January, 2020, Geotek completed upgrading the PCTB to “PCTB4” specifications.
Five modifications were permanently incorporated in to the PCTB design, based on outcomes of the
PCTB bench tests completed in 2019

e PCTB Bench Test Il: Geotek conducted pressure actuation testing (Bench Test Il) of the PCTB to test the
PCTB4-upgrades prior to the Land Test. There were 9 successful tests using both water and mud. There
were 2 failed tests due to operator error. Both instances of operator error were documented and
procedurally corrected. Overall the PCTB functioned extremely well with 100% success rate when

properly deployed.

e PCTB Land Test: In March, 2020, UT, Geotek, and Pettigrew Engineering performed a Land Test of the
PCTB at the Schlumberger Cameron Test and Training Facility (CTTF). Seven tests of the PCTB were
performed and the Probe Deployment Tool (PDT) was deployed. Core recovery and core quality was
excellent with both the PCTB-CS and the PCTB-FB. In 6 out of 7 cases, the ball only partially closed and
no increase in pressure was recorded. We interpret that drilling fluid and entrained cuttings are wedging

between the outer housing and the seal carrier jamming the seal carrier which drives the ball.

e Pressure Core Transfer: UT completed the transfer of all pressure core sections per the recommended

allocation from the Science and Sample Distribution Technical Advisory group.
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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
Project
M1A Project Management Plan Mar-15 Mar-15 rojec
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
Prelimi Field P (0] tional 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 DG(EJpEOIEM 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.ation 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
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Table 1-2: Current Milestones

Bud‘get Milestone Milestone Description Estlmatfad Actua! Verification Method
Period Completion | Completion
M4A Document results of BP3 Activities Jan-20 In progress | Phase 3 Report
Demonstration of a Viable Pressure Coring PCTB Lab Test
4 M4 Tool: Lab Test Feb-20 Jan-20 Report, in QRPPR
Demonstration of a Viable Pressure Coring PCTB Land Test
Mac Tool: Land Test Mar-20 Mar-20 Report, in QRPPR
Table 1-3: Future Milestones
Budget . . A Estimated Actual A
u .g Milestone Milestone Description : . u . Verification Method
Period Completion | Completion
M5A Document Results of BP4 Activities Dec-20 - Phase 4 Report
M5B Co'm'plete Contracting of UT-GOM2-2 with May-21 i QRPPR
Drilling Vessel
Complete Project Sample and Data Report directly to
: MSC | bistribution Plan Jul-22 DOE PM
Complete Pre-Expedition Permitting
M>D Requirements for UT-GOM2-2 Dec-21 QRPPR
MSE Complete UT-GOM2-2 Operational Plan May-21 i QRPPR
Report
MS5F Complete UT-GOM2-2 Field Operations Jul-22 - QRPPR
M6A Document Results of BP5 Activities Dec-22 - Phase 5 Report
- , Report directly to
M6B Complete Preliminary Expedition Summary Dec-22 - DOE PM
6
Initiate comprehensive Scientific Results Report directly to
MEC 1 Volume Jun-23 ) DOE PM
Submit set of manuscripts for comprehensive Report directly to
M6D Scientific Results Volume Sep-24 . 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, and 3) are summarized in Table 1-4, Table 1-5, and

Table 1-6.

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 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 Operational Plan 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 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 Operational Plan 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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1.2.2 Current Project Period

Current project period tasks are shown in Table 1-7.

Table 1-7: Current Project Tasks

PHASE 4/BUDGET PERIOD 4
Task 1.0 Project Management and Planning
Task 10.0 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 Operational Plan 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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1.2.2.1 Task 1.0 — Project Management & Planning
Status: Ongoing

1. Coordinate the overall scientific progress, administration and finances of the project:
0 Monitored and controlled project scope, costs, and schedule.

2. Communicated with project team and sponsors:

0 Presented at the Methane Hydrate Advisory Committee Meeting on February 26, 2020 in
Galveston, TX.

0 Organized and coordinated project team and stakeholder meetings.

0 Organized task-specific team working meetings to plan and execute project tasks (e.g. AAPG
Volume On-line Workshops and GRC discussion, PCTB development, PCTB Bench Test, PCTB
Land Test, UT-GOM2-2 Operations Plan, UT-GOM2-2 Science Plan, and UT-GOM2-2 permitting).

0 Organized sponsor meetings.

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

3. Coordinated and supervised subcontractors and service agreements:

0 Actively managed subcontractors.

0 Monitored schedules and ensured that contractual obligations were met.

0 Held a 1-day, in-person meeting with Peter Schultheiss, Melanie Holland, and Mike Mimitz of

Geotek on March 2, 2020 at the University of Texas at Austin. We discussed the following issues:

= UT pressure core center equipment performance, issues, and potential modifications
=  Pressure core degradation
= Pressure vessel recertification
=  UT-GOM2-2 Scientific Drilling Program vessel requirements
=  UT-GOM2-2 science program (onboard and shore-based)
=  PCTB modifications, bench test results, and land test planning
=  UT-Geotek service agreements
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1.2.2.2 Task 10.0 — Core Analysis
Status: Ongoing

1.2.2.2.1 Subtask 10.4 — Continued Pressure Core Analysis

A. Pressurized Core Analysis
e One sample of pressure core (H005-7FB-3 adjacent to the permeability sample) was cut in PCATS and
transferred to a storage chamber for quantitative degassing near the end of Q2 and will be
quantitatively degassed in Q3.
e Ohio State presented a new interpretation of the gas geochemistry results from gases collected during

guantitative degassing.

Hydrocarbon molecular C;/C,+, where C; represents methane concentration and C+ represents the
summed concentration of ethane and longer chained hydrocarbons, and isotopic compositions (5*3C-
CH4, 82H-CHq4, and 86%3C-CO,) are very useful tools to delineate the processes forming natural gas within
subsurface hydrates from Green Canyon 955. Natural gas formed by thermogenic processes is most
easily distinguished from microbial sources by the presence of ethane and heavier aliphatic
hydrocarbons ([C,+]) (Jackson et al., 2013). The C;1/Cx+ of oil-associated natural gas can be as low as 0.1
and increases up to ~100 as thermal maturity increases (Bernard et al., 1976). Regardless of the specific
pathway, methanogens produce almost exclusively methane, leading to high C1/Co+ (up to 1 x 10* for
CO; reduction or 2 x 103 for acetate fermentation) and isotopically-light §*3C signatures of methane
(Bernard et al., 1976) (Etiope, 2017) (Milkov, 2011) (Whiticar et al., 1986). Increasing thermal maturity
also leads to a progressive increase in the stable isotopic composition of carbon and hydrogen in
methane and heavier hydrocarbons (Figure 1-1). The 6*C-CH;and 62H-CH,4 of immature oil-associated
natural gas is initially approximately -55%o and -300%o, respectively (Figure 1-2). As temperature
increases, the stable isotopic values of carbon and hydrogen continue to increase and can range up to
8%3C-CH4™ -25%0 and 82H-CH4 ~ -160%o in post-mature natural gas (Schoell, 1980).

Mixing models (black and grey lines in Figure 1-1) can be used to determine the proportion of microbial
or thermogenic natural gas contained within hydrates. Below are the two formulas used to determine
the proportion of microbial gas present in our system (Jenden et al., 1993):

Eq 1. (Cl/C2+)Mixture = ((fMic*[CH4]Mic + (1'fMic) * [CH4]Therm)) / ((fMic * [C2+]Mic + (1'fMic) * [C2+]Therm)

Eq. 2. (6C-CHa)mixture = ((Fmic* [CHalmic* (62C-CHa)mic) + ((1- fmic) * [CHaltherm™® (8*3C-CHa)therm)) /

(fmic*[CHalmic + (1-fmic) * [CHaltherm)
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Where, fuic is the proportion of microbial gas in the mixture and [CHa]wic, [Co+]mic and (823C-CHa)wic
represent the methane and ethane concentrations and carbon isotopic composition of the microbial
endmember, respectively. The [CHa]therm, [Co+]therm, and (8*3C-CHa)therm) represent the methane and

ethane concentrations and carbon isotopic composition of the thermogenic endmember, respectively.

Based upon the three figures below and the two equations above, we can determine that natural gas
was formed predominantly by primary microbial processes (>76.1 %). This is determined by using a
hydrogenotrophic methanogenesis endmember (d*3C-CHs= -75%0 and C;/C,+= 10,000) and the
previously published geochemical data (Sassen et al., 2003) from the underlying Genesis oil and gas field
(d13C-CH4= -55.3%o0 and Cy/Co+= 10.7).
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Figure 1-1: Scatter plots of C1/C,+ versus 613C-CH4 (top, A) and a zoomed in plot of just UT-GOM2-1 samples (bottom, B).
A. Measured gas samples collected in the present study are shown in the upper left (white diamonds for section 6FB-2
and red circles for section 13FB-1) and are compared to samples from previously published data from the Genesis Oil and
Gas Field (yellow square, (Sassen et al., 2003); yellow circle,(Barry et al., 2018). The blue box represents the ranges of
typical primary microbial methane generation. The black box represents secondary microbial methane. The red box
represents thermogenic methane and the red arrow and dashed boxes are the trends of thermogenic natural gas
maturation based on a Type Il or Type Ill kerogen source rock (Schoell, 1980) (Bernard et al., 1976) (Milkov and Etiope,
2018). Paths of possible post-genetic modification of Thermo-1 (calculated based on R,,) (McBride et al., 1998) (Schoell,
1983) start at the cyan square and move along the dashed lines. Paths of possible post-genetic modification of Thermo-2
(Genesis gas) start at the yellow square and move along the dotted lines. Modification from 2-phase solubility
fractionation is shown in blue (Darrah et al., 2015) (Harkness et al., 2017) (Moore et al., 2018). Modification from
thermogenic endmembers mixing with hydrogenotrophic is shown in the lower grey lines. Acetoclastic biogenic
modification endmembers are shown in the lower black lines (Jenden et al., 1993). Modification by mixing between
migrated thermogenic natural gas that already experienced some post-genetic fractionation and biogenic methane
endmembers is represented by the upper black and grey lines. Trends for aerobic oxidation and anaerobic oxidation of
methane are shown for comparison by the green arrow and orange arrow, respectively. B. A zoomed-in view of the

measured gas samples collected in the present study (white diamonds for section 6FB-2 and red circles for section 13FB-
1).
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Figure 1-2: Scatter plot of 62H-CH4 vs. 613C-CH,4 (top, A) and zoomed in (bottom, B) showing data from the present study
(white diamonds for section 6FB-2 and red circles for section 13FB-1) in comparison to previously published data from the
Genesis Oil and Gas Field (yellow box,(Sassen et al., 2003);and yellow circle, (Barry et al., 2018). In Figure 1-3A, zones for
methane formed by hydrogenotrophic (blue) and acetoclastic (green) methanogenesis, thermogenic (red) natural gas are
shown for comparison (Vinson et al., 2017).
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Figure 1-3: Scatter plot of 613C-CO; vs. 613C-CH,4 (top, A) and zoomed in (bottom, B) showing data from the present study
(white diamonds for section 6FB-2 and red circles for section 13FB-1). In Figure A, zones for methane formed by primary
hydrogenotrophic (blue) and acetoclastic (green) methanogenesis, secondary hydrogenotrophic methanogenesis (black),
thermogenic (red) natural gas are shown for comparison along with trends for mixing (black arrow), thermal maturation
(red arrow), and biodegradation of hydrocarbons (black dashed arrow) (endmembers reproduced from (Milkov, 2011;
Milkov and Etiope, 2018).

A2. Permeability measurement of pressure core

e UT continued permeability measurement of UT-GOM2-1 pressure cores. During this quarter, we cut two

pressure core sections from UT-GOM2-1-H005-7FB-3. We finish the measurements of effective
permeability of 7FB-3 core (7FB-3-03) with brine.
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e We also measured the effective permeability of 7FB-3-03 core with freshwater to examine the effect of
clay swelling on the permeability result. We found that the measured effective permeability did not
decrease. Instead, the effective permeability under freshwater increased about 2 mD. This permeability
increase is possibly caused by the dissolution of hydrate in freshwater that was injected to displace the
brine.

e We reconstituted a sample from 7FB-3 parent sediments using the undercompaction technique. We
measured its intrinsic permeability (~41 mD) at porosity of 40%.

e Permeability results of 7FB-3 are compared to previous measurements from 4FB-8 and 13FB-1 (Figure
1-4).
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Figure 1-4: Permeability of UT-GOM2-1 Sandy silt sediment from three pressure core sections as a function of vertical
effective stress before (effective permeability). The intrinsic permeability is measured by reconstitution approach. B-brine
(3.5% salinity), F-freshwater.
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A2. Raman measurements of pressure core

Micro-Raman spectroscopy scans of hydrate bearing material under pressure were taken at UT by Professor Lin.
A section of pressure core HO05-07FB-3 was cut and moved into the micro-Raman high pressure analysis
chamber. The chamber was taken out of the cold lab and tilted slightly to allow the sediment to rest right
against the chamber sapphire window and Raman scans were taken using a Horiba micro-Raman spectrometer.
Raman spectroscopy measures the vibrations and rotations of molecules and can distinguish between free
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methane molecules and molecules trapped in large or small hydrate cages. Intensity of the Raman spectrum at a
given point and wavelength shift is proportional to the local concentration of molecules at that point. Figure 1-5
A shows an image of the Horiba micro-Raman system from Professor Lin’s lab in the UT Pressure Core center
with the micro-Raman chamber in the background. Figure 1-5 B shows images of the UT-GOM2-1 sediment
against the sapphire glass and a photo of the micro-Raman lens next to the sapphire glass during scanning using
a blue laser (wavelength 473 nm). Exxon Mobil provided funding for the development of the micro-Raman
system and high pressure analysis chamber. Figure 1-6 shows a two-dimensional Raman maps and cage ration
results from the first scans of a pressure core from the Gulf of Mexico. Figure 1-6(a) shows the relative positions
of testing areas on the sample compared to the full sapphire window. Figure 1-6(b) Mapping results of area 1.
(c) Mapping results of area 2. The upper panels in Figure 1-6(b) and Figure 1-6(c) are maps of the ratio of the
quantity of methane in large cages (peak Raman shift at 2903 cm-1) versus that of small cages (peak Raman shift
at ~2905 cm-1). The ratios were calculated from ration of the peak area of the large cage over that of the small
cage. The lower panels in (b) and (c) show the peak area of large cages as a function of that of small cages for
each measurement with the area normalized to the maximum peak area of large cages. The ratio of large to
small cages is indicative of the hydrate structure, sl or sll.

HOO05-07FB-3-6
[

Figure 1-5: micro-Raman spectrometer set up in the UT Pressure Core Center A. micro-Raman Pressure chamber connected
to a Horiba Raman system (Lin). B. Hydrate-bearing sediment as seen through sapphire window of micro-Raman Pressure
chamber. C. Photo of the Horiba Raman system lens next to the sapphire window during imaging using a blue laser
(wavelength 473 nm).
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Figure 1-6: Two-dimensional Raman maps of a pressure core from the Gulf of Mexico. (a) Relative positions of testing
areas on the sample. (b) Mapping results of area 1. (c) Mapping results of area 2. The upper panels in (b) and (c) are
mappings of ratio between the quantity of large cages and that of small cages, which were calculated via peak area of
large cage over that of small cage. The lower panels in (b) and (c) show the peak area of large cages as a function of that
of small cages for each measurement with the area normalized to the maximum peak area of large cages. Two lines
represent 3:1 and 2:1 area ratios are plotted in red and green, respectively.

B. Depressurized Pressure Core Analysis

The University of New Hampshire continued working on bulk sediment CHNS and bulk sediment TOC, N,
and S isotopes. Bulk sediment CHNS elemental analysis allow us to sample and measure at a high down
core resolution total carbon (TC), total nitrogen (TN), total sulfur (TS), total organic carbon (TOC) and
derived CaCQOs, of select samples throughout the records. Bulk sediment TOC, N, and S isotopes allow us
to look at the sources of organic carbon and evidence for anaerobic oxidation of methane (AOM) in the
records. Coupled with the C/N measurement, the isotopic character of the organic carbon (8*3C) will

define relative variations in the source (marine or terrestrial) of the carbon.

61 non-acid treated sample splits of the TOC samples have been measured for total C, TN, and §*°N and
513C at the stable isotope lab at UNH. The total C results are used with previously measured TOC
samples to calculate the CaCOs wt. % for each sample, whereas the total N will be used with TOC to
determiner C/N ratios. In addition, 61 samples were measured for total S and bulk 53*S at the University

of California Berkeley. UNH replicated samples for TOC and 63C of the TOC at the stable isotope lab at
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UNH. These results yielded greater TOC content and more enriched §3C TOC sighatures than the
previous measurements and indicated that not all of the inorganic carbon (CaCOs) had been dissolved
prior to TOC measurement. We have modified our acidification method accordingly and are planning to

re-measure these samples.

Oregon State with Texas A&M Corpus Christi (TAMU-CC) and ExxonMobil are UT-GOM2-1 pressure cores
de-pressurized at UT during the summer of 2019 to determine the microbial community characteristics
in the samples that have been stored since 2017. Among the samples collected during summer 2019,
one was collected in close physical proximity to a sample taken an analyzed when the cores were
originally collected in 2017. The microbial community in the original was characterized at Exxon
Research by Zara Summers and lan Drake and will be used as a point of comparison for communities
derived from the core that was de-pressure in 2019. The initial DNA and RNA extraction trials of the
2019 material were unsuccessful. Possible reasons include:

¢ DNA binding to sediments interfering with extraction efficiency;

¢ Inhibition of DNA amplification by other materials in the sediments that co-extracted with the

DNA;

¢ Loss of microbial cells that were originally present in the samples (and detected by Drake and

Summers) during the 2+ year storage period;

¢ A combination of the factors noted above
The team confirmed that the samples possess low biomass and furthermore that samples were
preserved and apparently sampled during de-pressurization in August 2019 without notable
contamination. A separate consideration of pressure and compaction in fine-grain materials such as
would occur in the GoM2-1 samples suggests that cells in the GC955 sediments may face a different
survival challenge that just pressure alone. In this case, cells appear to exist in the sediments that are
compacted to the extent that some of the cells may be physically crushed or pierced by the close
contact with sediment grains that are close to the size of the cells themselves. This concept was

described by (Rebata-Landa and Santamarina, 2006) and should be a consideration in our study.

1.2.2.2.2 Subtask 10.5 — Continued Hydrate Core-Log-Seismic Synthesis
e No update this period.

1.2.2.2.3 Subtask 10.6 — Additional Analysis Capabilities
e 52 samples for sediment grain size from holes H002 and HOO5 using the laser particle size analyzer at

UNH were measured twice, (bulk sediment and TOC-free sediment) using the UNH Malvern Mastersizer
2000 Laser Particle Size Analyzer. These results were summarized and submitted to the project as a Data

Report (Johnson et al., in press).

The University of Texas at Austin 18 DE-FE0023919 _Y6Q2 RPPR



1.2.2.2.4 Subtask 10.7 — Hydrate Modeling
e No update this period.

1.2.2.2.5 Other— Publications
e UT, Ohio State, University of New Hampshire, Oregon State, Columbia University, and University of

Washington all participated in the Gordon Research Seminar and Conference on Gas Hydrates including
three invited GRS talks. The GRS presentation titled “Coupled Multiphase Flow and Reactive Transport
Processes in Gas Hydrate Systems” by You et al. was one of three selected from GRS for a second
presentation at GRC.

e UT, Ohio State, Oregon State, University of Washington, Columbia, and University of New Hampshire all
continued preparing UT-GOM2-1 Data Reports. Data Report archive of experimental or observational
data that is not captured in publications. The reports highlight methods and results but do not include
any interpretation of the results. When finalized, Data Reports will reside on the UT-GOM2-1 Expedition
Report Electronic Volume (https://ig.utexas.edu/energy/genesis-of-methane-hydrate-in-coarse-grained-
systems/expedition-ut-gom2-1/reports/) and in the UT-GOM2-1 Data Directory (http://www-
udc.ig.utexas.edu/gom2/).

e UT continued working on contributions to Vol. 1 of the AAPG Bulletin special issue dedicated to UT-
GOM2-1. Papers include:

1. Fang, Y., Flemings, P. B., Daigle, H., Phillips, S. C., Meazell, P. K., and You, K., in press,
Petrophysical properties of the Green Canyon block 955 hydrate reservoir inferred from
reconstituted sediments: Implications for hydrate formation and production: American
Association of Petroleum Geologist Bulletin. DOI:10.1306/01062019165

2. Flemings, P. B., Phillips, S. C., Boswell, R., Collett, T. S., Cook, A. E., Dong, T., Frye, M., Guerin, G.,
Goldberg, D. S., Holland, M. E., Jang, J., Meazell, K., Morrison, J., O'Connell, J., Pettigrew, T.,
Petrou, E., Polito, P. J., Portnov, A., Santra, M., Schultheiss, P. J., Seol, Y., Shedd, W., Solomon, E.
A., Thomas, C., Waite, W. F., and You, K., In press, Pressure coring a Gulf of Mexico Deepwater
Turbidite Gas Hydrate Reservoir: Initial results from the UT-GOM2-1 hydrate pressure coring
expedition: American Association of Petroleum Geologist Bulletin.

3. Meazell, K., Flemings, P., and Santra, M., in press, Silt-rich channel-levee hydrate reservoirs 1of
Green Canyon 955: American Association of Petroleum Geologist Bulletin.

4. Phillips, S. C., Flemings, P. B., Holland, M. E., Schultheiss, P. J., Waite, W. F., Jang, J., Petrou, E. G.,
and H., H., in press, High concentration methane hydrate in a silt reservoir from the deep-water
Gulf of Mexico: American Association of Petroleum Geologist Bulletin.
DO0I:10.1306/01062018280

5. Portnov, A., Cook, A. E., Heidari, M., Sawyer, D. E., Santra, M., and Nikolinakou, M., in press, Salt-
driven evolution of a gas hydrate reservoir in Green Canyon, Gulf of Mexico: American
Association of Petroleum Geologist Bulletin. DOI: 10.1306/10151818125
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6. Santra, M., Flemings, P., Meazell, K., and Scott, E., in press, Evolution of Gas Hydrate-bearing
Deepwater Channel-Levee System in Abyssal Gulf of Mexico — Levee Growth and Deformation:
American Association of Petroleum Geologist Bulletin. DOI: 10.1306/04251918177
7. Thomas, C., Phillips, S. C., Flemings, P. B., Santra, M., Hammon, H., Collett, T. S., Cook, A.,
Pettigrew, T., Mimitz, M., Holland, M., and Schultheiss, P., in press, Pressure-coring operations
during the University of Texas Hydrate Pressure Coring Expedition, UT-GOM2-1, in Green Canyon
Block 955, northern Gulf of Mexico: American Association of Petroleum Geologist Bulletin. DOI:
10.1306/02262019036
e Ohio State continued working on three AAPG submissions covering XCT saturation, gas sampling/effects
of degassing on gas geochemistry, and gas source.
e AAPG Editors continued working on the AAPG Volumes 1-3. Editors hosted a discussion at the Gordon
Research Conference on Gas Hydrates to review the status of all potential papers for Volumes 2 and 3.

Each group reviewed their completed or anticipated results and possible submission.

1.2.2.3 Task 11.0 — Update Operations Plan for UT-GOM2-2 Scientific Drilling Program
Status: Ongoing
e UT completed some updates to the UT-GOM2-2 Science and Sample Distribution Plan after meetings
with Geotek. The plan includes detailed science objectives, core types and coring locations, core cutting
and preservation, core analyses and methodology, and distribution of cores and other samples.

e UT and Ohio State began to develop an operations plan for the updip drilling locations, FO01 and F002.
1.2.2.4 Task 12.0 — UT-GOM2-2 Scientific Drilling Program Vessel Access

Status: Ongoing
e No update this period.

1.2.2.5 Task 13.0 — Maintenance & Refinement of Pressure Core Transport, Storage, & Manipulation
Capability
Status: Ongoing
e During this quarter, UT scanned and conducted multiple samplings of core HO05-7FB-3. In March, 2020

UT held a meeting with Geotek. In addition to discussing the PCTB Land Test, UT identified several KO
operational deficiencies involving scratches on sealing surfaces, bottom cap seal failures, and reduced
axial loading capability. Geotek provided a variety of procedures to remedy these deficiencies including
better component alignment to prevent scratches, upgrading seals to provide cleaner surfaces and
engagement, and the use of hydraulic pressure to increase axial loading capabilities. Testing of these

remedies will occur next quarter.
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1.2.2.5.1 Subtask 13.1— Hydrate Core Manipulator and Cutter Too/
e One core scanned and subsampled with the aid of the new CT scanner system:

0 Core HO05-7FB-3 — Two KO samples
0 Core HO05-7FB-3 — Natural Hydrate Raman Spectroscopy Chamber sample
= March 12, 2020 - First micro-Raman scanning conducted on GOM methane hydrate
sample. Raman spectra was obtained.
0 Core HO05-7FB-3 - Degas sample

1.2.2.5.2 Subtask 13.2 — Hydrate Core Effective Stress Chamber
e Two pressure core samples underwent KO testing:

0 HO005-7FB-3-3 — Completed
0 HO05-7FB-3-4 — In process

e System underwent cleaning between tests. All seals were replaced.

1.2.2.5.3 Subtask 13.3 — Hydrate Core Depressurization Chamber
e UT prepared one core sample for a degassing test during this period:

0 HOO05-7FB-3-6 - Placed in storage chamber, readied for degassing in April, 2020.

e The system underwent maintenance and cleaning.

1.2.2.5.4 Subtask 13.4 — Develop Hydrate Core Transport Capability for UT-GOM2-2
e No update this period.

1.2.2.5.5 Subtask 13.5— Expansion of Pressure Core Storage Capability for UT-GOMZ2-2
e New core chamber orientation supports are undergoing design refinement. UT is obtaining quotes to

manufacture.

e Expansion of pressure maintenance system is required to increase storage capability sufficient to receive
UT-GOM2-2 cores. UT is obtaining quotes for additional pressure lines.

e Expansion of pressure safety venting system will also be required. UT is obtaining quotes for additional

venting lines.

1.2.2.5.6 Subtask 13.6 — Continued Storage of Hydrate Cores from UT-GOM2-1
e Core storage expansion in the PCC is anticipated to accommodate any remaining pressure cores

acquired from UT-GOM?2-1.

1.2.2.5.7 Subtask 13.7 — X-ray Computed Tomography
e The X-Ray CT continues to operate as designed. No updates this period.
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1.2.2.5.8 Subtask 13.8 — Pre-Consolidation System
e The Pre-Consolidation System functions as designed. No updates this period.

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

Status: Ongoing
1.22.6.1 Subtask 14.1—-PCTB Lab Test
e Geotek conducted pressure actuation testing (Bench Test Il) of the PCTB between January 27-31, 2020
(Appendix A). The PCTB Bench Test Il accomplished pressure actuation testing (PAT) of the final PCTB
design that was later tested during the PCTB Land Test at Schlumberger CTTF, using both seawater and
drilling mud. Additionally, Geotek tested the Temperature-2-Pressure Probe (T2P) and Probe
Deployment Tool (PDT).
e The PCTB Bench Test Il PATs were conducted to assess upgrades that were incorporated into the PCTB
design in January, 2020 (Subtask 14.2 — PCTB Modifications/Upgrades).

0 12 pressure actuation tests were performed, in which the PCTB was actuated at field-like
pressures in Geotek’s pressure chamber test facility (Appendix A).

In all but two tests a pressure boost was recorded and maintained until tool recovery.
In the two failed tests, operator error caused the PCTB to be assembled incorrectly, resulting in
failure to seal. The operator errors were identified, document, and corrected.

e Two PDT deployment tests were performed with the T2P attached.

0 Inthe second test, the PDT/T2P assembly hung up when it was being pulled out. Eventually
hammering and lowering and raising the tool several times freed the tool.

0 Visual inspection of the PDT revealed that all three of the locking dogs were bent and one of the
upper latch dogs was missing. It is theorized that the missing latch dog is what was preventing
the tool from being pulled out of the test chamber.

0 The latch dogs were refabricated from stronger material in time for the Land Test at CTTF

(Subtask 14.3 — PCTB Land Test), where this problem was not observed again.

1.2.2.6.2 Subtask 14.2 — PCTB Modlifications/Upgrades
e InJanuary, 2020 Geotek completed upgrading the PCTB to PCTB4 specifications:

1. Single-Trigger Mechanism
= The single trigger mechanism replaced the original complex vent port mechanism which
relied on an O-ring face seal to complete the autoclave upper sealing mechanism. The
original vent port closing actuation timing was controlled by a spring and was very close

to that of firing the boost which led to potential loss of the boost pressure. The single
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trigger mechanism makes it impossible for the boost to fire prior to closing the vent port
while eliminating the O-ring face seal and spring.
2. Low Friction Coatings
= All sliding parts and the latch mechanism have had a low friction coating applied to
them, primarily to reduce the wireline overpull required to release the PCTB latch from
the bottom hole assembly (BHA).
3. IT Plug Mandrel Shear Pin
= With the introduction of the single trigger mechanism the IT plug mandrel locking dogs
were replaced by a shear rod. The shear rod shear force must be high enough to ensure
the autoclave upper seals are properly engaged while low enough to allow the over
travel spring to function without prematurely unlatching the PCTB from the BHA.
4. Flow Diverter Seals
® |ntroduction of the single trigger mechanism required the flow diverter to be modified.
Part of the diverter modification included replacing the original lip seals with point seals
in an effort to increase reliability of the diverter.
5. Regulator Sub
=  The regulator sub was modified so seal cannot cause hydraulic lock.
6. Pressure Section Increase
= The pressure section length was increased by 24 inches, more than doubling its volume.
The increased volume will ensure adequate high pressure gas is available to activate the

autoclave boost in high hydrostatic pressure environments.

1.2.2.6.3 Subtask 14.3 —PCTB Land Test
e The UT DOE Hydrates program (DE-FE0023919) performed a field test of the PCTB (Pressure Core Tool

with Ball), the Probe Deployment Tool (PDT), and the Temperature-2-Pressure (T2P) probe at the
Schlumberger Cameron Test and Training Facility (CTTF). Land Test activities occurred from March 16-
20, 2020.
e Seven tests of the Pressure Coring Tool with Ball (PCTB) were performed:
0 2 coring tests were performed with the face bit version (PCTB-FB), both full-function coring
tests.
0 5 tests were performed with the cutting shoe version (PCTB-CS). 4 were full-function coring
tests, the fifth was a ‘water core.’
0 Inall full-function tests, coring quality was excellent, core recovery was high (generally 80%+)
and core diameter consistent (Figure 1-7).
0 However, in 6 out of 7 full-function tests, the ball valve only partially closed. No boost pressure
was recorded, and the autoclave did no seal. The core test in which the PCTB sealed correctly is

described in Figure 1-8.
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Figure 1-7: Core CTTF-02FB contained 8.9 ft of limestone and shale after recovery (91% recovery).
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Figure 1-8: Autoclave (DST) pressure plotted alongside several rig parameters for the single core test in which pressure
boost was successfully recorded and maintained (CTTF-01FB).

e After the single successful test, the PCTB ball valve was observably partially open upon recovery of the

tool in most successive tests (Figure 1-9).
0 We interpret that drilling fluid and entrained cuttings are wedging between the outer housing

and the seal carrier around the ball.
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0 One test failed to seal, as shown by the DST pressure log in the tool. However, the ball valve
appeared closed upon recovery. We interpret that the ball is closing at some point on the
ascent, and compare the test to several coring runs in the 2017 marine test in which the

autoclave sealed late.
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Figure 1-9: Illustration of a partially closed ball valve after recovery from the hole. The red object is the seal carrier. A
spring to the left of the seal carrier drives the ball downward (to the right). When the ball is forced downwards, it rotates
around a pin and seals in place.

e These full-function tests demonstrate that there is a problem with the ball valve sealing, and that this
was likely the cause of the late seals or failures to seal in the 2017 UT-GOM2-1 Marine Field Test.

0 During UT-GOM2-1, there was only one core that recorded a boost pressure and this was in
lithified marl and mudrock and not in a coarse-grained hydrate bearing interval. In drilling the
coarse-grained interval, in all cases, the ball valve sealed as the tool was being raised to the
surface and a pressure boost was not recorded.

0 The PCTB-CS and PCTB-FB sealed perfectly during borehole testing in Salt Lake City, January
2020. However, this mud did not have detritus or silt within it. The only change in the ball
closure mechanism between the Salt Lake City Bench test and the Cameron test was to put a
low friction coating on it. This was fully vetted in the bench test in Salt Lake City with no issues.

e To resolve this issue, it will be necessary to be able to systematically recreate the failure mode where
sediments jam the seal carrier.

0 Geotek began to explore this immediately at Salt Lake by adding sediment to mud to simulate
the conditions at Cameron, and has been able to reproduce the failure of the ball valve to close

under the new conditions.
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0 Geotek and Pettigrew Engineering will explore possible design changes to improve sealing in the
presence of mud with cuttings.
e At the end of the testing program, the Probe Deployment Tool (PDT) was deployed with the T2P
penetrometer.
0 The PDT had not yet been tested in a borehole setting. The T2P’s logging electronics have been
overhauled since its last deployment.
O During the descent, the PDT prematurely released from the Running/Pulling Tool (RPT), and the
PDT/T2P fell to rest in the BHA.
The tool was recovered with an emergency pulling tool.
We interpret the detents (catches) on the PDT sheared, causing the PDT to detach from the RPT
while still in the locked position.
= This is attributed to higher than expected impact loading.
= Upgrades to detent material and the design of surrounding components (latch dogs) are
being considered.
0 The T2P tip (2 cm) was sheared off at some point in the fall. The T2P appeared otherwise
undamaged.
= The T2P’s pressure and temperature data could not be recovered from the test.
- The new data acquisition system within the T2P appeared to be undamaged, but
no data file was found after the test.
- The cause of failure to record data during this test is being investigated by UT

and Leeman Geophysical.

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

Status: In Progress

1.2.2.7.1 Subtask 15.3 — Permitting for UT-GOM2-2 Scientific Drilling Program

e The UT-GOM2-2 Permit Team (consisting of UT and Ohio State) continued work on the BOEM
Exploration Plan Geology and Geophysical chapter. UT and Ohio State held bi-weekly, or weekly web
conferences to work on the G&G for the HO02 and G002 that will be drilled as part of the UT-GOM?2-2
Scientific Drilling Program. UT and Ohio State also continued work on the G&G for the FOO1 and F002
wells that will also be permitted, but may only be drilled if additional funding is available. As of the
March 30, 2020, the G&G is near final completion.

e UT held a telephone discussion with the Bureau of Ocean Energy Management (BOEM) on May 2020 for
informal discussion of the UT-GOM2-2 permit submission schedule. The following plan was agreed
upon:

1. We will send the Exploration Plan (EP), Right-of-Use-and-Easement (RUE), and Geological and
Geophysical (G&G) permit documents to BOEM in May, 2020 for informal review.
2. BOEM and UT will identify potential issues with the permit documents.
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3. We will then determine the optimal timing of formal permit submission.

1.3 What Will Be Done In The Next Reporting Period To Accomplish These Goals

1.3.1 Task 1.0- Project Management & Planning

UT will continue to execute the project in accordance with the approved PMP. 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.

UT will begin work on the Phase 4 to Phase 5 budget period transition.

1.3.2 Task 10.0— Core Analysis

e Work will continue on measuring the petrophysical and geomechanical properties of pressure core using
the UT KO Permeameter as possible depending on how long labs are shut down. Quantitative degassing
will continue as needed in support of the permeability measurements.

e  Work will continue on finalizing and posting Data Reports

e UT, Ohio State, University of New Hampshire, and Oregon State continue working on contributions to
the AAPG Special Bulletin Volumes (1, 2, and 3).

e UNH plans to finish remeasurement of sediment TOC once their lab reopens.

Oregon State with Texas A&M Corpus Christi will continue assessing the microbial communities in GC
955 sediment as possible depending on how long labs are shut down. The next steps related to the
analysis of microbes in the GC955 cores are summarized below:
1. The residual de-pressurized core material stored at -80 C at TAMU-CC will be sent to
Zara Summers and lan Drake (Exxon) for DNA extraction and sequencing when work
resumes at TAMU-CC and Exxon.
2. We anticipate DNA extraction, sequencing and data analysis to be complete within 2-3

months after samples are shipped to Exxon.

3. Considerations as we analyze the molecular data are:
a) Contamination check to identify any microbial types that are likely contaminants
b) Assess native microbial diversity and identify cells present
c) Compare results to diversity and taxa identified in May 2017 samples to

determine if changes have occurred as a result of long-term pressure storage
d) Assess physical and chemical controls (e.g., grain-size, TOC) on the microbial
communities present in the sediments

4, Prepare manuscript for submission in fall 2020
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1.3.3 Task 11.0- Update Operations Plan for UT-GOM_Z2-2 Scientific Drilling Program

e UT and Ohio State will continue to develop an operations plan for the up-dip drilling location (FOO1 and
F002). This will be used for the purpose of permitting.

e UT will continue to develop the UT-GOM2-2 Science and Sample Distribution Plan, which will be
reviewed with subcontractors, the Core Analysis Team, and the Technical Advisory Group.
e The UT-GOM2-2 Science and Sample Distribution Plan is scheduled to be distributed to the Technical

Advisory Group in June, 2020.

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

e UT will initiate a Vessel Procurement Team to determine strategy and develop plan for UT-GOM?2-2

vessel procurement.

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

e The Mini-PCATS, PMRS, analytical equipment, and all storage chambers will undergo continued
observation and maintenance at regularly scheduled intervals and on an as-needed basis.
e UT will conduct testing of the Geotek remedies to correct KO operational deficiencies identified in Q1,

2020.

1.3.6 Task 14.0— Performance Assessment, Modlfications, And Testing Of PCTB

e UT will complete the PCTB Land Test Report.

e UT will engage the PCTB Development Team (including members of DOE and USGS) to review the
detailed results of the Land Test and determine next steps.

e UT will continue to coordinate with Geotek in their independent evaluation and post-Land Test testing
of the PCTB. UT will monitor the results of Geotek’s ongoing evaluation, and report updates immediately

to the PCTB Development Team.

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

e The UT-GOM2-2 Permitting Team will continue to hold regular web-conferences to work through
permit-related issues.
e The UT-GOM2-2 will continue to develop the permits for the approved 2-well program, as well as for the
third, up-dip, location (4-well program). The next steps are to:
0 Finalize G&G permit inputs
O Prepare time-estimates for the two updip locations
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Finalize preliminary mud programs for H&G wells
Commence incremental mud program for F wells
Prepare preliminary cement (plug and abandonment) programs

©O O O O

Develop science plan permit inputs
0 Continue working on environmental permit inputs
e We are targeting May 2020, to informally submit the EP, RUE, and G&G to BOEM for informal review.
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2 PRODUCTS

Project publications webpage: https://ig.utexas.edu/energy/gom2-methane-hydrates-at-the-university-of-

texas/gom2-publications/

2.1 UT-GOM2-1 Scientific Report

UT and the GOM2 Science Party have created, finalized, and published the UT-GOM2-1 expedition scientific

volume. The volume contains preliminary pages, expedition summary, methods, well reports, a digital database

of the initial technical findings, and all supporting materials. The volume was modeled after similar IODP

volumes. Table 2-1 presents the volume structure with links.

Table 2-1: UT-GOM2-1 Scientific Volume

Expedition Volume Cover / Home

https://ig.utexas.edu/energy/genesis-of-methane-hydrate-

in-coarse-grained-systems/expedition-ut-gom2-1/

Expedition Scientists

https://ig.utexas.edu/energy/genesis-of-methane-hydrate-

in-coarse-grained-systems/expedition-ut-gom2-

1/expedition-scientists/

Preliminary Pages
Volume Authorship, Publisher’s Notes, Chapter links, Data
Report links, Expedition Bibliography

https://ig.utexas.edu/energy/genesis-of-methane-hydrate-

in-coarse-grained-systems/expedition-ut-gom2-1/reports/

Expedition Summary
1.1 Background and Objectives
1.2 Pre-Drill Operational Plan
1.3 Operational Overview
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1.1 Background and Objectives
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1.3 Pressure Coring
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1.5 Quantitative Degassing
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Phillips et al., 2018, High saturation of methane hydrate in a coarse-grained reservoir in the northern Gulf of

Mexico from quantitative depressurization of pressure cores. Poster presented at American Geophysical
Union, Fall Meeting, Washington, D.C. 0S23D-1654
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and Gordon Research Seminar on Natural Gas Hydrates, Galveston, TX.
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You, K.Y., Flemings, P.B., & DiCarlo, D., 2015, Quantifying methane hydrate formation in gas-rich environments
using the method of characteristics. Poster presented at 2016 Gordon Research Conference and Gordon
Research Seminar on Natural Gas Hydrates, Galveston, TX.

2.4 Websites

e Project Website:
https://ig.utexas.edu/energy/genesis-of-methane-hydrate-in-coarse-grained-systems/

o UT-GOM2-1 Expedition Website:

https://ig.utexas.edu/energy/genesis-of-methane-hydrate-in-coarse-grained-systems/expedition-ut-gom2-1/

e Project SharePoint:
https://sps.austin.utexas.edu/sites/GEOMech/doehd/teams/

e Methane Hydrate: Fire, Ice, and Huge Quantities of Potential Energy:
https://www.youtube.com/watch?v=f1G302BBX9w

e Fueling the Future: The Search for Methane Hydrate:
https://www.youtube.com/watch?v=z1dFc-fdah4

e Pressure Coring Tool Development Video:
https://www.youtube.com/watch?v=DXseEbKp5Ak&t=154s

2.5 Technologies Or Techniques

Nothing to report.

2.6 Inventions, Patent Applications, and/or Licenses

Nothing to report.
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3 CHANGES/PROBLEMS

3.1 Changes In Approach And Reasons For Change
Nothing to report.

3.2 Actual Or Anticipated Problems Or Delays And Actions Or Plans To Resolve Them
During the PCTB Land Test at CTTF in March, 2020, the PCTB did not perform satisfactorily. The Purpose of the
PCTB Land Test was to verify that the tool was capable of performing in field conditions prior to deploying in the

deepwater Gulf of Mexico during the UT-GOM2-2 Scientific Drilling Program.

There is a prevalent consensus between UT, Geotek, and Pettigrew Engineering that the recent modifications
and testing of the PCTB have made the tool more reliable. However, problems remain with ball-valve sealing.
We think this is caused by grit from cuttings and/or drilling mud that becomes lodged between the outer
housing and the seal carrier, jamming the seal carrier or the ball follower. This hypothesis may explain why this

failure mode is observed in field conditions, but not in ‘bench’ conditions.
Geotek is currently conducting independent review and testing of the PCTB performance at the Geotek testing
center in Salt Lake City, Utah. Geotek is attempting to re-create the failure the PCTB experienced during the

Land Test using ‘grit’.

The path forward is to clearly demonstrate the failure mechanism, fix the failure mechanism, and if consistently

resolved, determine what further testing is warranted.

3.3 Changes That Have A Significant Impact On Expenditures
Nothing to report.

3.4 Change Of Primary Performance Site Location From That Originally Proposed
Nothing to report.
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4 SPECIAL REPORTING REQUIREMENTS

4.1 Current Project Period

Task 1.0 — Revised Project Management Plan
Task 11.0 — Refined UT-GOM2-2 Scientific Drilling Program Operations Plan
Subtask 14.3 — PCTB Land Test Report

4.2 Future Project Periods

Task 1.0 — Revised Project Management Plan

Subtask 15.5 — Final UT-GOM2-2 Scientific Drilling Program Operation Plan
Subtask 17.1 — Project Sample and Data Distribution Plan

Subtask 17.3 — UT-GOM2-2 Scientific Drilling Program Scientific Results Volume
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5 BUDGETARY INFORMATION

The Budget Period 4 cost summary is provided in Table 5-1.

Table 5-1: Phase 4 / Budget Period 4 Cost Profile

Budget Period 4
yiQi Y1Q2 Y1Q3 Y1Q4
Baseline Reporting Quarter 10/01/19-12/31/19 01/01/20-03/31/20 04/01/20-06/30/20 07/01/20-09/30/20
via1 Cumulative v1iQ2 Cumulative v1a3 Cumulative v1ia4 Cumulative
Total Total Total Total
Baseline Cost Plan
Federal Share $ 1,087,357 | $ 27,293,955 | ¢ 961,357 | $28,255,312 | $2,169,274 | $30,424,587 | $ 961,357 | $31,385,944
Non-Federal Share $ 307,598 | $ 22,798,170 | ¢ 307,598 | $23,105,767 | $ 307,598 | $23,413,365| $ 307,598 | $23,720,962
Total Planned $ 1,394,955 | $ 50,092,125 | $ 1,268,955 | $51,361,079 | $2,476,872 | $53,837,951 | $ 1,268,955 | $ 55,106,906
Actual Incurred Cost
Federal Share S 266,282 | $ 26,336,093 | $ 1,031,076 | $27,367,169
Non-Federal Share $ 61,210 | $ 22,577,153 | $ 306,656 | $22,883,809
Total Incurred Cost S 327,492 | $ 48,913,245 | $ 1,337,732 | $50,250,977
Variance
Federal Share $  (821,075)| S (821,075)]$ 69,718 |$ (751,357)
Non-Federal Share $  (246,388)| S (246,388) $ (942)] $  (247,329)
Total Variance $ (1,067,463) $ (1,067,463)|$ 68,777 |$ (998,686)
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6 ACRONYMS

Table 6-1: List of Acronyms

ACRONYM DEFINITION

AAPG American Association of Petroleum Geologists
AIST National Institute of Advanced Industrial Science and Technology
AOM Anaerobic Oxidation of Methane

BHA Bottom-Hole-Assembly

BOEM Bureau of Ocean Energy Management

CHNS Carbon, Hydrogen, Nitrogen, Sulfur

CPP Complimentary Project Proposal

CRS Constant Rate Strain

CTTF Cameron Test Testing Facility

DOE U.S. Department of Energy

EP Exploration Plan

G&G Geologic and Geophysical

GC Green Canyon

GRC Gordon Research Conference

10DP International Ocean Discovery Program

LWD Logging While Drilling

NEPA National Environmental Policy Act

NETL National Energy Technology Laboratory
PCATS Pressure Core Analysis and Transfer System
PCC Pressure Core Center

PCTB Pressure Core Tool with Ball Valve

PCTB-CS Pressure Core Tool with Ball Valve - Cutting Shoe
PCTB-FB Pressure Core Tool with Ball Valve - Face Bit
PDT Probe Deployment Tool

PM Project Manager

PMP Project Management Plan

PMRS Pressure Maintenance and Relief System
QRPPR Quarterly Research Performance and Progress Report
RPPR Research Performance and Progress Report
RPT Running/Pulling Tool

RUE Right-of-Use-and-Easement

SOPO Statement of Project Objectives

T2P Temperature to Pressure Probe

TAMU-CC Texas A&M University - Corpus Christi

TC Total Carbon

TN Total Nitrogen

TOC Total Organic Carbon

TS Total Sulfur
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X Texas

UNH University of New Hampshire
uT University of Texas at Austin
uw University of Washington
XCT X-ray Computed Tomography
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1 2020 PCTB 4 TESTING

1.1 PREVIOUS TESTING SUMMARY

1.1.1 2019 PRE-GOM3 TESTING SUMMARY
In the spring of 2019, the Geotek Test Facility was used to test a prototype Single Trigger
pressure section in combination with a Shear Pin IT (Inner Tube) Plug. The goal of the
testing was to determine if the proposed new Pressure Section design was likely to
increase the reliability of the boost and improve the likelihood of the tool sealing at low
differential pressure. This was done by removing the complicated timing mechanism and
replacing it with a sleeve that closes off the controlled leak point and fires the pressure
section. Additionally, the shear pin allows the actuation to pause between the closing of
the ball and the firing of the pressure section to ensure the ball has enough time to close.
Another major part of the testing was to investigate each step of the unlatching process.
On the GOM2 job, there were several instances of the tool being difficult to unlatch from
the BHA. During testing the tool unlatched easily each step of the way but can be
improved by coating the latch parts with low friction coating.
Overall the testing was successful, showing that the tool worked as designed. There were
some new findings and small modifications that were implemented based on
collaborative discussion between UT and Geotek as outlined below.

1.2 PCTB4 MODIFICATIONS

1.2.2 LOW FRICTION COATINGS
The moving latch parts were coated with a low friction coating to improve unlatching
performance.

1.2.3 SINGLE TRIGGER MECHANISM
As tested in the 2019 testing but expanded in length as noted below, the Single Trigger
Mechanism is fully implemented and tested to ensure all part sets fit and interchange
correctly.

1.24 IT PLUG MANDREL SHEAR PIN
In order to eliminate the possibility of unlatching before shearing the pin, a lower force
pin was designed and will be implemented in the testing of the final configuration.

1.2.5 FLOW DIVERTER SEALS

The current design of the flow diverter is too tight causing difficulties separating the
Upper Assembly from the Autoclave Assembly on the rig floor. This is to be replaced by
a lip seal that can handle a larger extrusion gap.
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1.2.6 PRESSURE SECTION INCREASE

The pressure section length was increased by 24”, more than doubling its volume. This
will provide more fluid volume to provide a pressure boost to the tool.

2 2020 TEST GOALS AND PURPOSE

The purpose of this testing is to vet the modifications, as noted above, made to the final
PCTB4 specification. Additionally, the parts will be assembled in random sets to ensure
compatibility and interchangeability amongst the assemblies, as well as be
interchangeable with both Upper Assemblies. As it has been theorized that drilling mud
can cause tool issues, half of the tests will be done with clean water as in previous tests
and the other half with viscous drilling mud. This testing was conducted to ensure that
the work that will take place later this year at the Cameron Test and Training Facility will
be as successful and productive as possible.
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3 TEST RESULTS

3.1 TESTING RUN DATA

NITROGEN
(PSI)
SET | FILL  TEST OCEAN PCTB SEAL
(PSI) PRESSURE (PSI)

AKPAT PCTB41 | 4523 | 7805 3953 4795
AKPAT PCTB42 | 4282 | 8075 3865 4211
4KPAT PCTB43 | 4197 | 8031 3782 4350
AKPAT PCTB4 4 | 4224 | 8705 3805 4088
4KPAT PCTB45 | 4220 | 8033 3703 3980
AKPAT PCTB46 | 4290 | 8063 3785 0

AKPAT PCTB47 | 4196 | 8256 3863 0

AKPAT PCTB48 | 4290 | 8063 3784 4249
AKPAT PCTB49 | 4293 | 8015 3989 3987
4KPAT PCTB4 10 | 4286 | 8090 3825 4326
4KPAT PCTB4 11 | 4275 | 8050 4027 4102
4KPAT PCTB4 12 | 4278 | 8158 3815 4040

Table 1: PAT Summary Data.

3.1.1 4AKPAT PCTB4 1

While inserting the Wireline Pulling Tool, it was quickly and suddenly dropping in large
movements. Upon attempting to remove the Pulling Tool from the Upper it was
discovered that the steel shear pin had sheared, and the Pulling Tool was jammed in the
upper requiring disassembly of the upper to free.

Upon analysis of the DST data, it was discovered that the boost and seal pressure was
higher than the maximum DST pressure. It appears this happened on the previous round
of high-pressure testing, but as the autoclave expanded the pressure came back into
range so the data looked correct. The larger pressure section has enough volume to
keep the pressure above the, it did not drop due to expansion which indicates the larger
pressure section is working.

Result: Successful Test

Diagnosis: Broken Pulling Tool Shear Pin, Boosted over maximum DST pressure range.
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Corrective Action: Lower the tool in a slower, more controlled manner. Lower atmosphere
and set pressure to stay with DST maximum pressure.
3.1.2 4KPAT PCTB4 2

Repeat of the previous test. To slowly insert the Pulling Tool backpressure was slowly
bled off, which resulted in a controlled insertion.

Result: Successful Test
Diagnosis: None

Corrective Action: None

3.1.3 AKPAT PCTB4 3
Repeat of the previous test.
Result: Successful Test
Diagnosis: None

Corrective Action: None

3.1.4 AKPAT PCTB4 4

The pressure section was charged to a higher fill pressure to see if the residual nitrogen
would similarly increase, which it did.

Result: Successful Test
Diagnosis: None

Corrective Action: None

3.1.5 AKPAT PCTB45
Repeat of 4kPAT PCTB 3
Result: Successful Test
Diagnosis: None

Corrective Action: None

3.1.6 4KPAT PCTB4 6

Repeat of the previous test, with the second Upper Assembly. The tool failed to actuate
fully due to parts that were accidentally left out of the upper. As the PCTB4 is in testing
phase, the SOP Technical Animations have not been created yet, causing the build error.

Result: Failed Test

Diagnosis: Parts were left out of the second upper.
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3.1.7

3.1.10

3.1.11
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Corrective Action: Replace component and complete SOP Technical Animation.

4KPAT PCTB4 7

The first Upper Assembly was used again as to not delay testing while rebuilding the
second Upper Assembly. The tool came up with no pressure. During diagnosis of the
tool, it was discovered that a newly installed SAE plug was put in the tool from the spare
part drawer. An obsolete early version of the PCTBII had an SAE plug with a hole drilled
in it. As the SAE plug was responsible for sealing the tool, it was a failed run.

Result: Failed Test

Diagnosis: SAE plug used with a hole

Corrective Action: Quarantine and remove all obsolete parts from coring van to prevent
accidental use.

4KPAT PCTB4 8

The second Upper Assembly was rebuilt and ran again. This was the first test run with
drilling mud.

Result: Successful Test
Diagnosis: None

Corrective Action: None

4KPAT PCTB4 9

A repeat of the previous test.
Result: Successful Test
Diagnosis: None

Corrective Action: None

4KPAT PCTB4 10
A repeat of the previous test.
Result: Successful Test

Diagnosis: This again demonstrates that the differential pressure provided by the boost
is required to ensure sealing in situ

Corrective Action: None

4KPAT PCTB4 11
A repeat of the previous test.

Result: Successful Test
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Diagnosis: None

Corrective Action: None

3.1.12 AKPAT PCTB4 12
A repeat of the previous test.
Result: Successful Test
Diagnosis: None

Corrective Action: None

4 CONCLUSION AND RECOMMENDATIONS

The testing performed proves that the PCTB4 functions as designed and shows no
obvious operational issues. The larger pressure section can provide enough boost in a
wider range of downhole conditions where the rest of the tool functions as designed. The
larger pressure section showed its value, as noted in a few DST records where a second
boost was observed to make up for compliancy and expansion of the tool coming up the
hole. There were a couple issues encountered during testing, but the solutions are both
actions items that were going to be performed in the course of transitioning from testing
to operational status.
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APPENDICES

1 APPENDIX 1: PAT RUN SHEETS AND PRESSURE PLOTS
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11 4KPAT PCTB4 1

GEOTEK CORING Inc '
2350 W Directors Row, Suit= 500 Eg GEO
Salt Lake City, Utah 84104 T E K

1-385-528-2535 infoi@geotekcoring. com wwnw. geotekcoring. com _E' ORING

TEETING RUN REPORT
GENE SIS OF METHAME IN THE GULF OF MEXICO [(GoM™3)

DATE: January 27, 2020 | CORE: 4 FAT PCTES °
TOOL ASSEMBLY TEAM: Geowek
SIMULATED CORE DEPTH: 2,780 m|BOTTOM HOLE PRE S SURE: 4,000 psi
PRESSURE SECTHINAT PLUG NUMBER: 33| AUTOCLAVE ASSEMBELY HUMBER: 2
UPFPER ASSEMELY NUMBER: T|CATCHER KIT: Basket'Rabbs IE' Extensicn ]5' Exiensicn
D5T SERIAL NUMEER 5: AUTCCLAVE: L7071 ATMO SPHERE: CRREz
NOTES:
TEST SETUP
TEST COMNFIGURATION: PCTE CONFIGURATION:
Test Console AESEDD1_01 - PCTE4.0 Assembly
GTT1000_00 - Full Vertical Test Assembly PCTE4 Pressure Section Largs
45 gal accumulstor, 1x 800 psi, 2x 1800 PCTE4 Shear Pin IT Plug
Slowe pull F00= Shear Pin
NOTES:
TOOL ASSENMBELY
BUILD CHECKLIST
SAMFLE VALVE CLOSED AND PORT PLUGGED| COMPLETE |PAWL POST HEIGHT (0.085-0.1057) COMPLETE
SHUTOFF VALVE OPEMN COMPLETE |LIMERAT PLUG LENGTH (136.757) COMPLETE
SUPPLY VALVE CPEM COMPLETE | SET PRESSURE (CONFIRM WITH 2 TESTS): 4 523 p=i
FILL VALVE CLOSED/PORT PLUGGED COMFLETE |RESERVOIR FILL PRE SSURE: 7,505 psi
SET VALVE CLOSED/PORT PLUGGED CDM:_TTE TOOL READY FOR TEST DATE: 2020-01-27
DRAIN VALVE CLOSED/PORT PLUGGED COMPLETE TIME: 09:50
NOTES:
TESTING RUM
TEST DATE: Jan 27, 2020 | TEST START TIME: 10:00
INITIAL LINEAR TRANSDUCER (IN): MIA FIMAL LINEAR TRANSOUCER [IMN]): (A
INITIAL PCTE PRESSURE (P5l): MIA FIMAL PCTE PRESSURE [P 5l): [
INITIAL ATMO SFHERE FRESSURE (P 5l): iy ) FIMAL ATMO SFHERE PRESSURE (P 51): 3p53
INITIAL ACTUATION PRESSURE (P51): BIA FIMAL ACTUATION PRES5URE (P 51): A
ACCUMULATCR CHARGE (P5l): BIA PCTE SEAL PRESSURE (P 5l): 4785
NOTES: While inserting WIL Pulling Toal, it actuated faster than normal in large {~2') movements. Upon removal of the WiL tool
from the upper, it was discovered that the steel shear pin had sheared and the WIL tool was stuck requiring upper disassembly.
Im the future, slow down WIL insertion. Upen analysis of the DST data, it was discovered that Boost'seal pressure was higher
tham maximum 5T pressure. Future tests should be run at lower pressure. Even with facility problems, toal test sucessful.
POST-CORING TOOL ANALY SIS & REEBUILD
CBSERVATIONS NOTES [ PRESSURE SECTION
BALL WALVE CLOSED | RESERVCIR PRE S SURE: 5,000 psi
LINER INTACET |WF|TEH ABOVE PISTON? 8]
PAWLS INTACET |WF|TEH IN REGULATCOR? ]
PAWL SPRING INTACT |REBLIILD REGULATOR? ;0]
NOTES:
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1.2 AKPAT PCTB4 2
GEOTEK CORING Inc

3350 W Directors Row, Suite 600
Salt Lake City, Utah 34104
1-385-528-2538

ORING

nfo@gectekcoring.com www.geotekcoring.com

TESTING RUM REPORT
GENESI5 OF METHANE IN THE GULF OF MEXICO (GoM™3)

DATE: January 27, 2020 | CORE: 4k FAT PCTBE4 2
TOOL ASSEMELY TEAM: Geoiek
SIMULATED CORE DEPTH: 2,312 m|BOTTOM HOLE PRE S5URE: 3,800 psi
PRESSURE SECTIONAT PLUG MUMEBER: 1/4|AUTOCLAVE ASSEMELY MUMEER: 2
UFPER ASSEMELY NUMBER: 1|CATCHER KIT: Baskst'Rabbi [5' Extension ]5' Ext=nsion
D5T SERIAL NUMEBERS: AUTOCLAVE: L7071 ATMOSPHERE: CEo52
HOTES:
TEST SETUP
TEST COMFIGURATION: PCTE COMFIGURATION:
Test Console AESS001_01 - PCTB4.0 Assembly
GTT1000_00 - Full Wertical Test Assembly PCTB4 Pressure Section Large
45 gal accumulator, 1x 300 psi, 2x 1800 PCTB4 Shear Pin IT Plug
Slow pull 300# Shear Pin
HOTES:
TOOL ASSEMBLY
BUILD CHECKLIST
SAMPLE WALVE CLOSED AND PORT PLUGGED| COMFPLETE |PAWL POST HEIGHT (0.093-0.1035") COMPLETE
SHUTOFF WALVE OFEN COMPLETE (LIMER/IT PLUG LEMGTH (136.737) COMPLETE
SUPPLY VALVE OPEM COMPLETE |SET PRESSURE (COMFIRM WITH 3 TESTS): 4282 os
FILL VALVE CLOSEDVPORT PLUGGED COMFPLETE |RESERVOIR FILL PRESSURE: 8.075 ps
SET VALVE CLOSED/PORT PLUGGED COMFPLETE TOOL READY FOR TEST DATE: 2020-01-27
DARAIN VALVE CLOSED/PORT PLUGGED COMFPLETE TIME: 1G:20
HOTES:
TESTING RUM
TEST DATE: Jan 27, 2020 (TEST START TIME: 1730
IMITIAL LINEAR TRANSDUCER (IM): NiA FINAL LINEAR TRANSDUCER (IM): N
INITIAL PCTE PRESSURE (P 5l): NiA FINAL PCTE PRE5SSURE (P 5l): Nis
INITIAL ATMO SPHERE PRE5SURE (P 51): NiA FINAL ATMO SPHERE PRESSURE (P 51): 3885
IMITIAL ACTUATION PRE SSURE [P 51): NiA FINAL ACTUATION PRESSURE (P 51}: Nis
ACCUMULATOR CHARGE [P3I): NiA PCTE SEAL PRESSURE [F51): 4211
HOTE5: Slow insert of pulling tool, good test
POST-CORIMG TOOL AMALY 515 & REBUILD
OB SERVATIONS NOTES | PRESSURE SECTION
BALL VALVE CLOSED |RE5EH'~I‘DIR FRESSURE: 4,050 psi
LIMER INTACT |WATEH ABOVE FISTON? N
PAWLS INTACT |WATEH IN REGULATOR? NG
PAWL S5PRING INTACT |REEILIILD REGULATOR? NO
HOTES:
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1.3 4KPAT PCTB4 3
GEOTEK CORING Inc
3350 W Directors Row, Suite 500

Salt Lake City, Utah 34104

1-385-528-2536 nfoi@geotekcoring.com

wwnw. gentekcoring.com

e

CORING

L GEO|
TEK

CORING

TESTING RUM REFORT
GEME 515 OF METHANE IN THE GULF OF MEXICO [GoM*"3)

DATE: January 28, 2020 | CORE: 4k FAT PCTE4 2
TOOL ASSEMBLY TEAM: Geotek
SIMULATED CORE DEPTH: 2,812 m|BOTTOM HOLE PRESSURE: 3,800 psi
PRESSURE SECTIONIT PLUG NUMBER: 42 |AUTOCLAVE ASSEMBELY NUMBER: L
UPPER ASSEMELY NUMBER: 1|CATCHER KIT: Baskst/FRabbi [5' Extension ]5' Extension
D5T SERIAL NUMEBERS: AUTOCLAVE: L7ov ATMO SPHERE: Cg952
NOTES:
TEST SETUP
TEST COMFIGURATION: PCTE COMNFIGURATION:
Test Consale AESS001_01 - FCTBE4.0 Assembly
GTT1000_00 - Full Vertical Test Assembly PCTE4 Pressure Section Large
45 gal sccumulator, 1x 80D psi, Zx 1800 PCTE4 Shear Pin IT Flug
Slow pull G00# Shear Pin
NOTES:
TOOL ASSEMBLY
BUILD CHECKLIST
SAMPLE VALVE CLOSED AND PORT PLUGGED| COCMPLETE |PAWL POST HEIGHT (0.095-0.103") COMPLETE
SHUTOFF WALVE OFEN COMPLETE (LIMERAIT PLUG LEMGTH (136.73") COMPLETE
SUPPLY VALVE OPEM COMPLETE | SET PRESSURE (COMFIRM WITH 3 TESTS): 4187 o=
FILL VALVE CLOSEDVFPORT PLUGGED COMFPLETE |(RESERVOIR FILL PRESSURE: 8.031 ps
SET VALVE CLOSEDVPORT PLUGGED COMFPLETE TOOL READY FOR TEST DATE: 2020-01-28
DRAIN VALVE CLOSED/PORT PLUGGED COMFPLETE TIME: 015
HOTES:
TESTING RUM
TEST DATE: Jan 28, 2020 |[TEST START TIME: 08:30
IMITIAL LINEAR TRANSDUCER (IN): NiA FINAL LINEAR TRAMSDUCER (IN): Wis
INITIAL PCTE PRESSURE (P 5l): NiA FINAL PCTE PRESSURE [P 5l): Nis
INITIAL ATMO SPHERE PRE 5 SURE (P 5I): NiA FINAL ATMOSPHERE PRESSURE ([P 5l): 3raz
INITIAL ACTUATION PRES SURE [P 5I): NiA FINAL ACTUATION PRESSURE (F5I): Nis
ACCUMULATOR CHARGE (P 51): NiA PCTE SEAL PRESSURE [P5I): 4350
NOTE5: Good Test
POST-CORIMG TOOL AMALY 515 & REEBUILD
CESERVATIONS HOTES | FPRE3SURE SECTION

BALL VALVE CLOSED |RE5EH'~I‘DIR FRESSURE: 4,425 psi
LINER IMTACT |WATEH ABOVE PISTON? NO
PAWLS INTACT |WATEH IN REGULATOR? WO
PAWL S5PRING INTACT |REEILIILI'_‘I REGULATOR? NO
NOTES:
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GEOTEK CORING Inc

3350 W Directors Row, Suite 500
Salt Lake City, Utah 34104

1-385-628-2536

nfoi@gectekcoring.com

e

CORING

LFE

CORING

wwow.geotekcoring.com

TESTING RUNM REFORT
GEMESIS OF METHANE IN THE GULF OF MEXICO (GoM*3)

DATE: January 23, 2020 | CORE: 4k FAT PCTE4 4
TOOL ASSEMELY TEAM: Geoiek
SIMULATED CORE DEPTH: 2,812 m|BOTTOM HOLE PRESSURE: 3,200 psi
PRESSURE SECTIONAT PLUG NUMBEER: 21 |AUTCCLAVE ASSEMBELY NUMBER: 2
UFPER ASSEMELY NUMBER: 1| CATCHER KIT: Baskst/Rsbbi [5' Ext=nsion ]5' Extension
DST SERIAL NUMBER5: AUTOCLAVE: CBRGT ATMO SPHERE: CEa52
HOTES:
TEST SETUP
TEST COMFIGURATION: PCTE CONFIGURATION:
Test Consale AES8001_01 - PCTE4.0 Assembly
GTT1000_00D - Full \ertical Test Assembly PCTE4 Pressure Secton Large
45 gal accumulator, 1 300 psi, 2x 1800 PCTB4 Shear Pin IT Plug
Slow pull G00# Shear Pin
HOTES:
TOOL ASSEMBELY
BUILD CHECKLIST
SAMPLE VALVE CLOSED AND PORT PLUGGED| COMFPLETE |PAWL POST HEIGHT (0.093-0.103") COMPLETE
SHUTCFF WALVE OFPEN COMFLETE (LIMERAT PLUG LENGTH (156.75") COMFPLETE
SUPPLY VALVE OPEM COMFPLETE |SET PRESSURE (COMFIRM WITH 3 TEST5): 4234 oz
FILL VALVE CLOSEDJPORT PLUGGED COMFLETE |RESERVOIR FILL PRESSURE: 3.705 ps
SET VALVE CLOSEDVPORT PLUGGED COMFPLETE TOOL READY FOR TEST DATE: 2020-01-28
DRAIN VALVE CLOSED/PORT PLUGGED COMFPLETE TIME: 11:35
HOTES:
TESTING RUM
TEST DATE: Jan 28, 2020 [TEST START TIME: 12:00
INITIAL LINEAR TRANSDUCER (IM]: WA FINAL LINEAR TRAMSDUCER (IN)]: Wis
INITIAL PCTE PRESSURE [P 5I): NiA FINAL PCTE PRESSURE (P 5l): Wis
INITIAL ATMO SPHERE PRE 5 SURE (F5l): NiA FINAL ATMO SPHERE PRESSURE [P 5l): 3305
INITIAL ACTUATION PRESSURE (P 5I): NiA FINAL ACTUATION PRESSURE (P 5l): Wis
ACCUMULATOR CHARGE (P5I1): NiA PCTE SEAL PRESSURE [P5I): 4028
NOTE 5: Good test
POST-CORIMG TOOL AMALY SIS & REBUILD
OBSERVATIONS HOTES | PRESSURE SECTION

BALL VALVE CLOSED |RE5-EH'H'DIR FRESSURE: 5,374 psi
LINER INTACT |'INF|TEH ABOVE PISTON? N
PAWLS INTACT |WATEH IN REGULATOR? NO
PAWL SPRING INTACT |REE:LIILD REGULATOR? NO
HOTES:
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GEOTEK CORING Inc
3350 W Directors Row, Suite 600 Eg GEO
TEK

Salt Lake City, Utah 34104
1-385-528-2538 nfoi@gectekcoring.com wiwew. gentelcoring. com _E ORIN E_

TESTING RUN REPORT
GEMESIS OF METHANE IN THE GULF OF MEXICO (GoM*3)

DATE: January 29, 2020 | CORE: 4k FAT PCTE4 &
TOOL ASSEMELY TEAM: Geoiek
SIMULATED CORE DEPTH: 2,812 m|BOTTOM HOLE PRE 55URE: 3,200 psi
PRESSURE SECTIONAT PLUG NUMBER: 5/5|AUTOCLAVE ASSEMELY NUMBER: 2
UPPER ASSEMELY NUMBER: 1|CATCHER KIT: Baskst'Rabbi lE' Extension ]5' Extension
D5T SERIAL NUMBERS: AUTOCLAVE: L7071 ATMO SPHERE: CBa52
NOTE 5:
TEST SETUP
TEST COMFIGURATION: PCTE COMNFIGURATION:
Test Consols AESSD01_01 - PCTB4.0 Assembly
GTT1000_00 - Full ertical Test Assembly PCTB4 Pressure Secton Large
45 gal sccumulstor, 1x 800 psi, Zx 1800 PCTB4 Shear Pin IT Plug
Slow pull G00# Shear Pin
NOTE 5:
TOOL ASSEMBLY
BUILD CHECKLIST
SAMPLE VALVE CLOSED AND PORT PLUGGED| CCMPLETE |PAWL POST HEIGHT (0.095-0.105") COMPLETE
SHUTOFF WALVE OPEN COMFLETE |LINERAT PLUG LEMGTH (136.73") COMPLETE
SUPPLY WALVE OPEM COMPLETE |SET PRESSURE (COMFIRM WITH 3 TESTS): 2230 o=
FILL VALVE CLOSEDNPORT PLUGGED COMFLETE |RESERVOIR FILL PRESSURE: 8.033 ps
SET VALVE CLOSEDNFORT PLUGGED COMPLETE TOOL READY FOR TEST DATE: 2020-01-28
DRAIN VALVE CLOSED/PORT PLUGGED COMFLETE TIME: 0E:00
HOTE §:
TESTING RUM
TEST DATE: Jan 28, 2020 [TEST START TIME: 08:30
IMITIAL LINEAR TRANSDUCER (IN): WA FINAL LIMEAR TRANSDUCER (IN): Nis
INITIAL PCTE PRESSURE (P 51): WA FINAL PCTE PRESSURE (P 5I): Nis
INITIAL ATMO SPHERE PRE 5 SURE [P 5l): WA FINAL ATMO SPHERE PRES SURE (P 51): 3703
INITIAL ACTUATION PRE 55URE [P 5I): WA FINAL ACTUATION PRESSURE (P5I): Nis
ACCUMULATOR CHARGE [P5I): WA PCTE SEAL PRESSURE (P 51): 30980
NOTE5: Good test
POST-CORIMG TOOL AMALY 515 & REBUILD
CBSERVATIONS NOTES | PRESSURE SECTION
BALL VALVE CLOSED |RE5-EH'U'DIH FRESSURE: 5,022 psi
LINER INTACT |WF|TEH ABOVE PISTON? N
PAWLS INTACT |WF|TEH. I4 REGULATOR? NO
PAWL SPRING INTACT |REEILIILI'_‘I REGULATOR? NO
NOTE 5:
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GEOTEK CORING Inc

33250 W Directors Row, Suite 500
Salt Lake City, Utah 34104
1-3B5-528-2835

AKPAT PCTB4 6

nfoi@geotekcoring.com

wwow. geotekcoring.com

CORING

e

CORING

L GEO|
TEK

TESTING RUN REFORT
GEMESIS OF METHANE IN THE GULF OF MEXICO [GoM™3)

DATE: January 29, 2020 |CORE: 4k BAT PCTB4 &
TOOL ASSEMELY TEAM: Geoiek
SIMULATED CORE DEPTH: 2812 m|BOTTOM HOLE PRE 55URE: 3,800 psi
PRESSURE SECTION/IT PLUG MUMBER: 41 [AUTOCLAVE ASSEMBELY MUMBER: 1
UPPER A55EMELY HUMBER: 2|CATCHER KIT: Baskst'Rabbz [5' Ext=nzion ]5’ Extension
D5T SERIAL NUMBERS: AUTOCLAVE: CBE5T ATMO SPHERE: Cga52
HOTE 5:
TEST SETUP

TEST COMFIGURATIOMN: PCTE CONFIGURATION:
Test Consaole AESSD01_01 - PCTB4.0 Assembly
GTT1000_00 - Full ertical Test Assembly PCTE4 Pressure Section Large
45 gal accumulator, 1 800 psi, Z2x 1800 PCTHE4 Shear Pin IT Flug
Slow pull G00# Shear Pin
HOTE5:

TOOL ASSEMBLY

BUILD CHECKLIST
SAMPLE VALVE CLOSED AND PORT PLUGGED| COMPLETE |PAWL POST HEIGHT (0.093-0.103") COMPLETE
SHUTOFF VALVE OPEN COMPLETE |LIMERAT PLUG LEMGTH (156.75") COMPLETE
SUPFLY WALVE OFEM COMFLETE | SET PRESSURE (COMNFIRM WITH 3 TESTS): 2280 o=
FILL VALVE CLOSEINPORT PLUGGED COMFLETE |RESERVOIR FILL PRESSURE: 2.083 ps
SET VALVE CLOSEDVPORT PLUGGED COMPLETE TOOL READY FOR TEST DATE: 2020-01-29
DRAIN VALVE CLOSED/PORT PLUGGED COMFPLETE TIME: 0845
HOTE5:

TESTIMG RUM

TEST DATE: Jan 28, 2020 | TEST START TIME: 1015
IMITIAL LIMEAR TRAMSDUCER (IM]: MiA FIMAL LINEAR TRAMSDUCER (IM): N
INITIAL PCTE PRESSURE [P 5l): NiA FINAL PCTE PRESSURE (P 5l): Nis
INITIAL ATMC SPHERE PRE 5 SURE (P 51): MiA FIMAL ATMO SPHERE PRESSURE (P 5l): 3785
IMITIAL ACTUATION PRESSURE [P 51): MiA FIMAL ACTUATION PRESSURE (P51): Nis
ACCUMULATCOR CHARGE (P51): MiA PCTE SEAL PRESSURE [P5I): o

MWOTE 5: First run of second upper. Tool failed to actuate fully due to parts left out of upper. 50P build video for new assembly not
finished due to testing phase of new design, proper S0P will eliminate build issues.

POST-CORING TOOL AMALY SIS & REEUILD

OB SERVATIONS HOTES | PRESSURE SECTION
BALL VALVE CLOSED |RE5EH'¥'DIR PRESSURE: Nis
LINER INTACT |WATEH ABOVE PISTON? NO
PAWLS INTACT |WATEH IMN REGULATOR? NO
PAWL SPRING INTACT | REEUILD REGULATOR? NO
HOTE 5:
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1.7 4KPAT PCTB4 7

GEOTEK CORING Inc

3350 W Directors Row, Suite 300
Salt Lake City, Utsh 24104

1-385-528-2528 infoiElgestekcaring.com v geciskoring com CORING
TESTIMG RUM REFORT
GEMESIS OF METHAMNE IN THE GULF OF MEXICO {GoM™3)
DATE: January 29, 2020| CORE: 4 PAT PCTES 7
TOOL ASSEMBLY TEAM: Gaobak
SIMULATED CORE DEPTH: 2,912 m|BOTTOM HOLE PRES SURE: 3,800 psi
PRESSURE SECTIONIT PLUG NUMBER: 12| AUTOCLAVE ASSEMELY HUMEER: 2
UPPER ASSEMBLY MUMEER: 1| CATCHER KIT: Bazk=tRabbn Jﬁ' Extension Jﬁ' Extenzsion
D5T SERIAL HUMBER 5: AUTOCLAVE: L7071 ATMO SPHERE: CRO52
NOTES:
TEST SETUP
TEST CONFIGURATION: PCTE COMFIGURATION:
Test Console AESBDO1_01 - PCTE4.0 Assembly
GTT1003_00 - Full “estical Test Assarnibly PCTE4 Prassure Section Large
45 gal sccumulater, Tx 8300 psi, 2¢ 1800 PCTB4 Shear Fin IT Plug
Slow pu 500# Shesr Pin
MOTES:
TOOL ASSEMELY
BUILD CHECKLIST
SAMPLE VALVE CLOSED ANMD PORT PLUGGED| COMPLETE |PAWL POST HEIGHT {0.095-0.105™) COMPLETE
SHUTCFF WALVE OPEN COMPLETE |LINERAT PLWNG LENGTH {156.73") COMPLETE
SUPPLY VALVE OFEN COMPLETE | SET PRESSURE (COMFIRM WITH 2 TEST 5): 4,106 ps
FILL WALVE CLOSED/PORT PLUGGED COMPLETE |RESERVOIR FILL PRES SURE: 5,256 ps
SETVALVE CLOSEINPORT PLUGGED COMPLETE DATE: 2020-01-29
DRAIM VALVE CLOSEDYPORT PLUNGGED COMPLETE TOOL READY FOR TEST TIME: 11:45
NOTES:
TESTING RUM
TEST DATE: Jan 29, 2020| TEST START TIME: 12:50
INITIAL LINEAR TRAM SDUCER (IN}: A FIMAL LINEAR TRAMSDUCER (IN): T
INITIAL PCTE PRESSURE (P 51): A FINAL PCTB PRESSURE (P 51): T4
INITIAL ATMOSPHERE PRE S5URE (P51): R FINAL ATMOSPHERE PRE 5 SURE [P 5l): 2883
INITIAL ACTUATION PRESSURE (P 5I1): A FINAL ACTUATION PRESSURE (P 5l): FA
ACCUMULATOR CHARGE (P 51): A PCTE SEAL PRESSURE (P 51): 0
MOTES: The toal came up with no pressure. Upon diagnosis, it was discovered that one of the newly installed SAE Plugs that
was installed during the build for of the pressure section had a hole drilled through it In an obsclete version of the tool (eary
FPCTEI), there was a Kepner check valve installed under one of these SAE Plupgs. As the obsaolete parts were still available in the
drawers, it was accidentally used. The cbsolete parts were removed from the van.
POST-CORING TOOL ANALY 515 & REBUILD
CESERVATIONS MOTES [ PRESSURE SECTION
BALL VALVE CLOSED |HE5EH‘U‘DIR FRE5SURE: R
LINER INTACT |'-"-I'F|TEH ABOVE PISTON? e
PAWLS INTACT |'|-"-I'F|TEH IM REGULATOR? O
PAWL SPRING INTACT |HEBUILD REGULATOR? M
NOTES:
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GEOTEK CORING Inc N eenl
33250 W Directors Row, Suite 500 G EO
Salt Lake City, Utah 34104 T E K

1-385-528-2535 nfo@geotekcoring. com www.geotekocoring.com _E ORIN G_

TESTING RUN REFORT
GEMESIS OF METHANE IM THE GULF OF MEXICO (GoM®3)

DATE: January 30, 2020 | CORE: 4k FAT PCTE4 2
TOOL ASSEMELY TEAM: Geoiek
SIMULATED CORE DEPTH: 2,812 m|BOTTOM HOLE PRE 55URE: 3,200 psi
PRESSURE SECTIONAT PLUG NUMBER: 4/1|AUTOCLAVE ASSEMELY MUMBER: 1
UFPER ASS5EMBELY HUMEER: 2|CATCHER KIT: Baskst/Rabbi [E-' Extencion ]5' Extension
D5T SERIAL MUMBERS: AUTOCLAVE: CBe57 ATMO SPHERE: Cg952
HOTES:
TEST SETUP
TEST CONFIGURATICM: PCTE CONFIGURATION:
Test Console AESS001_01 - PCTB4.0 Assembly
GTT1000_00 - Full Wertical Test Assembly PCTE4 Pressure Section Large
45 gal sccumulstor, 1x 800 psi, Zx 1800 FCTE4 Shear Pin IT Plug
Slow pull G00# Shear Pin
“*Mud*
HOTES:
TOOL ASSEMBLY
BUILD CHECKLIST
S5AMPLE VALVE CLOSED AND PORT PLUGGED| COCMPLETE |PAWL POST HEIGHT (0.095-0.103") COMPLETE
SHUTOFF VALVE OPEM COMPLETE |LIMERAIT PLUG LENGTH [136.73") COMPLETE
SUPPLY VALVE OFEM COMPLETE | SET PRESSURE (COMNFIRM WITH 3 TESTS): 4280 os
FILL VALVE CLOSEDVPORT PLUGGED COMPLETE |RESERVOIR FILL PRESSURE: 2.083 os
SET VALVE CLOSENFORT PLUGGED COMFPLETE TOOL READY FOR TEST DATE: 2020-01-29
DRAIN VALVE CLOSED/PORT PLUGGED COMFPLETE TIME: 14:00
HOTES:
TESTING RUM
TEST DATE: Jan 30, 2020 |TEST START TIME: 0750
IMITIAL LINEAR TRAMSDUCER (IM): WA FINAL LINEAR TRAMSDUCER (IM): Wis
INITIAL PCTE PRESSURE (P5I): WA FINAL PCTE PRESSURE (F5I): Nis
INITIAL ATMC SPHERE PRE 5 SURE (P 51): WA FINAL ATMO SPHERE PRE 5 SURE (P 51): 3784
INITIAL ACTUATION PRE 55URE [P 5I): WA FINAL ACTUATION PRESSURE (P5I): Nis
ACCUMULATOR CHARGE [P5I): WA PCTE SEAL PRESSURE [F5I): 4240
NOTE 5: Good test, first fest with mud
POST-CORING TOOL ANALY SIS & REBUILD
OB SERVATIONS NOTES | PRESSURE SECTION
BALL VALVE CLOSED |RE5-EH'~I'DIR PFRESSURE: 4,578 psi
LIMER INTACT |'IHATEH ABOVE PISTON? NO
PAWLSE INTACT |'IHF|TEH IN REGULATOR? WO
PAWL SPRING INTACT |REEILIILD REGULATOR? NO
HOTES:
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GEOTEK CORING Inc
3350 W Directors Rowy, Suite 500 Eg G EO
TEK

Salt Lake City, Utah 34104
1-3B5-528-2535 nfoi@geotekeoring.com wwew.geotekooring.com _E ORIN E_

TESTING RUN REFORT
GEMESIS OF METHANE IN THE GULF OF MEXICO (GoM™3)

DATE: January 30, 2020 (CORE: 4k FAT PCTE4 B
TOOL ASSEMELY TEAM: Geotek
SIMULATED CORE DEPTH: 2812 m|BOTTOM HOLE PRE 55URE: 3,200 psi
PRESSURE SECTIONAT PLUG NUMBER: 1/2|AUTOCLAVE ASSEMBELY MUMBER: 2
UFPPER AS5EMBELY HUMBER: 2|CATCHER KIT: Baskst'Rabbit [5' Ext=nsion ]5' Ext=nzion
D5T SERIAL NUMBERS: AUTOCLAVE: L7071 ATMO SPHERE: Cga52
HOTE5:
TEST SETUP
TEST COMFIGURATION: PCTE COMFIGURATION:
Test Console AESSD01_01 - PCTB4.0 Assembly
GTT1000_0D - Full VYertical Test Assembly PCTB4 Pressure Section Large
45 gal sccumulator, 1x 800 psi, Zx 1800 FCTB4 Shear Pin IT Flug
Slow pull @00# Shear Pin
**Mud*
HOTE 5:
TOOL ASSEMBLY
BUILD CHECKLIST
SAMPLE VALVE CLOSED AND PORT PLUGGED| COMPLETE |PAWL POST HEIGHT (0.095-0.105") COMPLETE
SHUTOFF VALVE OFEN COMPLETE |LIMERAT PLUWG LEMGTH (136.75") COMPLETE
SUPFLY VALVE OFEM COMFLETE | SET PRESSURE (CONFIRM WITH 3 TEST 5): 4293 ps
FILL VALVE CLOSEDVPORT PLUGGED COMPLETE |RESERVOIR FILL PRESSURE: 2.015 ps
SET WALVE CLOSENPORT PLUGGED COMPLETE TOOL READY FOR TEST DATE: 2020-01-29
DRAIN VALVE CLOSED/PORT PLUGGED COMPLETE TIME: 18:10
HOTE 5:
TESTIMNG RUM
TEST DATE: Jan 30, 2020 | TEST START TIME: 10:10
IMITIAL LIMEAR TRANSDUCER (IN): WA FINAL LINEAR TRAMSDUCER (IN]: Wia
INITIAL PCTE PRESSURE (FEI): NiA FINAL PCTE PRESSURE (P 5l): Nis
INITIAL ATMC SPHERE PRE S SURE [P 5l): MiA FINAL ATMO SPHERE PRESSURE (P 5l): a8
IMITIAL ACTUATION PRESSURE [P 5I): WA FINAL ACTUATION PRESSURE (P51): Wis
ACCUMULATCOR CHARGE [P5I1): MiA PCTE SEAL PRESSURE [P31): 3087
NOTE 5: Good test
POST-CORING TOOL AMALY SIS & REBUILD
OB SERVATIONS NOTES | PRESSURE SECTION
BALL VALVE CLOSED |RE5EH'~I‘DIR PRESSURE: 5,265 psi
LINER INTACT |WATEH ABOVE PISTON? N
PAWLSE INTACT |WATEH IN REGULATOR? WD
PAWL SPRING INTACT |REEILIILD REGULATOR? NO
HOTE 5:
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GEOTEK CORING Inc
3350 W Directors Row, Suite 500 E; GEO
TEK

Salt Lake City, Utah 34104
1-385-528-2535 nfoi@gectekcoring.com www.geotekcoring.com I: ORIN E

TESTING RUN REFORT
GENESIS OF METHANE IN THE GULF OF MEXICO (GoM™3)

DATE: January 30, 2020 | CORE: 4k PAT PCTB4 1D
TOOL ASSEMELY TEAM: Geoiek
SIMULATED CORE DEPTH: 2,812 m|BOTTOM HOLE PRE 55URE: 3,200 psi
PRESSURE SECTIONAT PLUG NUMBER: 2/3|AUTOCLAVE ASSEMELY NUMBER: 1
UPPER ASSEMELY NUMBER: 2|CATCHER KIT: EBaskst'Rabbi [5' Ext=ncion ]5' Ext=ncion
D5T SERIAL NUMEBERS: AUTOCLAVE: CBEST ATMO SPHERE: Cga52
NOTE5:
TEST SETUP
TEST COMFIGURATICMN: PCTE COMNFIGURATION:
Test Console AESS001_01 - PCTE4.0 Assembly
GTT1000_00 - Full Wertical Test Assembly PCTB4 Pressure Section Large
45 gal sccumulstor, 1x 800 psi, Zx 1800 PCTB4 Shear Pin IT Plug
Slow pull G00# Shear Pin
“*Mud*
HOTE5:
TOOL ASSEMBLY
BUILD CHECKLIST
SAMPLE WALVE CLOSED AND PORT PLUGGED| COMPLETE (PAWL POST HEIGHT (0.095-0.1035") COMPLETE
SHUTOFF WALVE CPEN COMFPLETE |LINERAT PLUG LEMGTH (136.73") COMPLETE
SUPPLY WALVE OPEM COMPLETE |SET PRESSURE (COMFIRM WITH 3 TESTS): 4233 gs
FILL VALVE CLOSEDNPORT PLUGGED COMFPLETE |RESERVOIR FILL FPRESSURE: 2.080 o=
SET VALVE CLOSEDNFORT PLUGGED COMFLETE TOOL READY FOR TEST DATE: 2020-01-30
DRAIN VALVE CLOSED/PORT PLUGGED COMPLETE TIME: 11:40
HOTE §:
TESTING RUM
TEST DATE: Jan 30, 2020 (TEST START TIME: 11:30
IMITIAL LINEAR TRANSDUCER (IN): WA FINAL LIMEAR TRANSDUZER (IM): N
INITIAL PCTE PRESSURE (P 51): WA FINAL PCTE PRESSURE (P 5I): Nis
IMITIAL ATMO SPHERE PRE 5 SURE [P 5l): WA FINAL ATMO 5PHERE PRES SURE (P 51): 3828
IMITIAL ACTUATION PRE 5SURE [P 51): WA FINAL ACTUATION PRESSURE (P 51): Nif
ACCUMULATOR CHARGE [P5I): WA PCTE SEAL PRESSURE [F5I): 4328
NOTE 5: Good test
POST-CORING TOOL AMALY 515 & REBUILD
OBESERVATIONS NOTES | PRESSURE SECTION
BALL VALVE CLOSED |RE5-EH'U'DIH FRESSURE: 4,781 psi
LINER INTACT |WF|TEH ABOVE PISTON? N
PAWLS INTACT |WF|TEH IN REGULATOR? NO
FAWL SPRING INTACT |REEILIILI'_‘I REGULATOR? NO
NOTE5:
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GEOTEK CORING Inc

3350 W Directors Row, Suite 500
Salt Lake City, Utah 24104
1-385-523-2535

nfoi@geoctekeoring.com

e

CORING

=

www. geotekooring.com _E ORIMN G_

TESTING RUM REFORT
GENESIS OF METHAMNE IN THE GULF OF MEXICO (GoM®3)

DATE: January 30, 2020 | CORE: L PAT PCTE4 11
TOOL ASSEMELY TEAM: Geoek
SIMULATED CORE DEPTH: 2,812 m|BOTTOM HOLE PRE S SURE: 3,800 psi
PRESSURE SECTIONAT PLUG MUMBER: 5/4|AUTCOCLAVE ASSEMBELY NUMEER: 2
UFPER ASSEMELY MUMEBER: 2|CATCHER KIT: Baskst'Rabbi [5' Ext=nsion ]5' Ext=nsion
D5T SERIAL NUMEERS: AUTOCLAVE: L7071 ATMO SPHERE: CEo52
HOTES:
TEST SETUP
TEST COMFIGURATIOMN: PCTE CONFIGURATION:
Test Consalz AES8001_01 - PCTB4.0 Assembly
GTT1000_00 - Full ertical Test Assembly PCTBE4 Pressure Section Large
45 gal sccumulstor, 1xx 800 psi, Zx 1800 PCTB4 Shear Pin IT Flug
Slow pull F00# Shear Pin
“*Mud*
HOTE5:
TOOL ASSEMBLY
BUILDY CHECKLIST
SAMPLE VALVE CLOSED AND PORT PLUGGED| COMPLETE |PAWL POST HEIGHT (0.095-0.1035") COMPLETE
SHUTOFF VALVE OFEN COMPLETE |LINERJT PLUG LEMGTH (136.73") COMPLETE
SUPPLY VALVE OPEM COMPLETE | SET PRESSURE (COMFIRM WITH 3 TEST5): 4275 os
FILL VALVE CLOSEDVPORT PLUGGED COMFPLETE |RESERVOIR FILL PRESSURE: 8.050 ps
SET VALVE CLOSEDVFORT PLUGGED COMFPLETE TOOL READY FOR TEST DATE: 2020-01-30
DRAIN VALVE CLOSED/PORT PLUGGED COMFPLETE TIME: 14:15
HOTES:
TESTING RUMN
TEST DATE: Jan 30, 2020 | TEST START TIME: 14:20
IMITIAL LINEAR TRANSDUCER (IM): WA FINAL LINEAR TRAMNSDUCER (IM): N
INITIAL PCTE PRESSURE (P 5I): WA FINAL PCTE PRESSURE |F5I): Ni&
INITIAL ATMCO SPHERE PRES SURE (P 5I): WA FINAL ATMO SPHERE PRESSURE (P 5l): 4027
INITIAL ACTUATION PRESSURE [P5I): WA FINAL ACTUATION PRESSURE (P5I): Nia
ACCUMULATOR CHARGE [PSI): WA PCTE SEAL PRESSURE [P 51): 4102
NOTE 5: Good Test
POST-CORING TOOL AMALY SIS & REEUILD
OB SERVATIONS NOTES | FRESSURE SECTION
BALL VALVE CLOSED |RE5EH'~I‘DIR PRESSURE: 4 877 psi
LINER INTACT |WATEH ABOVE FISTON? L[]
PAWLS INTACT |WATEH IN REGULATOR? NO
PAWL SPRING INTACT |REEILIILD REGULATCOR? NO
NOTE5:
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c

3350 W Directors Row, Suite 500
Salt Lake City, Utah 34104

1-385-528-2535 nfoi@gectekcoring.com wwow. geotekcoring .com

TESTING RUMN REFORT
GEMESIS OF METHAMNE IN THE GULF OF MEXICO (GoM™3)

DATE: January 31, 2020 |CORE: 4k PAT PCTE4 12
TOOL ASSEMELY TEAM: Geoiek
SIMULATED CORE DEPTH: 2,812 m|BOTTOM HOLE PRE 55URE: 3,200 psi
PRESSURE SECTIONAT PLUG NUMBER: 3 [AUTOCLAVE ASSEMELY NUMBER: i
UPFER ASSEMELY NUMBER: 2|CATCHER KIT: Baskest'FHabbi [5' Extension JE' Extension
D5T SERIAL NUMEER5: AUTOCLAVE: CaBs7 ATMO SPHERE: Caas2
HOTES:
TEST SETUP
TEST COMFIGURATION: PCTE CONFIGURATION:
Test Console AESS001_01 - PCTB4.0 Assembly
GTT1000_00 - Full \ertical Test Assembly PCTA4 Pressure Section Large
45 gal accumulator, 1x 300 psi, 2x 1800 PCTB4 Shear Pin IT Plug
Slowe pull G00# Shear Pin
**Mud**
HOTES:
TOOL ASSEMBLY
BUILD CHECKLIST
SAMPLE VALVE CLOSED AND PORT PLUGGED| COMFLETE |(PAWL POST HEIGHT (0.083-0.105") COMPLETE
SHUTOFF VALVE CPEN COMPLETE (LINERAT PLUG LEMGTH (136.73") COMPLETE
SUPFLY VALVE OPEM COMPLETE | SET PRESSURE (CONFIRM WITH I TESTS): £ 278 ps
FILL WALYE CLOSEDMPORT PLUGGED COMFLETE |RESERVOIR FILL PRESSURE: 8.158 ps
SET WALVE CLOSENPORT PLUGGED COMPLETE TOOL READY FOR TEST DATE: 2-:.».[1—-:1-30
DRAIM VALVE CLOSED/PORT PLUGGED COMPLETE TIME: 16:00
HOTES:
TESTING RUM
TEST DATE: Jan 31, 2020 | TEST START TIME: 08:00
IMITIAL LINEAR TRAMSDUCER [IN): WA FIMAL LIMEAR TRANSDUCER (IM): Wi
IMITIAL PCTE PRESSURE [P 51): WA FINAL PCTE PRESSURE (P 5l): Wi
IMITIAL ATMO SPHERE PRESSURE [P 5l): WA FINAL ATMOSPHERE PRESSURE (P 5l): 3818
IMITIAL ACTUATION PRE 5SURE [P 5I): WA FIMNAL ACTUATION PRESSURE (P 5I): N
ACCUMULATOR CHARGE (P3I): WA PCTE SEAL PRESSURE [P 31): 4040
NOTE5: Good test
POST-CORING TOOL AMALY 515 & REBUILD
OBSERVATIONS HOTES | PRESSURE SECTION
BALL WALVE CLOSED |RE5-EH'H'DIH PRESSURE: n'a
LIMER INTACT |WATEH ABOVE PISTON? N
PAWLS INTACT |WATEH IN REGULATOR? NO
PAWL SPRING INTACT |REELIILI'.‘I REGULATOR? NO
NOTES: Residual not measured due to lzaking manifold
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