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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 

• Work will continue on measuring the petrophysical and geomechanical properties of pressure core using 
the UT K0 Permeameter as possible depending on how long labs are shut down. Quantitative degassing 

will continue as needed in support of the permeability measurements. 

• Work will continue on finalizing and posting Data Reports 

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

• 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 Ian 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-GOM2-2 Scientific Drilling Program 

• UT and Ohio State will continue to develop an operations plan for the up-dip drilling location (F001 and 
F002). This will be used for the purpose of permitting. 

• 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. 

• 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-GOM2-2 Scientific Drilling Program Vessel Access 

• UT will initiate a Vessel Procurement Team to determine strategy and develop plan for UT-GOM2-2 
vessel procurement.  
 

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

• 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. 

• UT will conduct testing of the Geotek remedies to correct K0 operational deficiencies identified in Q1, 
2020.  

 

1.3.6 Task 14.0 – Performance Assessment, Modifications, And Testing Of PCTB 

• UT will complete the PCTB Land Test Report. 

• 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. 

• 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-GOM2-2 Scientific Drilling Program Preparations 

• The UT-GOM2-2 Permitting Team will continue to hold regular web-conferences to work through 
permit-related issues.  

• 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: 

o Finalize G&G permit inputs 
o Prepare time-estimates for the two updip locations 
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o Finalize preliminary mud programs for H&G wells 
o Commence incremental mud program for F wells 
o Prepare preliminary cement (plug and abandonment) programs 
o Develop science plan permit inputs 
o Continue working on environmental permit inputs 

• 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/ 

UT-GOM2-1 Hydrate Pressure Coring Expedition Chapter 1. 

Expedition Summary 

1.1 Background and Objectives 
1.2 Pre-Drill Operational Plan 
1.3 Operational Overview 
1.4 Scientific Results 
1.5 Reporting 

138 pages, 26 figures, 10 tables, 3 appendices 

https://ig.utexas.edu/files/2018/02/1.0-UT-GOM2-1-

Expedition-Summary.pdf 

UT-GOM2-1 Hydrate Pressure Coring Expedition Chapter 2. 

Expedition Methods 

1.1 Introduction 
1.2 Rig Instrumentations 
1.3 Pressure Coring 
1.4 Physical Properties and Core Transfer 
1.5 Quantitative Degassing 
1.6 Lithostratigraphy 
1.7 Geochemistry and Microbiology 
1.8 Wireline Logging 

41 pages, 12 figures, 6 tables 

http://www-udc.ig.utexas.edu/gom2/Chapter%202%20-

%20Methods.pdf 
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UT-GOM2-1 Hydrate Pressure Coring Expedition Chapter 3. 

Hole GC 955 H002 

1.1 Background and Objectives 
1.2 Operations 
1.3 Pressure Coring 
1.4 Physical Properties and Core Transfer 
1.5 Quantitative Degassing 
1.6 Lithostratigraphy 
1.7 Geochemistry and Microbiology 
1.8 Wireline Logging 

85 pages, 55 figures, 24 tables 

http://www-udc.ig.utexas.edu/gom2/Chapter%203%20-

%20H002.pdf 

UT-GOM2-1 Hydrate Pressure Coring Expedition Chapter 4. 

Hole GC 955 H005 

1.1 Background and Objectives 
1.2 Operations 
1.3 Pressure Coring 
1.4 Physical Properties and Core Transfer 
1.5 Quantitative Degassing 
1.6 Lithostratigraphy 
1.7 Geochemistry and Microbiology 
1.8 Wireline Logging 

164 pages,128 figures, 30 tables 

http://www-udc.ig.utexas.edu/gom2/Chapter%204%20-

%20H005.pdf 

Data Directory http://www-udc.ig.utexas.edu/gom2/ 
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and Scientists, U.-G.-E., eds., UT-GOM2-1 Hydrate Pressure Coring Expedition Report: Austin, TX, 
University of Texas Institute for Geophysics.  

Hillman, J. I. T., Cook, A. E., Daigle, H., Nole, M., Malinverno, A., Meazell, K., and Flemings, P. B., 2017a, Gas 
hydrate reservoirs and gas migration mechanisms in the Terrebonne Basin, Gulf of Mexico: Marine and 
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bottom-simulating reflectors: Geophysical Research Letters. https://doi.org/10.1002/2016GL069443 
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Philosophy: The University of Texas at Austin. 
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Phillips, S. C., Flemings, P. B., Holland, M. E., Schulthiss, P. J., Waite, W. F., Jang, J., Petrou, E. G., and H., H., in 
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evolution of a gas hydrate reservoir in Green Canyon, Gulf of Mexico: American Association of 
Petroleum Geologist Bulletin. https://doi.org/10.1306/10151818125 
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2.3 Conference Presentations/Abstracts 
Cook. A., Waite, W. F., Spangenberg, E., and Heeschen, K.U., 2018, Petrophysics in the lab and the field: how can 

we understand gas hydrate pore morphology and saturation? Invited talk presented at the American 
Geophysical Union Fall Meeting, Washington D.C. 

Cook, A.E., and Waite, B., 2016, Archie’s saturation exponent for natural gas hydrate in coarse-grained reservoir. 
Presented at Gordon Research Conference, Galveston, TX. 
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and WR313 in the Gulf of Mexico for Estimation of Methane Hydrate Concentrations. EOS Trans. 
American Geophysical Union, Fall Meeting, New Orleans, LA. 

Fortin, W., 2016, Properties from Seismic Data. Presented at IODP planning workshop, Southern Methodist 
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Hydrate Systems, Galveston, TX. 
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Meazell, K., & Flemings, P.B., 2016, New insights into hydrate-bearing clastic sediments in the Terrebonne basin, 
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The genetic source and timing of hydrocarbon formation in gas hydrate reservoirs in Green Canyon, 
Block GC955. Abstract OS44A-03 presented at American Geophysical Union, Fall Meeting, New Orleans, 
LA. 
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Systems, Galveston, TX. 

Murphy, Z., et al., 2018, Three phase relative permeability of hydrate bearing sediments. Poster presented at 
American Geophysical Union, Fall Meeting, Washington, D.C. OS23D-1647 

Oryan, B., Malinverno, A., Goldberg, D., Fortin, W., 2017, Do Pleistocene glacial-interglacial cycles control 
methane hydrate formation? An example from Green Canyon, Gulf of Mexico. EOS Trans. American 
Geophysical Union, Fall Meeting, New Orleans, LA.  

Oti, E., Cook, A., Phillips, S., and Holland, M., 2019, Using X-ray Computed Tomography (XCT) to Estimate 
Hydrate Saturation in Sediment Cores from UT-GOM2-1 H005, Green Canyon 955 (Invited talk, U11C-
17). Presented to the AGU Fall Meeting, San Francisco, CA. 

Oti, E., Cook. A., Phillips, S., Holland, M., Flemings, P., 2018, Using X-ray computed tomography to estimate 
hydrate saturation in sediment cores from Green Canyon 955 Gulf of Mexico. Talk presented at the 
American Geophysical Union Fall Meeting, Washington D.C. 

Oti, E., Cook, A., 2018, Non-Destructive X-ray Computed Tomography (XCT) of Previous Gas Hydrate Bearing 
Fractures in Marine Sediment. Presented at Gordon Research Conference on Natural Gas Hydrate 
Systems, Galveston, TX. 

Oti, E., Cook, A., Buchwalter, E., and Crandall, D., 2017, Non-Destructive X-ray Computed Tomography (XCT) of 
Gas Hydrate Bearing Fractures in Marine Sediment. Abstract OS44A-05 presented at American 
Geophysical Union, Fall Meeting, New Orleans, LA. 

Phillips, S.C., 2019, Pressure coring in marine sediments: Insights into gas hydrate systems and future directions. 
Presented to the GSA Annual Meeting 2019, Phoenix, Arizona, 22-25 September. 
https://gsa.confex.com/gsa/2019AM/meetingapp.cgi/Paper/338173 

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. OS23D-1654 

Phillips, S.C., Flemings, P.B., Holland, M.E., Schultheiss, P.J., Waite, W.F., Petrou, E.G., Jang, J., Polito, P.J., 
O’Connell, J., Dong, T., Meazell, K., and Expedition UT-GOM2-1 Scientists, 2017, Quantitative degassing 
of gas hydrate-bearing pressure cores from Green Canyon 955. Gulf of Mexico. Talk and poster 
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presented at the 2018 Gordon Research Conference and Seminar on Natural Gas Hydrate Systems, 
Galveston, TX, February 24-March 2, 2018. 

Phillips, S.C., Borgfedlt, T., You, K., Meyer, D., and Flemings, P., 2016, Dissociation of laboratory-synthesized 
methane hydrate by depressurization. Poster presented at Gordon Research Conference and Gordon 
Research Seminar on Natural Gas Hydrates, Galveston, TX. 

Phillips, S.C., You, K., Borgfeldt, T., Meyer, D.W., Dong, T., Flemings, P.B., 2016, Dissociation of Laboratory-
Synthesized Methane Hydrate in Coarse-Grained Sediments by Slow Depressurization. Presented at 
American Geophysical Union, Fall Meeting, San Francisco, CA. 

Portnov A., et al., 2018, Underexplored gas hydrate reservoirs associated with salt diapirism and turbidite 
deposition in the Northern Gulf of Mexico. Poster presented at American Geophysical Union, Fall 
Meeting, Washington, D.C. OS51F-1326 

Portnov, A., Cook, A., Heidari, M., Sawyer, D., Santra, M., Nikolinakou, M., 2018, Salt-driven Evolution of Gas 
Hydrate Reservoirs in the Deep-sea Gulf of Mexico. Presented at Gordon Research Conference on 
Natural Gas Hydrate Systems, Galveston, TX. 

Santra, M., et al., 2018, Channel-levee hosted hydrate accumulation controlled by a faulted anticline: Green 
Canyon, Gulf of Mexico. Poster presented at American Geophysical Union, Fall Meeting, Washington, 
D.C. OS51F-1324 

Santra, M., Flemings, P., Scott, E., Meazell, K., 2018, Evolution of Gas Hydrate Bearing Deepwater Channel-Levee 
System in Green Canyon Area in Northern Gulf of Mexico. Presented at Gordon Research Conference 
and Gordon Research Seminar on Natural Gas Hydrates, Galveston, TX. 

Treiber, K, Sawyer, D., & Cook, A., 2016, Geophysical interpretation of gas hydrates in Green Canyon Block 955, 
northern Gulf of Mexico, USA. Poster presented at Gordon Research Conference, Galveston, TX. 

Wei, L. and Cook, A., 2019, Methane Migration Mechanisms and Hydrate Formation at GC955, Northern Gulf of 
Mexico. Abstract OS41B-1668 presented to the AGU Fall Meeting, San Francisco, CA. 

Worman, S. and, Flemings, P.B., 2016, Genesis of Methane Hydrate in Coarse-Grained Systems: Northern Gulf of 
Mexico Slope (GOM^2). Poster presented at The University of Texas at Austin, GeoFluids Consortia 
Meeting, Austin, TX. 

Yang, C., Cook, A., & Sawyer, D., 2016, Geophysical interpretation of the gas hydrate reservoir system at the 
Perdido Site, northern Gulf of Mexico. Presented at Gordon Research Conference, Galveston, TX, United 
States. 

You, K., Flemings, P. B., and Santra, M., 2018, Formation of lithology-dependent hydrate distribution by 
capillary-controlled gas flow sourced from faults. Poster presented at American Geophysical Union, Fall 
Meeting, Washington, D.C. OS31F-1864 

You, K., and Flemings, P. B., 2018, Methane Hydrate Formation in Thick Marine Sands by Free Gas Flow. 
Presented at Gordon Research Conference on Gas Hydrate, Galveston, TX. Feb 24- Mar 02, 2018. 

You, K., Flemings, P.B., 2016, Methane Hydrate Formation in Thick Sand Reservoirs: Long-range Gas Transport or 
Short-range Methane Diffusion? Presented at American Geophysical Union, Fall Meeting, San Francisco, 
CA.  

You, K.Y., DiCarlo, D. & Flemings, P.B., 2015, Quantifying methane hydrate formation in gas-rich environments 
using the method of characteristics. Abstract OS23B-2005 presented at 2015, Fall Meeting, AGU, San 
Francisco, CA, 14-18 Dec. 
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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 
 

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

• UT-GOM2-1 Expedition Website: 

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

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

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

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

• 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  

 
  

Y1Q1
Cumulative 

Total Y1Q2
Cumulative 

Total Y1Q3
Cumulative 

Total Y1Q4
Cumulative 

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 266,282$        26,336,093$   1,031,076$    27,367,169$ 27,367,169$ 27,367,169$ 
Non-Federal Share 61,210$           22,577,153$   306,656$       22,883,809$ 22,883,809$ 22,883,809$ 
Total Incurred Cost 327,492$        48,913,245$   1,337,732$    50,250,977$ -$                  50,250,977$ -$                    50,250,977$ 

Variance 
Federal Share (821,075)$       (821,075)$       69,718$         (751,357)$      ########### (2,920,631)$  (961,357)$     (3,881,988)$  
Non-Federal Share (246,388)$       (246,388)$       (942)$              (247,329)$      (307,598)$   (554,927)$      (307,598)$     (862,524)$      
Total Variance (1,067,463)$    (1,067,463)$    68,777$         (998,686)$      ########### (3,475,558)$  (1,268,955)$ (4,744,512)$  

Baseline Reporting Quarter

Budget Period 4
Y1Q1 Y1Q2 Y1Q3 Y1Q4

10/01/19-12/31/19 01/01/20-03/31/20 04/01/20-06/30/20 07/01/20-09/30/20
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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 

IODP 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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TX Texas 

UNH University of New Hampshire 

UT University of Texas at Austin 

UW University of Washington 

XCT X-ray Computed Tomography 

 
 

 



 

7 BIBLIOGRAPHY 
 
Barry, P. H., Lawson, M., Meurer, W. P., Cheng, A., and Ballentine, C. J., 2018, Noble Gases in Deepwater Oils of 

the U.S. Gulf of Mexico: Geochemistry, Geophysics, Geosystems, v. 19, no. 11, p. 4218-4235. 
https://doi.org/10.1029/2018gc007654 

Bernard, B. B., Brooks, J. M., and Sackett, W. M., 1976, Natural gas seepage in the Gulf of Mexico: Earth and 
Planetary Science Letters, v. 31, no. 1, p. 48-54. https://doi.org/10.1016/0012-821X(76)90095-9 

Darrah, T. H., Jackson, R. B., Vengosh, A., Warner, N. R., Whyte, C. J., Walsh, T. B., Kondash, A. J., and Poreda, R. 
J., 2015, The evolution of Devonian hydrocarbon gases in shallow aquifers of the northern Appalachian 
Basin: Insights from integrating noble gas and hydrocarbon geochemistry: Geochimica et Cosmochimica 
Acta, v. 170, p. 321-355. https://doi.org/10.1016/j.gca.2015.09.006 

Etiope, G., 2017, Natural Gas, in White, W. M., ed., Encyclopedia of Geochemistry: A Comprehensive Reference 
Source on the Chemistry of the Earth: Cham, Springer International Publishing, p. 1-5. 

Harkness, J. S., Darrah, T. H., Warner, N. R., Whyte, C. J., Moore, M. T., Millot, R., Kloppmann, W., Jackson, R. B., 
and Vengosh, A., 2017, The geochemistry of naturally occurring methane and saline groundwater in an 
area of unconventional shale gas development: Geochimica et Cosmochimica Acta, v. 208, p. 302-334. 
https://doi.org/10.1016/j.gca.2017.03.039 

Jackson, R. B., Vengosh, A., Darrah, T. H., Warner, N. R., Down, A., Poreda, R. J., Osborn, S. G., Zhao, K., and Karr, 
J. D., 2013, Increased stray gas abundance in a subset of drinking water wells near Marcellus shale gas 
extraction: Proceedings of the National Academy of Sciences, p. 201221635. 
https://doi.org/10.1073/pnas.1221635110 

Jenden, P. D., Drazan, D. J., and Kaplan, I. R., 1993, Mixing of Thermogenic Natural Gases in Northern 
Appalachian Basin: American Association of Petroleum Geologists Bulletin, v. 77, p. 980-998.  

Johnson, J. E., MacLeod, D. R., and Divins, D. L., in press, Data Report: UT-GOM2-1 Sediment Grain Size 
Measurements at Site GC 955, Holes H002 and H005, in Flemings, P. B., Phillips, S. C., Collett, T., Cook, 
A., Boswell, R., and Scientists, U.-G.-E., eds., UT-GOM2-1 Hydrate Pressure Coring Expedition Report: 
Austin, TX, University of Texas Institute for Geophysics, p. 86.  

McBride, B. C., Weimer, P., and Rowan, M. G., 1998, The effect of allochthonous salt on the petroleum systems 
of northern Green Canyon and Ewing Bank (offshore Louisiana), northern Gulf of Mexico: AAPG Bulletin, 
v. 82, no. 5B, p. 1083-1112.  

Milkov, A., 2011, Wordwide distribution and significance of secondary microbial methane formed during 
petroleum biodegradation in conventional reservoirs: Organic Geochemistry - ORG GEOCHEM, v. 42, p. 
184-207. https://doi.org/10.1016/j.orggeochem.2010.12.003 

Milkov, A. V., and Etiope, G., 2018, Revised genetic diagrams for natural gases based on a global dataset of 
>20,000 samples: Organic Geochemistry, v. 125, p. 109-120. 
https://doi.org/10.1016/j.orggeochem.2018.09.002 

Moore, M. T., Vinson, D. S., Whyte, C. J., Eymold, W. K., Walsh, T. B., and Darrah, T. H., 2018, Differentiating 
between biogenic and thermogenic sources of natural gas in coalbed methane reservoirs from the 
Illinois Basin using noble gas and hydrocarbon geochemistry: Geological Society, London, Special 
Publications, v. 468, no. 1, p. 151-188. https://doi.org/10.1144/sp468.8 

Rebata-Landa, V., and Santamarina, J. C., 2006, Mechanical limits to microbial activity in deep sediments: 
Geochemistry, Geophysics, Geosystems, v. 7, no. 11. https://doi.org/10.1029/2006gc001355 

Sassen, R., Milkov, A. V., Ozgul, E., Roberts, H. H., Hunt, J. L., Beeunas, M. A., Chanton, J. P., DeFreitas, D. A., and 
Sweet, S. T., 2003, Gas venting and subsurface charge in the Green Canyon area, Gulf of Mexico 
continental slope: evidence of a deep bacterial methane source?: Organic Geochemistry, v. 34, no. 10, p. 
1455-1464. https://doi.org/10.1016/S0146-6380(03)00135-9 



The University of Texas at Austin 45 DE-FE0023919_Y6Q2_RPPR 

Schoell, M., 1980, The hydrogen and carbon isotopic composition of methane from natural gases of various 
origins: Geochimica et Cosmochimica Acta, v. 44, no. 5, p. 649-661. https://doi.org/10.1016/0016-
7037(80)90155-6 

-, 1983, Genetic Characterization of Natural Gases1: AAPG Bulletin, v. 67, no. 12, p. 2225-2238. 
https://doi.org/10.1306/ad46094a-16f7-11d7-8645000102c1865d 

Vinson, D. S., Blair, N. E., Martini, A. M., Larter, S., Orem, W. H., and McIntosh, J. C., 2017, Microbial methane 
from in situ biodegradation of coal and shale: A review and reevaluation of hydrogen and carbon isotope 
signatures: Chemical Geology, v. 453, p. 128-145. https://doi.org/10.1016/j.chemgeo.2017.01.027 

Whiticar, M. J., Faber, E., and Schoell, M., 1986, Biogenic methane formation in marine and freshwater 
environments: CO2 reduction vs. acetate fermentation—Isotope evidence: Geochimica et Cosmochimica 
Acta, v. 50, no. 5, p. 693-709. http://dx.doi.org/10.1016/0016-7037(86)90346-7 

 
  



The University of Texas at Austin 46 DE-FE0023919_Y6Q2_RPPR 

 

 

National Energy Technology Laboratory 
 
626 Cochrans Mill Road 
P.O. Box 10940 
Pittsburgh, PA 15236-0940 
 
3610 Collins Ferry Road 
P.O. Box 880 
Morgantown, WV 26507-0880 
 
13131 Dairy Ashford Road, Suite 225 
Sugar Land, TX 77478 
 
1450 Queen Avenue SW 
Albany, OR 97321-2198 
 
Arctic Energy Office 
420 L Street, Suite 305 
Anchorage, AK 99501 
 
 
Visit the NETL website at: 
www.netl.doe.gov 
 
Customer Service Line: 
1-800-553-7681 
 

 



The University of Texas at Austin Appendix A DE-FE0023919_Y6Q2_RPPR 

DOE Award No.: DE-FE0023919 

Quarterly Research Performance Progress Report  

(Period Ending 03/31/20) 

Deepwater Methane Hydrate Characterization & Scientific Assessment 

Project Period 4: 10/01/19 - 09/30/20 
 

 

 

 

 

APPENDIX A 

Pressure Coring Tool with Ball Valve (PCTB) UT2020 
PCTB4 Lab Testing 2 

 

Geotek Coring Inc. 

2020-02-18 
 



 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

GEOTEK CORING INC. 

DOCUMENT NO. UT2020 (R1) 

 

PREPARED FOR: PREPARED BY: 

University of Texas 

US Department of Energy 

GEOTEK CORING INC 
3350 W Directors Row 
Salt Lake City 
UT 84104 

T: +1 385 528 2536 
E: info@geotekcoring.com 
W: www.geotekcoring.com 

  

ISSUE REPORT 
STATUS 

PREPARED APPROVED DATE 

1 Final AB/MM MM/JR 2020-02-18 

 

PRESSURE CORING TOOL 

WITH BALL VALVE (PCTB) 

UT2020 

PCTB4 LAB TESTING 2 



UT2020 Report 
PCTB Testing 

Document No. UT2020 (R1) i Geotek Coring Inc. – www.geotekcoring.com 

TABLE OF CONTENTS 

1 2020 PCTB 4 TESTING .................................................................................... 1 

1.1 PREVIOUS TESTING SUMMARY .................................................................... 1 

 2019 PRE-GOM3 Testing summary .................................................................. 1 

1.2 PCTB4 MODIFICATIONS ................................................................................. 1 

 Low Friction Coatings ........................................................................................ 1 

 Single Trigger Mechanism ................................................................................. 1 

 IT plug mandrel shear pin .................................................................................. 1 

 Flow diverter seals ............................................................................................ 1 

 Pressure Section Increase ................................................................................ 2 

2 2020 TEST GOALS AND PURPOSE ................................................................ 2 

3 TEST RESULTS ............................................................................................... 3 

3.1 TESTING RUN DATA ....................................................................................... 3 

 4KPAT PCTB4 1 ............................................................................................... 3 

 4KPAT PCTB4 2 ............................................................................................... 4 

 4KPAT PCTB4 3 ............................................................................................... 4 

 4KPAT PCTB4 4 ............................................................................................... 4 

 4KPAT PCTB4 5 ............................................................................................... 4 

 4KPAT PCTB4 6 ............................................................................................... 4 

 4KPAT PCTB4 7 ............................................................................................... 5 

 4KPAT PCTB4 8 ............................................................................................... 5 

 4KPAT PCTB4 9 ............................................................................................... 5 

 4KPAT PCTB4 10 ............................................................................................. 5 

 4KPAT PCTB4 11 ............................................................................................. 5 

 4KPAT PCTB4 12 ............................................................................................. 6 

4 CONCLUSION AND RECOMMENDATIONS .................................................... 6 

APPENDICES ............................................................................................. 1 

1 APPENDIX 1: PAT RUN SHEETS AND PRESSURE PLOTS ........................... 1 

1.1 4KPAT PCTB4 1 ............................................................................................... 2 



UT2020 Report 
PCTB Testing 

Document No. UT2020 (R1) ii Geotek Coring Inc. – www.geotekcoring.com 

1.2 4KPAT PCTB4 2 ............................................................................................... 4 

1.3 4KPAT PCTB4 3 ............................................................................................... 6 

1.4 4KPAT PCTB4 4 ............................................................................................... 8 

1.5 4KPAT PCTB4 5 ............................................................................................. 10 

1.6 4KPAT PCTB4 6 ............................................................................................. 12 

1.7 4KPAT PCTB4 7 ............................................................................................. 14 

1.8 4KPAT PCTB4 8 ............................................................................................. 16 

1.9 4KPAT PCTB4 9 ............................................................................................. 18 

1.10 4KPAT PCTB4 10 ........................................................................................... 20 

1.11 4KPAT PCTB4 11 ........................................................................................... 22 

1.12 4KPAT PCTB4 12 ........................................................................................... 24 



UT2020 Report 
PCTB Testing 

Document No. UT2020 (R1) Page 1 of 6 Geotek Coring Inc. – www.geotekcoring.com 

1 2020 PCTB 4 TESTING 

1.1 PREVIOUS TESTING SUMMARY 

 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 

 LOW FRICTION COATINGS 

The moving latch parts were coated with a low friction coating to improve unlatching 

performance. 

 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. 

 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. 

 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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 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) 

 

TEST # SET FILL TEST OCEAN 
(PSI) 

PCTB SEAL 
PRESSURE (PSI) 

4kPAT PCTB4 1 4523 7805 3953 4795 

4kPAT PCTB4 2 4282 8075 3865 4211 

4kPAT PCTB4 3 4197 8031 3782 4350 

4kPAT PCTB4 4 4224 8705 3805 4088 

4kPAT PCTB4 5 4220 8033 3703 3980 

4kPAT PCTB4 6 4290 8063 3785 0 

4kPAT PCTB4 7 4196 8256 3863 0 

4kPAT PCTB4 8 4290 8063 3784 4249 

4kPAT PCTB4 9 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. 

 4KPAT 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. 

 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 

 4KPAT PCTB4 3 

Repeat of the previous test. 

Result: Successful Test 

Diagnosis: None 

Corrective Action: None 

 4KPAT 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 

 4KPAT PCTB4 5 

Repeat of 4kPAT PCTB 3 

Result: Successful Test 

Diagnosis: None 

Corrective Action: None 

 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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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 

 4KPAT 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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1.6 4KPAT PCTB4 6 
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1.7 4KPAT PCTB4 7 
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1.8 4KPAT PCTB4 8 



UT2020 Report 
PCTB Testing 

Document No. UT2020 (R1) Page 17 of 25 Geotek Coring Inc. – www.geotekcoring.com 

 



UT2020 Report 
PCTB Testing 

Document No. UT2020 (R1) Page 18 of 25 Geotek Coring Inc. – www.geotekcoring.com 

1.9 4KPAT PCTB4 9 



UT2020 Report 
PCTB Testing 

Document No. UT2020 (R1) Page 19 of 25 Geotek Coring Inc. – www.geotekcoring.com 

 



UT2020 Report 
PCTB Testing 

Document No. UT2020 (R1) Page 20 of 25 Geotek Coring Inc. – www.geotekcoring.com 

1.10 4KPAT PCTB4 10 
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