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Program Overview
Funding: $3,123,320       DOE: $2,498,654       Cost Share: $624,666

Project Performance Dates
October 1, 2016 – September 30, 2024 (originally Sept. 30, 2019)

Goal: Validate technologies to enhance MVA
Objectives: 
1) Acquire UHR3D seismic dataset and validate MVA technology at 

operational CCS field demonstration project - FOAK
2)   Validate novel positioning techniques
3) Environmental Monitoring
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Project Participants

Thank you to our Japanese colleagues!
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Project Overview
• Ministry of Economy, Trade and Industry (METI)
• Japan CCS Co., Ltd. (JCCS)
• 2012-2020
• Demonstrate and verify integrated CCS system

– CO2 gas separation, compression, transport, geologic storage

• 100,000 tonnes/year rate, 3 year injection
– CO2 is captured from offgas generated at a hydrogen production 

unit in refinery
– ~70,000 tons by HR3D survey date in August 2017

• Moebetsu Formation saline aquifer @ 1100 m
• 2 INJ; 3 OBS; Conventional 3D seismic, Seismology, 

Marine Geochemistry
• 2 reports to METI; “Geological evaluation report of 

Tomakomai Area”, and “Basic Plan of CCS 
demonstration project at Tomakomai Area”; Other 
resources in GHGT Proceedings.

Nagaoka Site

Tomakomai
Site
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Technical Approach/Project Scope

Task 2.0: Ultra-High Resolution 3D Marine Seismic Imaging
 Subtask 2.1.1: CO2 Sensitivity Study 
 Subtask 2.1.2: Vessel Subcontracting Preparation 
 Subtask 2.2: P-Cable acquisition survey   
 Subtask 2.3: P-Cable data processing 
 Subtask 2.3.1: 4D Repeatability Study 
 Subtask 2.4: P-Cable data interpretation 
Task 3.0: Shallow Sediment Core Sampling and Geochemistry  
 Subtask 3.1: Shallow sediment core sampling 
 Subtask 3.2: Core geochemistry 
 Subtask 3.3: Interpretation and integration 
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Tomakomai Port, Hokkaido Japan
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CO2 Injection Gas Separation

HR3D acquisition August 2017



CDP Binning 
Samples/fold

~5 day acquisition
Daylight hours
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Baseline conventional 3D 2009
2D slice

HR3D vs Conventional 3D
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SSRN's Top Ten download list for the 
Earth Science Research Network: 
Seismology topic. 

https://www.ssrn.com/index.cfm/en/earthscirn/
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2013 HR3D offshore Galveston

Osmond, 2016
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2013 HR3D offshore Galveston

Osmond, 2016
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2013 HR3D offshore Galveston

Osmond, 2016

Mulcahy, 2015
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2024 HR4D offshore Galveston - $400k
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2024 HR4D offshore Galveston

San Luis Pass

2012

2013

2024
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2024
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Conclusions

• Successful 4D acquisition on shallow gas anomalies
– Site is an analog for CCS pre-injection characterization and 4D 

monitoring
– Experience with EA, NEPA – FONSI for these types of surveys 

(Federal $)

• Additional processing and 4D analysis will be included in Final 
Report.
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Synergy Opportunities

• International Offshore CCS Workshop Series
– Bergen February 2020 – Meckel Presentation
– Port Arthur September 2024 – Meckel Presentation 

• Other projects:
– Synergy with GoMCARB, CarbonSAFE Phase 2 – Corpus Christi, 

and North Sea projects. 
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Accomplishments
• Pre-survey Sensitivity Study
• Marine geochemistry methods and data analysis complete
• Successful HR3D seismic dataset acquired @ Tomakomai
• Developed advanced processing techniques
• No NRMS anomalies detected in overburden

– Demonstration of containment

• Repeatability study complete
• Second survey collected @ San Luis Pass, TX
• 4D application using positioning techniques developed in 

the project for monitoring were successful
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Lessons Learned
• International deployment demonstrated

– Overseas shipping transport, contracts, costs, production rates
– Vessel modifications
– International communications

• Real-time modifications of survey acquisition
– Data coverage, density

• Processing techniques – hybrid commercial + other
• Local fisheries consultation and negotiation very important.
• Positioning technology developed capable of obtaining 4D 

time-lapse results for monitoring.
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SUMMARY
Successful demonstration of HR3D as CCS characterization and 
monitoring tool in overburden, including time-lapse 4D.

HR3D seismic can be a very useful tool for offshore CCS projects.

Currently negotiating a survey on a commercial land lease in Texas 
State Waters (GoMCARB survey) planned for early 2025.

THANK YOU – QUESTIONS?
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