
Use of high-resolution 3D marine seismic for 
offshore CCS characterization and monitoring

Update on deployment at Tomakomai August 2017
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1500 ms ~ 1125 meters depth

Conventional 3D HR3D - PCable
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Nagaoka Site

Tomakomai Site

~4 MMBO imported/day



CO2 Project Basics
ÅMinistry of Economy, Trade and Industry (METI)

ÅJapan CCS Co., Ltd. (JCCS)

Å2012-2020

ÅDemonstrate and verify the total CCS system, from CO2 GAS COMPRESSION 
& CO2 CAPTURE to storage

Å100,000 tonnes/year
ÅCO2 is captured from offgas generated at a hydrogen production unit in the adjacent refinery plant

ÅTwo separate reservoirs (saline aquifers) approximately 1100 m and 2400 m 

Å2 INJ; 3 OBS

ÅMarine 3D seismic surveys were conducted in 2009 and 2010, and two 
survey wells were drilled in 2011.

Å2 reports to METI; òGeological evaluation report of TomakomaiAreaó, and 
òBasic Plan of CCS demonstration project at TomakomaiAreaó









1,100 to 1,200 m deep 

20 to 40% and 9 to 25md 

gentle monocline structure with 1 to 3 degrees NW dip



Geological Structure: North-South Section by D Seismic Survey 



¶At the injection interval depth of ~1,100 m, the Moebetsu Formation
can be characterizedas a poorly consolidated, low velocity sandstone
with high porosity. Theseconditions are generally favorable for seismic
responserelated to changesin pore fluids.

¶Gassmann (1951) theory is used to predict the change in seismic
velocities due to change in CO2 saturation using in-situ rock properties
and ambient temperature and pressure.

¶Both acoustic impedance (P impedance)and P-wave velocity decrease
with increasingCO2 saturation in pores(expected).

¶Both homogeneousand patchy saturation models are assumedfor the
mixing of the CO2 with the existing fluid in the pores, with
homogeneous(fine scale)mixing consideredmore likely and providing
a larger seismic response(using Reussaverage method) at the scale
of seismic wavelengths.

CO2-Seismic Sensitivity Study



Mineral Composition of Moebetsu

(average values from cores over the interval 968m-1079.35m)

Plagioclase: 36% , Bulk modulus = 75.6 GPa

Clay minerals: 34.5%, Bulk modulus = 25 GPa

Quartz: 23%, Bulk modulus = 37 GPa

K feldspar 6.5%, Bulk modulus = 37.5 GPa

Bulk modulus of the mixture  = 40.9 GPa

(HashinStrikman bounds)

Temperature=44.8 C

Pore Pressure=10.67 MPa

BRINE

2.49 Bulk modulus (Gpa)

1007 Density (kg/m 3)

CO2

0.0038 Bulk modulus (Gpa)

265 Density (kg/m3)

RESIDUAL GAS

0.02 Bulk modulus (Gpa)

137 Density (kg/m3)

CO2-Seismic Sensitivity Study



CO2-Seismic Sensitivity Study
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CO
2
 saturation % in pores
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¶In the absence of residual gas (methane) and with high-

quality seismic data (high signal-to-noise ratio), the

presence and distribution of CO2 should be identifiable in

the MoebetsuFormation using seismic methods.

Residual gas saturation is set to 0.5%. Residual gas saturation is set to 2%.Residual gas saturation is set to 5%.



HR3D Acquisition ðAugust 2017









Survey Area of  UTX UHR3D off Tomakomai (Final Plan) 
Rev. 2017.07.21
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