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Objectives and tasks of Tomakomai CCS Demonstration Project

Develop practical CCS technology by around 2020 

uDemonstrate full-chain CCS system from capture to storage

uConfirm existing technologies adopted in the system work properly and efficiently 

uDemonstrate CCS system is safe and reliable

u Remove concerns about earthquakes by the data collected;
n No influence by natural earthquakes on CO2 stored 
n No perceptible earth tremors induced by CO2 injection

uDisclose project information & data and enhance understanding of CCS by local 
residents

uClearly define areas to be improved or solved toward commercialization
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Flow Scheme of Project

First full-chain CCS 
system in Japan from 
capture to storage 
has been conducted 
successfully
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Schedule of Project

Ø Target of 300,000 
tonnes of CO2
injection achieved on 
November 22, 2019

Ø Monitoring operations  
are being continued
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Years are in Japanese Fiscal Years (April of calendar year to March of following year)
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CO2 Capture Process
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Loading Factor:98% (100%=25.3 t-CO2/h)
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Injection Wells 

Injection well for Moebetsu Formation 

u Deviated CO2 injection wells drilled from onshore into offshore reservoirs
Ø Cost reduction of drilling, operation and maintenance  
Ø No disturbance on marine environment and harbor operation

u Injection interval length exceeding 1,100m to enhance injection efficiency
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CO2 Injection Record of Moebetsu Formation
Ø Injection of 300,012 

tonnes of CO2 to 
Moebetsu Formation 
achieved on November 
22, 2019

Ø Initial Pressure of 
Bottom Hole Pressure 
was 9.3MPaG

Ø Maximum Pressure of 
Bottom Hole Pressure 
was 10MPaG at 
maximum injection rate

Ø Maximum pressure 
was much lower than 
upper limit of injection 
pressure (12.6MPaG)
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RMS amplitude of difference volume
time window : 970-1,050msec.

RMS amplitude of difference volume
time window : 970-1,050msec.

2nd monitor survey (61,239 - 69,070 tonnes; JFY2017 ) 3rd monitor survey (207,209 tonnes; JFY2018 )

CO2 saturation distribution 
at 207,209 tonnes-CO2
cumulative injection

CO2 saturation prediction by 2018reservoir model

Results of 2nd & 3rd monitor surveys
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Receiver line area 

※As only the overlapping
portion of the 2009 Baseline

Survey and Small-scale 3D 
Baseline Survey was utilized, 

the S/N ratio, particularly 
the peripheral area is low, 
and the accuracy of the 

difference calculation is low.
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Geological Section （E-W） plotted on Ito (1990)

Total 9 events
Depth: 5.9㎞ - 8.6㎞
Mw: -0.09～0.24

Ø Before Injection 2015/2/1-2016/4/5

Total 3 events(blue circle)
Depth: 7.4㎞ – 7.7㎞
Mw:  0.31～0.52
Date: Aug. 2, 2017

Ø During Injection 2016/4/6-2019/11/16 

u No micro-seismicity ( Mw > -0.5) in/around 
the depth range of the reservoirs before 
and during injection 

Results of micro-seismicity monitoring

Start of injection 2016/4/6

Period : 2015/2/1 –2019/11/16 
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Hokkaido 
Eastern Iburi
Earthquake

Largest 
Aftershock
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Hokkaido Eastern Iburi Earthquake: location of epicenter
u Magnitude 6.7 at 3:07am on 6th Sept. 2018
u The epicenter was about 30km in horizontal distance from the Tomakomai Project CO2 injection point, and the hypocenter 

was at a depth of about 37km; the direct distance between the injection point and the hypocenter was about 47km
u Acceleration of 158 gal was observed at the capture facility (no damage to plant facilities)

CO2 Injection Area

Epicenter

Plan view

Approx. 30km

Cross section view

Positional relationship between epicenter (hypocenter) and injection point

Approx. 30 kmCO2 Injection Area

Hypocenter

Source：LC81070302016141LGN00, courtesy of the U.S. Geological Survey; annotation added by JCCS

Epicenter
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Bottom hole pressure and temperature of 
the Moebetsu Formation injection well

uCO2 injection was suspended on 1st

Sept. 2018 due to supply stop of 
CO2-containing gas before the     
earthquake

uEarthquake occurred on 6th Sept. 
2018, during the decline of bottom 
hole pressure and temperature 

uNo shift of declining trend of bottom 
hole pressure and temperature 
before and after the earthquake, and 
no abnormalities have been found

Hokkaido Eastern Iburi Earthquake：Bottom hole pressure and temperature of Moebetsu Fm.
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Measures taken by JCCS after Earthquakes
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Monitoring
&

Disclosure
Plan

⑤Mini seminars for students

⑥Kidsʼ lab classes/site tours

Outreach Activities (JFY2018）

2) Safety/CO2 leakage
• Want more detailed information

on risk of CO2 leakage

3) Dissemination to Young Generation
• Should consider efforts to involve

young generation

①Panel Exhibitions

②Forum for Tomakomai Citizens

③Site Tours

④Information Disclosure System

1) Information Disclosure
• Thorough disclosure should be made

Public Outreach Activities
Voice of Tomakomai Citizens

Outreach Activities
Site Visitors: 2276 peoples 
(331 intʼl)

Mini seminars: 22 times

Panel Exhibitions: 7 times

Kidsʼ lab classes: 6 times

Booth in Environmental 
exhibitions: 8 times

CCS Forum: 368 peoples

Project being 
conducted 
with understanding 
and support of local 
community
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Regarding the achievement of 300,000 tonnes of cumulative CO2
injection in the Tomakomai large-scale CCS Demonstration Project
(November 25, 2019)

The Tomakomai Project is the first large-scale CCS 
demonstration project in Japan, and the data and knowledge 
acquired is certain to play an important role in advancing 
CCS in Japan.
Tomakomai City will continue supporting this project, with 

the aim of nurturing understanding for CCS in our region and 
consciousness of our environment, in order that Tomakomai 
may play a leading role towards the establishment of a low-carbon society 
where the global environment and a thriving local economy can co-exist.
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Mr. Hirofumi, Iwakura, 
Tomakomai Mayor 

A message from Mr. Hirofumi, Iwakura, Tomakomai Mayor

Source: Message from Tomakomai Mayor Hirofumi Iwakura: Regarding the achievement of 300k tonnes of cumulative CO2 injection in the Tomakomai large-scale CCS Demonstration 
Project (November 25, 2019), Tomakomai City website: http://www.city.tomakomai.hokkaido.jp/shisei/shicho/shichoshitsu/comment/comment191125.html
The English version is a translation of the original message in Japanese, translated by JCCS, Courtesy of Tomakomai City

http://www.city.tomakomai.hokkaido.jp/shisei/shicho/shichoshitsu/comment/comment191125.html
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Summary

u Operation of full chain CCS system from capture to storage has been conducted 
successfully and target of 300,000 tonnes of CO2 injection has been achieved

u CO2 capture process comprising a two-stage absorption system with a low-pressure flash 
tower has achieved significantly lower capture energy than conventional system

u Deviated injection wells from onshore site into offshore reservoirs saved drilling cost and 
avoided disturbance of local livelihood

u The “Moebetsu Formation” (shallow reservoir) has demonstrated superior injectivity, with 
only minor pressure buildup

u Concerns about earthquakes and induced seismicity have been addressed

Ø Natural earthquakes have not caused any damage to reservoirs 

Ø No seismicity (Mw > -0.5) has been detected in/around the depth range of the reservoirs before and 
during injection 

u Safety and reliability of CCS system has been demonstrated

u Project is being conducted with understanding and support of local community
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Thank you for your attention.
http://www.japanccs.com/

The author would like to express thanks to Ministry of Economy, 
Trade and Industry (METI), New Energy and Industrial 
Technology Development Organization (NEDO) for kind 
permission to disclose information.

This presentation is based on results obtained from a project 
commissioned by the New Energy and Industrial Technology 
Development Organization (NEDO).
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Layout of monitoring system

Observation well 
OB-1

Onshore Seismic
Station

u Extensive monitoring system to address 
concerns about earthquakes 

OBS

OBC
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Control Building 

Moebetsu Fm.
Sandstone Layer

Takinoue Fm. 
Volcanic Rocks Layer

OBS
Wired
OBS

Permanent-Type  OBC

OBSOBS

Conceptual Diagram of Monitoring System

Hi-net Data

Observed
Signals Observed

Signals 

Observed Signals 

Observation well OB-1 
for Takinoue Fm.
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Inj. Well
Moebetsu
Fm.
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: Pressure & Temperature 
Sensor

: 3-Component Seismic Sensor

: CO2 Flow Meter

Onshore
Seismometer
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Observed Signals 
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Observation Well OB-3
For Takinoue Fm.

Inj. Well
Takinoue Fm.

Observation Well OB-2 
For Moebetsu Fm.
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Hokkaido Eastern Iburi Earthquake : Triggering Mechanism
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