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Who is CO2CRC?

• CO2CRC is Australia’s leading CCUS research organisation, 

invested A$150 million in research during past decade.

• A Not-For-Profit Organisation, we are supported by 

Government and Industry to develop technologies for 

future GHG Management.

• We aim to align high-quality R&D from various national 

and international institutions with industry partners to 

find innovative, efficient and economic ways to manage 

their CO2 emissions.

• Our Otway International Test Centre is one of the largest 

CO2 injection demonstration sites in the world and is truly 

unique in both scope and capability

3

Optimising 
Storage

Reducing 
Capture 

Costs

Testing 
Innovative 

Technologies



Otway Stage 1: 2004 – 2009

✓ Demonstrated safe transport, injection and storage of CO2

into a depleted gas reservoir

Otway Stage 2: 2009 – 2019

✓ Advanced saline formation characterisation 

✓ Demonstrate safe injection of CO2 into a saline formation

✓ Demonstrate stable and permanent storage of CO2 in 
subsurface saline formations

Otway Stage 3: 2017 - 2022 

✓ Low impact on-demand M&V

Otway Shallow CO2 Migration: 2018 - 2023

• Improve capability to predict the role of faults in controlling 
CO2 fluid flow in the near surface

Otway Stage 4: 2019 - 2025

Otway Underground Hydrogen Storage Demonstration: 2022 - 2027

4

Otway Project Context and History



Project Overview
CO2CRC’s Stage 3 Project aims to field test innovative technologies to 
enable CCS Storage Projects by offering monitoring technologies that 
provide:
1) Fit for purpose data
2) On-demand monitoring
3) Cost effective monitoring programs
4) Minimised impact to the environment and communities

Project Scope 
To simulate a commercial CO2 Storage Project by injecting 15,000 t of CO2 into a

saline aquifer (at 1,650m) for the purpose of demonstrating the effectiveness of

the Otway Stage 3 monitoring techniques (DH seismic and PTI)

Otway Stage 3 Project Summary



Otway Test Centre
During the drilling of CRC-3 - Stage 3 Injector Well



Stage 3 Overall Project Timeline
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Stage 3 Execution – Wells Infrastructure

• Wells drilled directionally from 2 x 
wellpads

• Positioned specifically to monitor the 
injection

• One Vertical Injection Well – CRC-3

─ Tubing and packer completion

─ 1,650m depth

─ 15,000t injection CO2 supercritical 
condition

• 4 directional monitoring wells – CRC 
4,5,6,7

─ 2 close monitors; 2 “far field” monitors

─ CO2 compliant metals and cement

─ Water injection capable
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Project Technical Objective: to be able to observe the growing gas plume in the reservoir using the innovative 
technologies of Downhole Seismic and Pressure Tomography

Wellpad C

Wellpad B
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Well Instrumentation

Injection Well

• 2 x Engineered TEF* cemented outside of 

casing and looped at TD

• 1 x Engineered TEF clamped to tubing and 

looped at TD

• P&T gauges at reservoir depth (positioned 

above and below injection zone)

• Wellhead P&T

• Injection line P&T
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*TEF: Tubing Encapsulated Fibre

Monitoring Wells

• 2 x Engineered TEF* cemented outside of 

casing and looped at TD

• P&T gauge at reservoir depth suspended 

from wellhead (TEC clamped to 

suspension cable)

• Wellhead Pressure



Stage 3 Operational Summary

1. Injection Operation – provide a plume for testing of innovative monitoring techniques

─ Commenced on 2nd December 2020 and utilised Buttress for injection to well CRC-3

─ Injection of ~15,000 tonnes to a saline aquifer at ~140 tonnes per day

─ 3 intervals: 4,400 tonnes; 8,100 tonnes; 2,550 tonnes = total injection of 15,050 tonnes

─ Paused injection used to perform monitoring activities

2. Seismic Surveys – Benchmarking of the plume using accepted technology

─ Baseline (pre-injection survey) M6 in March and April 2020

─ Monitor surveys at 4,4000 tonnes (Jan21, M7) and 12,500 tonnes (Mar21, M8)

3. Pressure Monitoring Activities - Testing Stage 3 Technologies and Techniques

4. Seismic Monitoring Activities - Testing Stage 3 Technologies and Techniques
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Injection and Monitoring Timeline
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Injection Operations



Buttress Gas Injection Operations

The Buttress Plant was made operational to deliver another 

15,000 tonne injection to the Paaratte Formation.

• The plant cleans and compresses the Buttress gas allowing 

flow rate control and measurement for injection via a 4km 

pipeline.

• By and large the plant operated well with some start up 

operational issues being experienced and ultimately 

resolved within 3 weeks of operations commencing.

• Most significant issues after this date was power supply

• The Gas Plant again proved its capability to support a 

sustained injection operation at the OITC
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Seismic Surveys
Performed to establish a benchmark plume for the Stage 3 Injection

• Required an initial survey to baseline the site using the new infrastructure – M6 March – April 2020

• At this point the impact of COVID was first felt in the Otway and our Curtin Uni Crew were demobilised

• With their support we were able to complete the survey using locals to operate the equipment

• Monitor surveys M7 (Jan21) and M8 (Mar21) were performed with local crew in the field and remote 

control from Curtin in WA
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M7 Survey
~3,100 points

M8 Survey
~4,200 points



Seismic Survey Outcomes: 3D VSP fold
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Pressure Monitoring

Pressure monitoring of the subsurface at each well was critical to the delivery 

of Pressure Tomography

• Each well was outfitted with downhole pressure gauges suspended from 

the Wellhead

• These were commissioned in March 2020 and had successfully acquired 

data from this date

Pressure Tomography required the injection of water at each well to induce a 

pressure pulse
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Downhole Seismic
• Equipment was installed and commissioned in 

March 2020 with operations commencing in June

• With the system connected and commissioned, it 

largely operated without operator intervention

• LBNL were able to monitor the performance and 

condition of the equipment from US.

• Curtin University monitored the system from WA.

• In both cases, condition reports were 

automatically provided each day via email to 

CO2CRC
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Downhole Seismic – SOV/DAS

• To use permanent sources and in well fibre 
optics to provide multiple transects 
throughout the injection area and monitor 
plume evolution

• The system was configured to provide a new 
image of the site every 2 days

• The system commenced data acquisition in 
Jun 2020

• It first detected the gas plume on the 2nd day 
of injection with ~300 tonnes injected

• The system continued tracking plume growth 
every 2 days and continues to monitor post 
injection
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