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CG, with Holcim on the Sydney
Metro West ETP project, is
reducing emissions by increasing
SCM use and trialling low-carbon
flowable fill for tunnel backfilling.

After identifying this opportunity, JCG
worked with Holcim to trial seven mix
designs with a range of SCM and
embodied carbon content. After desktop,
lab and field trials, a suitable low carbon
and cost-effective mix was identified. The
mix – NE103EA2F - utilises grade 2 fly
ash to reduce embodied carbon by 47.5%.
In addition, activated slag was used to
obtain the compressive strength required.
Trials found the mix to meet
requirements and have good workability.
After successful trials, the project
completed a 1560m3 pour to part fill the
~8000m3 temporary access tunnel.
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Supply Chain:

Embodied carbon reduction
total tCO2e removed*:

Sydney

JCG has worked closely with Holcim
throughout the Sydney Metro West -
Eastern Tunnelling Package (ETP)
project to develop and trial sustainable
products. ETP is required to replace
35% of cement with supplementary
cementitious materials (SCM).
Maximising SCM use across the project
was a particular focus of the
collaboration with Holcim.
On tunnelling projects, temporary
access tunnels are often excavated to
allow access to underground spaces.
These access tunnels can require
backfilling at the end of the project
unless they can be repurposed. JCG
identified an opportunity to use a low
carbon flowable fill mix to backfill one
of these access tunnels.



Disclaimer:
The Materials Embodied Carbon Leaders Alliance (MECLA) has dedicated the work to the public domain by waiving all of his or her rights to the
work worldwide under copyright law, including all related and neighboring rights, to the extent allowed by law. You can copy and distribute
even for commercial purposes, without asking permission. In no way are the patent or trademark rights of any person affected by this nor are
the rights that other persons may have in the work or in how the work is used, such as publicity or privacy rights. Unless expressly stated
otherwise, MECLA makes no warranties about the work, and disclaims liability for all uses of the work, to the fullest extent permitted by
applicable law. When using or citing the work, you should not imply endorsement by the author or the affirmer.
The views expressed in this publication may not reflect the combined opinion of MECLA or any of its affiliated organisations. Whilst care has
been taken to present the most accurate information, none of the authors, contributors, administrators, or anyone else connected with
MECLA, in any way whatsoever, can be held responsible for any errors, omissions, or use of the information contained in or linked from this
publication. All information is provided ‘as is’, with no guarantee of completeness, accuracy, timeliness or the results obtained from the use of
this information. Information is intended for general informational purposes and users should obtain specific independent advice from
professionals.
*The tCO2e estimate for the project is provided through the case study submission and not verified by MECLA. To interogate the carbon
reduction figures please contact the organisation making the claim. 

Lessons:
 

Impact:
The successful use of the low carbon
flowable fill mix to backfill the
temporary access tunnel reduced
scope 3 emissions and provided a
successful trial of a cost-effective
mix to be used by future projects.
The use of the standard mix would
have resulted in 238.7 tCO2e while
the low carbon flowable fill
significantly reduced emissions to
125.4 tCO2e (a 113.3 tCO2e
reduction). Furthermore, the use of
the low carbon flowable fill mix
reduced cost by ~$23,800 or 6.7%
when compared to the standard mix.

• Engagement: Engagement of engineers and
construction personnel is critical in developing
effective and successful initiatives on
construction projects.
• Planning: Early planning is important to the
success of initiatives. Last minute requests to trial
or apply a new initiative are often left unheard.
• Managing risk: Low risk applications are best
for trialling and using new sustainable
technology.
• On-site applications: Trial technology which has
clear and broad applications on your project.
Trialling technologies that have no clear use will
provide no clear benefits to your project.
• Cost: The best initiatives are competitive in or
reduce cost. Most projects will not pay exorbitant
amounts of money to fractionally reduce
emissions.
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