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Life Cycle Assessment Framework
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Assumptions and limitations
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Definition
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Ref: 1ISO 14040:2006
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Life cycles commonly considered

Infrastructure assessment life cycle information Supplementary

information beyond
the infrastructure

Before use stage Use stage End of life stage life cycle

A0-5 B1-9 C1-4 D
Pre-construction stage (AQ)
Product stage (A1-3) Use stage End of life stage
Construction process stage (A4-5)

Benefits and loads beyond
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— Benefits and loads of

additional infrastructure
functions

B-7 Operational water use

B-8 Other operaional processes
SCOpe B-9 Users utilisation of infrastructure
® Capital GHG emissions

® Operational GHG emissions

Construction / installation processes
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Waste processing for recovery

Raw material supply
Transport to works site

Transport
Manufacture
Deconstruction
Transport
Disposal

® User GHG emissions

Ref: PAS2080
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Goal and Scope

« Goal: Reduce embodied and construction environmental impacts
« LCA for 3 tunnel options (tunnels, caverns & access shafts)

« System boundaries: Embodied and construction.
Excluding operation, use and end of life.

1. CLIC Drive Beam tunnel, 2. CLIC Klystron tunnel, 3. ILC Japan tunnel,
5.6m internal diameter 10m internal diameter arched 9.5m span

66kV Cables
6.6kV Cables
LCW Supply

CRYOMODULE

Shielding Wall
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Data for A1-A5 LCA

» Cross section/BIM model for:

— CLIC and ILC tunnel geometry and configuration (3 scoped)
 Available materials information / early stage assumptions
 Transport distances of construction materials
 Construction methods

« Materials/energy suppliers during construction/MEP products (if
available)

 Auvailable environmental reports for recent CERN construction
projects
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Environmental Impact Categories

* Global warming potential (GWP)
« Acidification potential (AP)

 Eutrophication potential (EP) CML methodology to
* Ozone depletion potential (ODP) European standards &

_ _ _ — TRACI methodology to
 Photochemical ozone creation potential (POCP)/  American standards

Smog formation (different units used)

* Particulate Matter emissions (PM, ;) Used in TRACI
» Ecotoxicity (kgl,4) methodology only
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L CA Outcomes

* Insights, recommendations —_—
and graphical carbon ks -

Material Breakdown

hotspots for 3 tunnel options =~ == ::

Single Bore Product & Site Carbon (A1-A5)

« Al1-A5 comparison between maeons
3 tunnel options | “?
(whole life carbon v .
comparison possible with e
operational and user data) (~_ o

Ref: a carbon tool (act)
(Open source A1-A5 tool designed by Arup)



https://act.speckle.arup.com/
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Including carbon in decision-making




Delivery Programme
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Collect and
review data
Results for Results for
Kick off Progress A1-A3 A4-AS Interim LCA Recommendations Final LCA
meeting meeting 1 calculation calculation report and way forward Report
Xmas brea}fg
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Nov 22 Dec 22 Jan 23 Feb 23 Mar 23 Apr 23 May 23
17/11 scope Review Rodriguz Start A1-A5  Progress Progress Progress Progress Present
meeting and Pérez calculation & meeting 2 meeting 3 meeting 4 meeting 5 findings at
methodology design intent SLAC, San
clarification Francisco
Stage 1 Stage 2 Stage 3 Across Stages
«  Desk study, data review « Parametric modelling study » Future considerations Online meetings &
*  Requirements review « LCA:Al-A3assessment and reporting * CERN/KEK wider net-zero workshops

«  Design intent clarification « LCA: A4 — A5 assessment and reporting targeting & engagement

» SLAC workshop






