#

&

' Bonneagar lompair Eireann
~ Transport Infrastructure Ireland

1omy Plan

Janet Lynch
Arup



Standards Roadshow




Introduction

Circular Economy Policy and Strategy
Circular Economy Action Plan

Circular Economy Template Plans for Projects
Pilot Projects

Next Steps

Bonneagar lompair Eireann



Transport Infrastructure Ireland




To Ireland and the European Union

A 4 =
Commission

Circular Economy
Action Plan

For a cleaner and
more competitive
Europe

C

The European
Green Deal

Programme
for Government

Our Shared Future

A Waste Action Plan for
a Circular Economy

Rialtas na hEireann
Government of Ireland

Whole of Government

2022 - 2023

Living More, Using Less

ARUP

Tionscadl fireann

2040

National Investment
Framework for Transport
in Ireland

Circular Economy Strategy

National Investment Framework for Transport in Ireland Intervention Hierarchy

Intervention
Hierarchy




Reflects International Experience

Increasing Circularity

RO. Implement Regenerative design
principles to add value. Make the asset
redundant by making it’s function
unnecessary. For example compact growth
reduces demand for transport and makes
active travel and public transport easier to
provide eliminating the need for private
cars when compared with dispersed
growth,

R1. Make the asset use more intensive.
(eg by delivering the demand for transport
in shared vehicles and in particular buses).

R2. Increase efficiency in asset
manufacture or use through design for
deconstruction or conswming fewer natural
resources and maternals.

RO Regenerative
Design and Refusing
the Asset
R1 Rethink

R2 Reduce
and Design for
Deconstruction

\ 4

R9 Recover

R3 Reuse

R4 Repair
R5 Refurbish
R6 Remanufacture
R7 Repurpose

R8 Recycling

R3. Reuse by another asset or organisation
of discarded asset which is still in good
condition and fulfils its original function

R4. Repair and re-manufacture of
defective asset which 1s sull in good
condition and fulfils its onginal function

RS. Restore an old asset and bring it up to
date

R6. Use parts of discarded asset in a new
asset with the same function

R7. Use discarded asset or its parts in a
new asset with a different function

RS. Process materials to obtamn the same
(high grade) or lower (low grade) quality

R9. Incineration of material with energy recovery

ARUP



Circular Economy in TII

“an economy that is
restorative and regenerative
by design, and which aims
to keep assets, components
and materials at their
highest utility and value at
all times”

“sweating of assets and re-
engineering of business
systems”

ARUP

Decomissioning

Phase 0 Scope and

Pre- Appraisal

Phase 1

Upgrade (Ramps, Bus Concept and
Priority, Public Feasibility

. Transport

Key Circular Interchange)

Economy
Project Phases

_ Phase 2
Operation & Option Selection
Maintenance

Reuse of assets
materials and Phase 3

Phase 7 components Design and
Environmental

Close out and Review Evaluation

"Circular Economy must be

considered at all project
. Phase 6
phases, and a life cycle Construction and Phase 4
Implementation Statutory Process

approach taken"”

Phase 5

Enabling and
Procurement




Creation and Implementation

[ )
External and Internal
Policy Review
\_ Y,

~

Systems Mapping
Workshops: Perspectives
and Roles

r

G

Pilot Projects Learning

~\

J

( )
Circular Economy Plan -
Action Plans
. J
( )
Circular Economy
Guidelines
. J

Systems Re-Engineering (Strategic)

" Internal Tl )
Circular Economy
Steering
Committee

-

\_ Cross Divisional Y, \_

~

External Tl
Circular Economy
Working Group

,

v

Implementation on Projects and Programmes

(Practical Implementation)

Circular Economy Lifecycle Guides and Pilot

Projects
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TII will adopt a circular economy
approach throughout all

activities, programmes and
projects it undertakes and
sponsors

Circular
Economy Plan

TIH Circular
Economy

“\l Re-enginearing of Systems
ﬁ | En=we s=set optimisstion iz considersd =t outset of projacts. Implement layers
l\\_/‘ design concapt, to enable design for deconstruction end esse of maintenance
o lengthen zssat e,

PO I i Cy (' ;f::::;m:;nmmmmmwm
enginaering.
. . . . - Procurement
Guiding Principles (@) The use of whol e costing i procurmet,taking sccount of nviormeris
./ andsocd critria
I/—\' Collaboration
Creating value through: @ ¥t arcn il o s s o s UN'SO0
- Optimisation of asset use /A e Cycla Asssamen
N e el ey e s e R
- Driving down embodied carbon and
R R ) /’ “'\ Information and Materials Management
- Re-engineering of business systems 7Yy | Goathorssset management et to iform ting o ) desin, ivesiments
\\_ ~'/ civestments ctc. Material passportype dta gathering for assats, compansnts

and materizls

ARUP Tl Y
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Tl Approach

Y

Circular
Economy Plan

N

Tl
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X

Asset
Management

Transport Infrastructure Ireland

An economy which is restoration and regenerative by
design and which aims to keep assets components

Procurement (
~

and materials at their highest utility and value at all
times.

Re- Collaboration

Engineering
of Systems

Sweating of Assets

Taking a life cycle approach to all assets

Life Cycle
Assessment

oata //////

ARUP T]|
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Theme Headings

Ensure asset optimisation is considered at outset
of projects. Implement layers design concept, to
enable design for deconstruction and ease of
maintenance to lengthen asset life.

TIl as an asset
management
organisation through
mindset change and re-
engineering.

The use of whole life
costing in procurement,
taking account
of environmental and
social criteria.

TIl can engage with the
supply chain and other
agencies to influence UN
SDG implementation and
vice versa.

Gather asset management data
to inform timing of (re) design,
investments/ divestments
etc. Material passport-type data
gathering for assets,
components and materials

ARUP T]|
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Consider operation and
maintenance at the early
project phases. Use new/
appropriate models which
strike a balance between

economic and social costs.



Interventions

Description

N Regulator
\\ g y

Political and Legal instruments such as policy, regulations, Article 27 and 28 determinations, licences
and permits, contracts and planning permissions

=+ Economic (fiscal)

Financial incentives such as taxes, grants and loans etc

Technical

ES)

[

Such as standards updates, new standards or specifications, material passports, warranties,
environmental impact assessment reports

&\ Collaboration / Facilitation

l"’

%

Industry group facilitation, training, education, support, networking and platforms etc.

ARUP



Circular Economy
Action Plan

Life Cycle

Procurement
Assessment

Materials & Data

Circular criteria for non
CWMF procurements

Update standards for
optimisation and reuse

Update PMGs for a life cycle
approach

PCRs and EPDs
development for key TII
materials

Implementation of Circular
Economy Plans for all
projects

Decommissioning
Management Plans
development

Guidelines on carbon
accounting by
construction asset approach

Social and Environmental

indicators to be developed Supply chain engagement

strategy

Asset
Management

Guides for Geospatially
linked as builts

Obtain life duration, DfD and
attachment data for assets

Deterioration rate and
discounting research by
asset

Collaboration

TIl Cross Divisional CE
Implementation Group

CE Industry and Stakeholder
Implementation Working
Group

ARUP Tl /
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Circular BEconomy Plan — Material and Datg

. ("I YW Circular Economy Plan - Procurement Actions
I r C u | ar E C O n O l I I Ml'_U?da_te Standards for MAT2  p1. Enable regenerative P& #
( : Optimisation and recyclin design and circular = 2l Circular Econamy Plan - Life Cycle Assessmient Actions
. Materials Reuse 135 Sconomy pri nciples PAT.D. 2
pulicyl th H:ll.lgh: £ L.1 Emib A in LA1.1 Trancora lifa rerla srmescebobn sccoke ambe
C I O n a n an-:IGcl »  Procurement Strategy and gre Procurement (Tll foc Bl Circudar Economy Plan — Asset Management Actio
- Tendering PAT.3.C } )
- - . Contract Delivery . Al. Provide guidance to AALT Develop ¢
M2. Align QC Testing MAZ.1 for ever LAl.  support geospatially linked as builts for asss
ACt | O n S b EI n g FI n al | S ed and Compliance with CE thiroug |ProCcure cheq  digital inventory for new be geospatially
Principles i+ and refurbished assets local authority s
Pl _M.AEJ PAT .'4' ! Bl provided to T refurbishiment 3
industr subject LAL
and ent AALZ Include d
3 as5e network manag
stapda P2 Engage with the Supply PR 21F Cost all asset managy
all requ Chain and Develop Mutually |prograr LAY, AAL.3 For lightis
\-/ Beneficial and Sustainable concret datz lights from Tilu,
TII ] M3. Provide guidance MA3.1  Solutions for Circular procure part AAT 4 Craste be
e framework to demonstrate accour  Procurement Emissio egR for cne off signi
material CE benefits MAZ .2 enwiron Dublin Port Tum
all proj PA22.F L2 Mormalise EPDs in LAZ. charging progra
madell majors  procurement (supply chain t¥Pe A2 Gather life duration AAZ Request |
Transport Infrastructure Ireland allowr e LN Focus emi:  data procuraments 3
- PAZ.4: L ] AAZ.T Measure |
C Ircu | ar _M"B‘33 capabil fm with supplier an
I'4 ) impact AA2 3 Where a
E conom y - P3. Develop Procurement PAZLE robt standards m,ﬁ
M4, Consult and advise AL - mus
P I an . Models that Balance and Ref AAZ.A Include i
on FE‘EIUHWW compliamce FUSET  Social, Environmental and Procure sho and aktachmen|
- methodologies mateni  Economic Costs indicate LAZ. situin Tl assetr
AL [CWMF COM AAZ 5 The reuss
set out PA3.2.C LAZ. encouraged thn
the ent '""F"E": and  A3.Enable life cycle AR Creste LC
M5. Develop guidance for MAS.1 I chai - costing i the ferm e ¢
. . LAZ AA3.Z For envirg
material process platforms platfon develof EF‘EI; prior to widespi
MAS.2 Pa3A4. # guidelines and
and ret tobecr syst AA33 Where ap
limked t LAZ. guidelines in th
M'A,SE PA3S. F prog addition to LCA
taking .
PAIE.L | 3 Beduce life cycle an: LA3. pAa S Compren
assets 3 , R dect tﬂbedweiﬂ. P
include o o dew :uhﬁ;a_s Delwert?c
incorpora
approp dect KPI's. Make sure
LA3 miror works o
i AAZ 6 Investiga:
fora rates, discountin
LA3. programimes wi
SOCH guidance.
each AA3.T Where th
bemnefits enable




Collaboration

X

Transport Infrastructure Ireland

Sector Potential Actions

Key role in development of strategies and their implementation. They have the
necessary instruments, capacity and long-term perspective.

A driving force as the client for construction and operation of road, light rail
and Metro networks. Tll have additional influence as the author of standards
implemented across the construction industry.

Their participation is important even if their direct involvement in building
strategies is difficult to manage. However, they also are agents of change.

A driving force since suppliers and construction contractors can assist with
implementation through pilot projects, new products and servicas or business
models. They can typically contribute more quickly to the implementation of
measures requiring the support of public authorities.

A driving force as they can assist with implementation through the life cycle of
transportation assets during the PPP duration.

ey |
111

An enabler as standards enable circular strategies, circular business models,
recycled content, design life durations, modular construction and design for
deconstruction.

113

An enabler as regulators can ensure that there are clear and rapid pathways
for achieving circularity without the risk of environmental pollution. This can be
enabled through streamlined and transparent regulatory processes.

ARUP T]|
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Plan Objectives

Transport Infrastructure Ireland

Circular
Economy
Plan for TII
Projects

Guideline and Templates

Designing out waste
and resource use

1o protect axisting
material stocks and

the environment

Keaping assats,
components and
materials at their
highest value at all
times

Plan aims

Minimise the quantities of materials used

Minimise the quantities of other resources usad (e.g. water)

Specify and source materials and other resources responsibly and sustainably
Optimisa design to support lean and circular flows

Minimise emvironmental impacts over the lifecycle of assals.

Design ouwt construction, demaolition, excavation and municipal waste.

Manage damolition, excavation, construction waste

Minimise total greenhouse gas emissions over the lifecycle of assels.
Understand material and wasta fliows;

Understanding appropriate design strategy and dasigning for disassembly of each group of assets on the project including for langewity,
adaptability, flaxibility, reusability or recoverability. This can mean:

+«  Ayoiding use of materials which will prevent design for daconstruction, including scarce, hazardous or some polymer-basaed materials;
« LUsze of mechanical and reversible connections;

« Ensure ease of removal of asset'component/material in useful;

« [Easo of access for maintenanca during life, whera required.

Gathering, retention and availability of data regarding the built asset, its components, materials, maintenance and end of usa
raquirements. (g Asset tagging and parmanent markings on connections).

Extend long-term material wtility
Protect axisting technical-functional value and economic valua. 7

Understanding of processes for reuse, recycling and any required associated processing associated with demolition excavation,
construction and municipal wastes; and

Understand the |ife cycle of assets in the context of the projact and the widar fransport sysiem;
Optimiging fe cycle cost and whole life value of assats.

Designing using a whole transport systems approach.
Creating resiliont systems which intagrate sociotal needs with natura.

ARUP T]|
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Transport Infrastructure Iroland
Circular
Economy
Plan for TlI
Projects

Circular Economy Plan - Compulsory Stages Er

® L
ass - B XX

Desktop study Circular Strategy Circular Design Circular Design Circular Construction
Workshops Workshops

= Policy and = High-level strategy s Pinpoant = |ncorporate cicular strategy into = Monitor execution egainst circuler targets
regulation end CE targete for dieign contract = Track materials and waste

= Key material and each key aszet type opparunities = Esishlish azzet mansgement = | og materials as-bwli, tag aseets as per
wasie flows and material, inchuding » Assign design framework plan

= Appbcable spec- BIM siralpgies by » [Dwevelop design, O&M = Hand ower D&M Sirategy
fications and * Lza siraiegic tarpsts layer and aszet strategies and design for disas- = |gzue DD plan
OIOCEEEES io infiorm option sa- sambly plan * Hand ower material passport a2 part of

action = Begin to map materials at detailed BIM and as=et management system
lewed

Tools

. : Design Workshop Aid - .
Palicy Review Tempiate Oppportunity Ragister Sirlo bl Material Register -> Material Passport

Strategic approach Opportunity Guidance (DiD) Chackdist Waste Registor
Assal list by layer

Hem:-lr!::l of DD
Draft material registor e

Qutputs
P Projact Circular Economy Plan
Qutcomes A 3 - ) L i Lo Do T
Raducing consumption Reducing environmental impacts Reducing emissions and confribution to climate changa AR' | P I I

Bonneagar lompair Eireann




Transport Infrastructure Ireland
Circular
Economy
Plan for TII
Projects

Guidolno and Templatos

Circular Economy Plan - Optional Stages

Operations & Maintenance Change of Use/ Upgrade End-of-life/ Decomissioning

(s & st A H &y

Circular O&M Circular Upgrade Circular Upgrade End-of-life
Workshops
= Monitor matenal passport = Az for Cincular = |Jpdsie CE Plan and DD plan with = |dentify components, matensls and
* |nformed maintenznce Design upgrade sirategy strateqy for reuss
» Review CE plan for relevance Workshops * |Update material passport = Agspss condition of asset componets and
# |Jea CE plan fo inform end-of-Se of matenzls
any redundant elements = |mplement CE Flan and 0D plan

= Monitor end-of-Fe 2gainst targets

Toaols

Matarial Reqgistar -> Matarial Passport

Opportunity Register
Circular targats from strategic approach

Outputs
g Up-to-date Circular Economy Plan Up-io-date Circular Economy Plan End-oi-life Circular Economy Plan
Outcomes RHeducing consumplion Reducing environmental impacts Reducing emissions and contribulion to climate changa ! RU P T I I
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Outcomes

Reduce demand on new road
through increasing urban
permeability and active travel

understood and optimized

Earthworks volumes better Cm

Saving of virgin asphalt and greater m

reuse of existing layers C l

Reuse of materials for nature
based solutions

Recommendations and Next Steps

* Findings incorporated into Guideline Circular
Economy Plans for Projects

* Updates to PAG/ PMGs

* Material flow analysis for projects at an early
stage

e The project is an example of building as little as
possible and early planning for material
sourcing. It’s a worked example — it needs to be
the standard way a designer approaches a
project



NIFTI intervention

hierarchy in practice

Hierarchy of Carriageway Intervention National Investment Framework for Transport in Iretand Modal Hierarchy
TII N4 Carrick-on-Shannon to Dromod Circular Economy Pilot

CHALLENGE INTERVENTION Do most TIl PAG DELIVERABLE / SECTION

0
%‘5 Active Travel

None =

Strategic As lent Report (SAR)-
PAG Unit 2.1

MNeed for pedestrian access on verge.

Minor interventions in the carriageway area, e.g. cinder
paths for pedestrian connectivity, Vierge maintentance/
planting improvements

Keep the carriageway in good condition Increasing Undertake minimum necessary repairs — e.g. Replace
circularity studs, wearing course

Change transport habits e.g. With school rur

MNeed for maintenance/landscaping that
better supports biodiversity.

Public
Transport

ﬁ@ Private
[©—=%] Vehicles

Increase connectivity on the network — create short
links to reduce journey time

Faciliate transfer from cars to other modes: Pedestrian and

1. active travel 2. public transport National lnvestment Framework for Transport in Ireland Intervention Hierarchy

Carriageway intervention is still
necessary after transferring as much
traffic as possible to other modes.

Widening/ expansion/ upgrade, reusing
materials in the local area

According to:

+ Unit 4.0 — Alternatives, including
Management Option, for best
possible delivery with existing
infrastructure
Unit 5.0- Transport Modelling

Maintain

Widening/ expansion/ upgrade with
new materials

Add new sections, reusing
materials from the local area

Unit 6.0 - Cost Benefit Ana
verview
Unit 7.0 — Multi Criteria Analysis

The widening/expansion/upgrade is not
enough on its own.

Add new sections, using

new materials Preliminary and Final Busin
aterials

PAG Unit 8.0

Do least




Performance Based Pavement Design Tool ¢

» Ability to reduce, reuse or repurpose materials o .
reqL“red a fundamental Change tO deS|gn m ‘L:ayem show e.g. wearing course xx Slt?ndardiﬂput [ BusiNessAsusuAL |
m et h O d O | Ogy Layer 7 Subgrade Dynamic Plate Load Test _
Extent of recycled materials Fully recycled _
* Performance related rather than empirical :
. . . . Design traffic characterisation Traffic survey - actual road _
approach is the basis of Irish Analytic Pavement R N
Design Method (IAPDM) \
» Considers site specific local pavement materials,
environmental, deterioration modelling and traffic Length 71 m
loading conditions . Width 14
. . . . . A 156,800 2
e Circularity scorecard and carbon calculations within T.::messsaved 0.03 :
the IAPDM tool Vit saved A70a e
. . Mass saved 11,290 t
Through enabling much higher €800,000 saving  DACERGIEIEIE) e 1 e m3

proportion of second life and local

along the 11 km  ofmaterial saved € 834,960

materials supply chain resilience is Pilot

increased
Embodied Carbon saved 600,607 kgCO2




Luas Finglas

Troch
* Design for Deconstruction of track formation to ISO RO = m—
20887:2020. Carbon calculations for approach - "%f “’"‘"“ :’“W}H -
* Optimise reuse of excavated material using a o g o | || g I I mr I Jgér *’i! Sl g
hierarchy approach " EI g%ﬁj@w%g@mﬁﬁlﬁ%‘ i gl |
b )

e Carbon sequestration potential calculations using |
reused excavated material in landscaping

Do nothing — Avoid excavation

e Sharing of assets between Tl and other agencies 1
SUCh as |Oca| aUthorltleS 2 Where excavation rem:glglcign;i?:ind levels or support,

waste as little as possible

3 Reuse
Use excavated materials on same site

4 Treatment o

Improve excavation materials so they can be used

5 Rt_ecycle Q..‘:

Process materials for new purpose

.’
® %

Life cycle approach to track

formation normalised using Design
for Deconstruction checklists.
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Concepts

Procurement

Asset Management
Life Cycle Assessment
WEVCEIES
Collaboration

Guidance and Proof of
Concept

CE Plans for Projects
CE Guide for Roads
CE Guide for Light Rail

IAPDM
Luas Finglas
N4 Route Selection

Next Steps

Usable lifecycle circular guides
for PMs

Training and delivery to staff

Integration of circular life cycle
approaches in PMGs

Pilot Projects:
Greenways

Luas Red Line Fleet
Luas Upgrades

Metrolink

ARUP T]|
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