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1. Introduction

The purpose of this document is to provide guidance on the use of the Transport Infrastructure Ireland
(TH) Carbon Tool for assessing lifecycle carbon emissions for National Road and light rail
infrastructure projects in Ireland.

This document will also provide users of the Tl Carbon Tool with additional background information
on the development, format and content use of the TII Carbon Tool. The document is presented in
two parts, as follows:

e Part 1: TIl Carbon Tool background, including the development process and
purpose, boundaries, assumptions, layout and functionality.

e Part 2: A step-by-step run through of each of the Tll Carb ool’s stages to ensure
an understanding of the alignment with the engineering . To facilitate
understanding, this section is best read with the Tool ction also
includes a case study showing a worked example of
describes the level of detail expected for each pr,

The TII Carbon Tool contains embedded guidance aimed
approach encourages ease of use and prevents the user
during completion.

to refer to multiple documents

Please note that in order to get access to th rb
climatetools@tii.ie to be set up as an autho u n th

ol, prospective users should email
| Web Application Portal.
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2. Background and Rationale

The primary purpose of the TIl Carbon Tool is to assist Tll and its contractors in complying with the
greenhouse gas (GHG) reporting requirements as per the revised Environmental Impact Assessment
(EIA) Directive 2014/52/EU*, hereafter referred to as the EIA Directive.

Where an EIA is not required, for example where the project may not be of a class or scale as to
require an EIA (minor road improvement), an individual standalone assessment of GHG carbon
footprint may still be required, for which the Tl Carbon Tool should be used.

The TII Carbon Tool (hereafter referred to as ‘Tool’) is designed to be used primarily by climate
practitioners, and secondarily for project designers, engineers and lead contractors as part of the early
design and planning process for new road and light rail projects. The Tool is aligned to integrate with
the existing planning and design cycle. The outputs from the Tool will allow TIl and its contractors to
compare and evaluate the lifecycle carbon impacts of multiple design o r any given road or
light rail project.

Further information on carbon foot printing for Tl projects can be fou

e TII Climate Guidance for National Roads, Li
Greenways) — Overarching Technical Do
provides guidance on best practice me
assessment for road projects, light rai
Greenway projects).

ural Cycleways (Offline &
) PE-ENV-01104-01 which
and processes for climate

al Cycleways (Active Travel and

e TII Climate Assessment of Pr@ tional Roads Projects - Standard (SD) PE-
ENV-01105 which outlines % required for conducting and reporting

climate assessment for nat projects for Project Phases 0-4.

2.1 Carbon Tool De p t Process
There are already severa‘)o ist worldwide for measuring GHG emissions associated with
the design, build, and r 0 and rail projects.

Before developi a ew of 12 existing infrastructure-relevant carbon footprinting tools
was undertaken understanding of existing tools, approaches, and other information
sources. Th i existing tools found that none were sufficiently specific enough to meet
the requiremen ither in their scope and boundary of reporting, or for use in Ireland. However,
certain aspects of r nt ‘good practice’ were identified in several of the tools reviewed, and these
have been applied during the Tool’s design and development. This Tool is designed to provide the
specificity required for use in Ireland.

2.2 Overview

The Tool is designed to assist Tl and its contractors to meet the requirement for a lifecycle carbon
emissions footprint as part of the revised EIA Directive. The precise requirements of a carbon footprint
are not outlined in the EIA Directive; therefore, this Tool adheres to best practice guidelines in relation
to carbon footprinting within the industry, whilst also meeting the requirements of TII.

1 The European Parliament and the Council of the European Union. (2011). EIA Directive 2014/52/EU
amending Directive 2011/92/EU on the assessment of the effects of certain public and private projects on the
environment
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It is customised for road and light rail projects in Ireland and will help to facilitate further, the integration
of environmental issues into transport infrastructure planning, construction and operation.

It is designed to be used by contractors (project designers, consultants or lead contractors) as part of
activities leading up to the design and completion of new road and light rail projects.

The Tool is designed to integrate seamlessly with the current planning and design cycle for road and
light rail projects. The outputs from the Tool give TIl and its contractors the information needed to
understand, compare, evaluate, and reduce the lifecycle carbon impacts of multiple design options for
any given road or light rail project. It uses project activity data combined with embedded emission
factors and assumptions to calculate a carbon footprint for a proposed road or light rail project. The
Tool allows for reporting of a project, across TlI's project phases. Carbon emissions are reported in
line with the project lifecycle stages outlined in Publicly Available Specification (PAS) 2080: 2016
Carbon Management in Infrastructure?), best practice guidance for measuring and reporting
greenhouse gas emissions for infrastructure projects.

The Scope of the Tool is designed to fulfil the following criteria:
¢ Include road and light rail projects: Includes f enable the
assessment of both road and light rail projects wi

e Lifecycle carbon emission calculation: on data to be presented for
the different lifecycle stages in alignme ose h PAS 2080.

e Align with TIl project phases: Use@bl erent project phases, in road and
light rail projects, from initialguitli [ option selection through to detailed
design and final implementatie

nd a business-as-usual baseline: Enables
Sfgns and a baseline scenario, which reflects
e project is not built.

e Model multiple projects @
modelling of ten different p
business as us a '

uts: Allows for different levels of assessment to be
e project phases in Tll road and light rail projects. It is
emerging carbon emission factors data (from

ro Declarations (EPDs) etc.) can be added.

e Flexibility in
carried out, a
also desi

. bo itigation measures: Ability to capture where carbon mitigation
taken within each design and in later project phases capture potential
s attributed to each of the measures.

le outputs: Provides a range of output types and outputs that can be

2.3 Longevity

The Tool is designed to allow users to add emission factors for construction materials, and when more
country-specific data becomes available or from EPDs. The Emission Factor list can be viewed within
the Tool (Emissions Factors page), and the background dataset should be updated regularly to
account for updates to the source datasets.

2 Publicly Available Specification (PAS) 2080: 2016 Carbon Management in Infrastructure, BSI, 2016

3 Business as usual represents the existing GHG emissions from within the boundary of the proposed study
area, this may include emissions from existing structures (e.g. energy consumption from a building which is
scheduled for refurbishment, demolition or replacement) and existing infrastructure (e.g. current operational
and use emissions of the affected road network being assessed).
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It is recommended that the Carbon Tool undergoes an annual update during which all emission factors
sources are checked for updates including new data that is more specific to Ireland.

2.4 Carbon Tool Introduction

Initially this Tool was developed and launched in 2018 using Microsoft Excel. From 2022, the Tool has
been available as an online version, and operates as a web-based application using R software. The
Tool has been designed, to be used at the defined project phases, for road and light rail that are
traditionally adhered to during Tl projects (Figures 2.1 and 2.2).

Phase 0: Programme Overview & Requirement Definition Phase 1: Scope and Purpose

Phase 1: Concept & Feasibility Phase 2: Concept Development and Options Selection

Phase 2: Option Selection

Phase 3: iminary Design

Phase 3: Design & Environmental Evaluation
Se <! Statutory Process

Phase 4: Statutory Processes

Phase . riled Design & Procurement
Phase 5: Enabling & Procurement

Phase 6: Construction & Implementation

Phase 7: Closeout & Review

Figure 2.1 Road Project Phases (f Light Rail Project Phases (from
Project Manage S National Transport Authority
2020, PE-PMG:-02 (NTA) Project Approval

Guidelines, 2020)
Where sufficient data ol should be used. New available data for the project should
be populated at each p roject, and results from the previous project phase should be copied
into the new To i rposes.

Once comp Id be saved and downloaded as a record of the performance of the

Table 2.1 displays the level of completion required in the Tool for each project phase. Where sufficient
data is available it should be entered into the Tool, with assumptions and limitations noted where
relevant. For more information on data availability at each project phase, please see OTD PE-ENV-
01104-01. The Tool provides a template to complete best practice information, but it cannot define the
data needs for every project. The individual project boundaries will be defined as part of the EIA scope,
and the information scoped in and out will depend upon the project in question.
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Table 2.1 Summary of data expected for the assessment of GHG emissions and level of
completion of the Tool for each phase.
Data input pages within the Tool that should be completed for
each Project Phase
- . C
TIl Project NTA Project ) % 9 < ©
. © ey b ° —
Phase_— Road Phe_lse - _nght z o a % - o B = =
Projects Rail Projects )] =1 ) a9 = = S © -
— c (7)) %) o res —_ [2) o
3) 8 T_.) c o c o g & -] =
& 1) i 20 2 €0 c c
o @ T T L o |
a o 2 O
o
Phase 0:
(F;:/Oegr:/??wmz Phase 1: Scope No quantitative data likely to be a le for assessment of GHG
Requirement & Purpose emissions.
Definition
Phase 1. Project No data likely to be avai oject phase and no
Concept & statutory requirement
Feasibility Phase 2- S
Concept ited quantitative data might be

Phase 2: Option
Selection

Development &

4 > ailable e.g. a partial Bill of
Options Selection

Quantities, road user emissions (road
projects), traction energy demand
light rail projects).

Construction &
Implementatio

Phase 3: Design Phase 3:

& Environmental Preliminary
Evaluation Design
Phase 4: Phase 4:
Statutory Statutory
Processes Processes
Phase 5:

Enabling &

Procurement

Phase 6:

P

Phase 7: G :

Closeout & Closeout &

Review Review
24.1 Boundaries

Reporting boundaries for the Tool should align with those presented in Section 7 of PAS 2080 (Figure
2.3), which provides good practice for lifecycle carbon quantification in infrastructure projects. PAS
2080 was published by the British Standards Institution (BSI), the Construction Leadership Council
and the Green Construction Board in 2016. It specifies requirements and provides guidance for the
management of carbon in infrastructure (transport, energy, water, waste and communications), both
in the provision of new infrastructure assets and the refurbishment of existing infrastructure. PAS 2080
has been developed to:

Provide a specification for infrastructure carbon management which is compatible
with international and sectoral norms, standards and guidance.
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e Bring consistency to and encourage uptake of the practice of carbon management.
e Help the infrastructure value chain to become more efficient.

¢ Improve the accuracy, transparency, consistency, relevance and completeness of
GHG emissions quantification.

e Support evidence-based decision making and identify opportunities for carbon
reduction.

PAS 2080 guidance breaks down the project lifecycle into three stages: 1) Before use, 2) Use, and 3)
End of life.

Each stage is then broken down further into subsections aligning with that for an EPD. The Tool’s
alignment with this approach allows for Ireland-specific EPD carbon emission factors data to be
integrated into the database once it becomes more readily available.

plementary

information beyond

the infrastructure
life cycle

Infrastructure assessment life cycle information

Before use stage Use stage End of life st

A0-5 B1-9 D

Pre-construction stage (A0)
Product stage (A1=3) Use stage
Construction process stage (Ad=5)

Benefits and loads beyond
the system boundary

D

GHG emissions potential of:

- Recovery induding
- Rouse
—Recycling

- Benefits and boads of
additional infrastructure

functions

@ Operational GHG e
® User GHG emissions

Figure 2.3 ructure assessment lifecycle information from PAS 2080, displaying the Tool

reporting boundaries*

2.4.2 Compliance with EPDs

The Tool is designed so that carbon emission factors data from Ireland-specific EPDs can be added
as and when they become available. For new materials or components, this is achieved through the
use of the ‘Add New Material’ function on the “Embodied Carbon” data input page.

2.4.3 Carbon Tool Layout and Functionality

The format of the Tool guides the user as to which cells they need to complete with raw data and
when a selection from a drop-down list is required. A schematic representation of the Tool is displayed
in Figure 2.4, this includes the corresponding PAS 2080 stages (in parentheses).

4 Note that ‘B-8 Other operational processes’ should read ‘B-8 Other operational processes’

Page 6



TII Publications GE-ENV-01106
Transport Infrastructure Ireland Carbon Tool for Road and Light Rail Projects: December 2022
User Guidance Document

Data entry format varies according to the information type being inputted.

Drop-down lists enable selection of materials, fuels and transport modes, while volumes and amounts
are entered by the user into cells restricted to number format inputs only. Units are auto completed
based on drop-down selection and all data inputted needs to be entered in these units to give an
accurate result.

244 Carbon Tool Users and User Competency

The Tool is designed to be completed by personnel involved in the design for each project phase.
Depending on the nature of the project, this may be a Tl staff member, consultant, designer or other
contractor. Although the Tool undertakes the technical calculations automatically, a certain degree of
understanding of carbon footprinting processes will be advantageous to correctly evaluate the outputs;
it should, be an engineer or scientist with some specialist knowledge. Expert knowledge is not
expected as detailed guidance is available.

2.4.5 Overview of Tool Layout

The layout of the Tool is structured in a way which enables the use QPASZ%O (Figure
2.3) lifecycle stages, as demonstrated in Figure 2.4.

Page 7



TII Publications GE-ENV-01106
Transport Infrastructure Ireland Carbon Tool for Road and Light Rail Projects: User Guidance Document December 2022

Use Stage End of Life Road
Stage Summary

Road Home Baseline Before Use
Stage

+» Previous Data = Type of * Pre- + Deconstruction Results ofthe
« High Level scheme Construction Activities (C1-2) assessment:
Design « Existing land (AD) « Decommissioning charts andtables
use + Embodied Waste (C3-4) forusein project
- * Changein - Carbon (A1-3) - ‘ reports
traffic flow « Constructi
(Ad-5) Water Use (B7)

Operational
Waste (B8)
* RoadUser

Emissions(B9)

Project
Details

Infroduction

Before Use Use Stage End of Life Rail Summary
Stage Stage

“Pre—= » Maintenance + Deconstruction Results ofthe
‘Construction Plant Fuel Use Activities (01-2) ‘assessment:
(AD) (B2-5) ~+ Decommissioning charts andtables

+ Embodied + Operational ‘Waste (C3-4) for usein project

mm) Carbon(A1-3) =) Energy Use (B6) mmmp =) reports
« Construction « Operati
(A4-5) ‘Water Use(cm
+ Operational
Waste (B8)
+ Rail User
Emissions (B9)

Figure 2.4 The schematic layout of the TIl Carbon Tool. The references in parentheses (0, A1-3, B2-5, etc.) correspond to PAS 2080 footprint
elements
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3.

3.1 Using the Tool

3.1.1

Upon opening the Tool, users will see the ‘Introduction’ page.

Navigation

Carbon Tool - Infrastructure Scenario Process

A introduction
© Project Detais

& scoping

A Road Home

Welcome to the Til Carbon Assessment Tool.
®& Road Option 1

This tool has been designed to allow for the carbon footprint of road and light rail projects to be calculated, as required by the revised E
tool Is customised for road and light rail projects in Ireland and will also help to facilitate the integration of environmental issues and ¢oj
construction, operation and maintenance.

@ Road Summary

Who should use this tool?
The tool is designed to be used by contractors and consultants as part of activities leading up to the design and submissior

© Light Rail Home

@ Light Rai

When should this tool be used?
The tool should be used throughout the project phases from design to operation. It is designed to integrate with ti
n designers to compare and evaluate the lifecycle carbon impacts of multiple design options for any given road or light
B Emission Factors

How does this tool work?
The tool uses a series of calculations, emission factors and assumptions to calculate a carbon footp
Transport Infrastructure Ireland's project phases for road and light rail projects, as well as PAS 208Q
The tool will allow for the evaluation and comparison of the lifecycle carbon impacts of mull

It is acknowledged that, dependent upon the stage and maturity of the project, data avaija

ations in the

CARBON TOOL

Transport Infrastructure Ireland

IA) Directive 2014/52/EU. The
sport infrasMicture planning, design,

The sidebar menu can be used to navigat
tabs which can be navigated by clicking,g

on the sidebar menu with the titl ould change colour.

A iniroduction
® Project Detalls

1 Scoping

A Road Home

iders activities that wil take place at the pre-consiruction stage of a project, specifically clearance and demolition works
® Road Option 1

down selection of clearance actiities
k2 of fand to be cleared (must be a positive value, in the unis provided in the Units column of the tabie)

B Embocted Cabon ¢ of water, in lies, to be used during clearance and demolition activities

A Construction

& Operational Us: Ccaman

(oth proposed ana ShoUId be entered in the ables provided for each activily detailed, as appicabie.

When th&land clearance type is unknown. the ‘General Clearance - general site clearance factor shouid be selected. which represents an average factor taking into account a combination of different clearance types.

CARBON TOOL

Transport Infrastructure Ireland

H Total Pre-Construction Emissions (1CO2e): 0.00

Tabs within the
data input page

Clearance and Demoition A

Land Use Change and Vegetation Loss @

Waler Use During Clearance and Demolition Activities ©

Carbon Saving Opportunities @

e

Clearance and Demolition Activities Emissions (tCOZ2e): 0.00

Activity Quantity Unit | Activity Emissions tCO2e
General clearance - general site clearance 0.00 ha
General clearance - general site clearance 000 na
General clearance - general site clearance 000 ha
General clearance - general site clearance 000 ha
eral Clearance  General clearance - general ste clearance: 000 ha

00

Comments

Additional rows can be added to any table throughout the Tool by right-clicking on the table.
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Clsancecatngor L sunctegoyncay
Demolition and Site Clearance General Clearance General clearance - general site clearance
Demelition and Site Clearance General Clearance General clearance - general site clearance
Demolition and Site Clearance General Clearance General clearance - general site clearance
Demelition and Site Clearance General Clearance General clearance - general site clearance
Demolition and Site Clearance l=eneral Clearance General clearance - general site clearance

Insert row above
Insert row below
Remove row
Undo

Redo

Alignment >

3.1.2 Data Entry

Data entry format varies according to the information type being inputted. For some of the stages and
activities, the Tool uses prepopulated data. The grey arrow symbol in the table indicates the drop-
down menu is available and the user must select from the provided optio

Volumes and amounts must be entered by the user into the specific
inputs only. The unit type is auto populated based on drop-down
to be entered in the units specified in the Unit column of the t
comments should be entered in the column ‘Comments’.

icted to number format
Il data inputted needs
umptions/Notes and other

o .
Clearance and Demolition Activities © Land Use Change and Vegetation Loss © Water Use During Clearance Des wlitior  wities ¢ Carbon Saving Opportunities &

Clearance and Demolition Activities Emissions (tCO2e): 0.00

Drop down menu

e acoviy Emasions oz commens
Demolition and Site Clearance General Clearance 0.00 ha 0.00

Demolition and Sif e Gel al ance General clearance - mixed forest 0.00 ha

Demolition and Site Cl e e General clearance - general site cf 0.00 ha

Demolition and Site Clear ene | General clearance - genesal site 0.00 ha 0

Demolition and Site Clear 0.00 ha 0.00

3.1.3

The 'Save
is saved. Use
selecting the file w

op right corner should be used at regular intervals to ensure progress
d previously entered data for the project by using the button ‘Load Data’ and
latest saved data for the project.

Users must always save the data input before closing the Tool, otherwise the data will be lost.
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Activity Type
Construction
Construction
Construction
Construction
Construction

Toggle Guidance Notes
Ciearance and Demolition Activies @ | Land Use Change and Vegetation Loss @ | Water Use During Clearance and Demoiition Activities @ | Carbon Saving Opportunities @

Water Use Emissions (tCO2e): 0.00

ARBON T L
&( Pre-Construction Road Option 1 . € oo

Water Use Quantity | unit | Activity tco2e | Comments

Save data and
load data buttons

Transport Infrastructure Ireland

[ Total Pre-Construction Emissions (tCO2e): 94.01

0.00 liires
0.00 lires
0.00 lires
0.00 litres

3.2 Starting a New Entry

Step 1: Enter Project Details

Purpose of this page: To collect details of the project, as
future reference. The project value is used to calculate i
is used to calculate the emissions associated with the

1.

9)

\X

viously, for completeness and
s, while the project design life
f the project.

e user should provide:

Project andatory field that is used to calculate intensity
outp

JouS project phases).
roject construction period.

The project design life (mandatory field that is used to calculate the
missions associated with the use stage of the project)

Information about the project design features e.g. length of infrastructure,
key assets and number of interchanges.
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CARBON TOOL

@ Project Details Transport Infrastructure Ireland

Enter key project details here. Some of this data is used in the outputs, so this section should be completed as accurately as possible.

Rows marked with a * must be completed to allow calculations to function correctly.

Tl Project Reference Date of data input

Tl 1234-567 20-Apr-2022

Name of person using tool Construction Start Date

A Smith 20-Apr-2022

Name of company using tool Construction End Date

Contractors Lid 20-Apr-2022

Name of any other contractors Scheme design life (years)*

Designers Ltd, Sustainability Ltd 60

Name of project Project description (qualitative description, to include length of

infrastructure, key assets, number of interchanges etc.)
Road example

2 deisgn options.
Value of Project” Option A - 5km, 2 intersections

Option B - 7km, 3 intersections, bridge
€6,000,000

Project Phase*

Road Phase 0: Programme Overview & Requirement Definition -

Step 2: Complete Scoping Assessment

Purpose of this page: To allow the user to record which 0 be included or excluded
from the carbon footprint assessment. This is useful for refegen e project progresses, and also
for project reporting as it requests that the rationale for i s and exclusions are recorded.

Users should then click “Scoping”. For thi
stages are being included and excluded in t

, th will need to identify which lifecycle

Using the relevant drop-down, the user s e number of road or light rail options to be
assessed. This will create a separate tab i de menu, to enter project activity data for each
of the options. For example, w! Road Options is 3, three separate tabs will be

created: Road Option 1, Road O oad Option 3.

The Tool can be used togeal jons for a scenario where no carbon saving methods are
introduced to get the j
with mitigation measu
should select tw '
the second optio

and carbon savings achieved. In a scenario like this, the user
ne option would be without mitigation measures implemented and
de mitigation measures.

Next, the user mplete the information under each of the lifecycle tabs on the second half of
the Scoping page. each tab the drop-down should be completed to indicate which sources of
GHG emissions are inCluded in the scope of the assessment.

A simple one-sentence summary is also required in the Justification box where an activity is scoped
out, in order to explain why the activity is being scoped out of the carbon assessment being
undertaken.
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CARBON TOOL

!) Scopin o] Transport Infrastructure Ireland

Road and Rail Options
Enter the number of road and rail schemes assessed in this tool
Number of Road Options Number of Light Rail Options

2 - 0 -

Toggle Guidance Notes
Complete the scoping sections displayed in tabs below according to which elements are to be included and excluded in the carbon assessment. Where activities are scoped out, an explanation as to why must be included.

Pre-construction stage © | Productstage ® | Construction process stage @ | Operation and Use stage ©

Operation of associated infrastructure equipment and signalling

GHG emissions from energy and fuel use in depots, other
buildings, lighting, signs, ete.

Scoped In -

Water use associated with infrastructure use
GHG emissions from water use during operation Rationale

Scoped Out -

Waste associated with infrastructure use

GHG emissions from waste arising during operation
Scoped In -

Maintenance plant use

GHG i with plant use
Scoped In -

Step 3: Select type of the project

Users should then use either the “Road Ho
depending on the project type.

me” to proceed to the data entry tabs,

3.3 Entering Project D

3.3.1 Road Home / Ligh Ho

\J

Purpose of this pagelo r t rbon footprint calculated as part of the previous project phase.
This allows for ea, iSO the stages while this project phase is being completed and enables
continuity or data ween project phases, especially if different contractors are being used.

Previous Data

If working on
(found in the sum

ase 2 onwards, users should copy the summary output from the previous tool
b of the Tool®) into the table provided (the table should be copied as Values).

High Level Design

Purpose of this page: The High-Level Design stage collates information on the design of the
infrastructure, including the length of the route, the number and length of bridges and tunnels, the
number of interchanges and provides a space to describe the route corridor and any loss of previously
untouched land that might occur. This provides a descriptive summary of the project for reporting
purposes, the information added in this is not currently used in the Tool’s calculations.

Once on the “High Level Design” page, users need to enter high-level details on the proposed route
corridor, including an estimate of the route length, number and length of bridges, roads and
interchanges, as well as a summary of the loss of land.

5 If the previous tool used for carbon assessment was MC Excel based tool, summary outputs can be found on
the detailed outputs page.
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CARB©ON TOOL

A Road Home Transport Infrastructure Ireland

R
Toggle Guidance Notes

The High Level Design Stage collates information on the design of the infrastructure, including the length of the route, the number and length of bridges and tunnels, the number of interchanges and provides a space 1o describe the route corridor and
any loss of previously untouched land that might occur.

Enter defails of the planned route corridor options and the baseline conditions.

mm Distance (km) | Number of Bridges | Total length of Bridges (m) m Total length of Tunnels (m) | Number of Interchanges | Loss of previously untouched land (description)
5.00 0.00 0.00 0.00 0.00 200

Option 1 Option A

Option2  Option B 7.00 1.00 1200.00 0.00 0.00 3.00
Option 3 0.00 0.00 0.00 0.00 0.00 0.00
Option 4 0.00 0.00 0.00 0.00 0.00 0.00
Option 5 0.00 0.00 0.00 0.00 0.00 0.00
Option 6 0.00 0.00 0.00 0.00 0.00 0.00
Option 7 0.00 0.00 0.00 0.00 0.00 0.00
Option 8 0.00 0.00 0.00 0.00 0.00 0.00
Option 9 0.00 0.00 0.00 0.00 0.00 0.00
Option 10 0.00 0.00 0.00 0.00 0.00 0.00

Note that the user should always complete the ‘Names’ column, asithe entered here for each
option will be used throughout the Tool on each of the option b will¥e displayed in the top
ribbon underneath the option number for ease of identificatio

3.3.2 Baseline Data

Purpose of this page: The project baseline represe
land use and traffic flow (if applicable). The i
calculations.

conditions. This includes existing
a ere is not currently used in the Tool’s

Once on the ‘Baseline Data’ page, users nee ect the type of project. If the proposed project is
a Completely New Infrastructure, then use
built on untouched land, land us pse or combination of developed and undeveloped
land.

Users are also asked to estimated annual average daily traffic (AADT) for the Do-
Minimum scenario (wi project), and an estimate for how much (%) this is likely to
increase or decrease of proposed project.

CARBON TOOL

Transport Infrastructure Ireland

Toggle Guidance Notes

The Project Baseline represents existing conditions. This should include a description of existing land use and traffic flows (where applicable).
The baseline data are coliated to set the context for the development but do not influence the calculations.

Select the Scheme Type

Completely New Infrastructure -

Select the existing land use

Combination of used and untouched land -

24-hour Annual Average Daily Traffic (AADT) for Do-Nothing Scenario
5640

Under Business-As-Usual Conditions how is AADT expected to change relative to the Do-
Nothing Scenario?

#Increase | Nochange | Decrease

Enter the expected percentage change in AADT per year

10
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3.33 Pre-Construction

Purpose of this page: The Before Use - Pre-Construction stage considers activities that will take
place at the pre-construction project phase, specifically clearance and demolition works. Data entered
here is collated and used in the final outputs. Carbon-saving opportunities (both proposed and
implemented) should be entered in the tables provided for each activity detailed, as applicable.

Use the side menu bar to navigate to “Pre-Construction”.

Here, users need to enter the following information:

a) Clearance and Demolition Activities: use drop-down to select clearance activities
and current type of land to be cleared. Then enter size of the area of land to be
cleared (there must be a positive value in the units provided, in the Unit column of
the table). The calculation automatically accounts for the energy requirements to
undertake these activities. When the land clearance type aknown, the 'General
Clearance - general site clearance' factor should be sgle hich represents an
average factor taking into account a combination ofdiff

Clearance and Demelflion Activities @ | Land Use Change and Vegelation Loss @ Waler Use During Clearance and Demox

Clearance and Demolition Activities Emissions (tCO2e): 0.00

Activity - m
General clearance - general sile clearar .00

Vegetation Type

Natural Grassland

Transitional woodiand scrub
Land principally occupied by ai
Peat bogs

b) a egetation Loss: Use the drop-down menu to select the
e jon'aAd planting that will be added as part of the project’s
lopment provide quantity for each type of vegetation. The Tool

ly applies a negative value to the total to account for the carbon

ed by planting.

Use During Clearance and Demolition Activities: Enter the volume of water,
, to be used during clearance and demolition activities.

Clearance and Demolition Activities © Land Use Change and Vegetation Loss @ Water Use During Clearance and Demolition Activities € Carbon Saving Opporiunities &

Water Use Emissions (tCO2e): 0.00

aciviy Tpe waer e Juamity oty 02— Gommenss |
Construction| Water Use - UK Average litres

Demolition and Site Clearance Water Use - UK Average litres
Earthworks. Water Use - UK Average litres
Water Use - UK Average litres

d) Carbon-saving opportunities: Pre-construction activities can be entered here too.
For a summary of entering carbon-saving information, refer to Section 2.3.
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Clearance and Demolition Activities @ | Land Use Change and Vegetation Loss @ | Water Use During Clearance and Demoiition Activies @ | Carbon Saving Opportunities @

Carbon Savings Identified but not Implemented

Description of options and how they will lead to carbon savings Rationale for why the option has not been taken forward for implementation

Carbon Savings Identified and Implemented

Description of options and how they will lead to carbon savings Rationale for implementation

3.34 Embodied Carbon

Purpose of this page: This Embodied Carbon stage considers the produ , including materials
that will be used during the construction process and details of mat tr rtation. The data
entered here is used to calculate the outputs and is collated, to give t ie rbon for materials
used in the construction of the project.

Use the side menu bar to navigate to the “Embodied Carbqn? tails on the materials that
will be used. The data to be entered here is as follows:

a) For TIl project phases 0 and 1 (refegt for details), estimates of the main
construction materials to be use ul tered, with as much information that
is available for transportatiQpof rials B€ing recorded.

b)  For later TII project phase C tail that is available should be entered,

with phases 6 and 7 comj
c) Use the drop-d

ailing full material lists.

@

emission factor will be applied to selected material
sion factors database.

Raw Ma “mbodied 2 a + Add New Material
Raw Matel i ied €
g des :

[ Embodied | Maintenance |Comments
Maintenance |tCO2e tCO2Ze
Percentage

0.00 0.00

0.00% 0.00

gory, subcategory and type of the materials used

0.00 0.00% 0.00 0.00
Aggregates
Cement Bound Granular Mixtures 0.00 0.00% 0.00 0.00

Granular Material Type A
Series 600 - Earthworks 0.00 0.00% 0.00 0.00

Granular Material Type B
Series 300 - Fencing and Soil Cement 0.00 0.00% 0.00 0.00
Environmental Noise Barriers

d)  Should users wish to enter a bespoke factor (e.g. carbon data from an EPD) they
should click on “Add New Material”. The user must select the category and sub-
category of material to be added, and then type in the material name, kgCO-e
value per unit and units along with the source of this emission factor. Once added
into the form the user must use the ‘Add Material’ button to submit entry before
returning to the ‘Raw Materials Embodied Carbon’ page. The details need to be
accurately recorded and will be stored in the Tool to allow TII to check the factor
and sources used. When returned to the table, the user can select the newly
added material using the drop-down lists by selecting the category and sub-
category entered on the form; the new material will be available for selection in the
materials column.
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Raw Materials Embodied Carbon @ Carbon Saving Opportunities & 4+ Add New Material

Please select from the dropdown menus and populate all fields, then click 'Add New Material.
Enter Material Category
Series 1200 - Traffic Signs and Road Markings v

Enter Material Sub-Category

Road Markings -

Enter Material Name

Themoplastic road markings

Enter kgCO2e per unit Units

4.081 m M

Enter Material Reference

Data source from EPD database |

e) Maintenance material impact is calculated automatic

replacement rates of materials during the project’s Theteplacement rates
are expressed as a percentage of the material initi
Details of these maintenance rate are containe missions Factors” page
in the side menu (Material (Road) and (Ma ctions. Information on
transportation of the materials should y selecting the mode of
transport being used for transporting ‘ to the construction site and entering

the total distance travelled to move

Raw Materials Embodied Carbon @ Transport & E ng Opportunities & =+ Add New Material

Transport of Raw Materials Emissions (1@

Transport tCO2e

0.00
0.00
0.00
0.00
0.00

f)

worked-out example for transportation of 2000 tonnes of material, for
n site located 100 km from a factory or a warehouse®.

Purpose of this page: The Before Use - Construction stage considers construction activities that will
take place during infrastructure development, including excavation activities, energy use of
construction activities, water use and waste arising from construction activities. The data entered here
is used to calculate the outputs and is collated to provide the carbon footprint for construction site
activities.

Use the side menu bar to navigate to the “Construction” input page. On this page, users need to
enter details of the activities that will take place during construction, including:

a) Excavation Activities: Use the drop-down menu to select the type of excavation,
the sub category and amount of excavated material from the site.

6 Information on the maximum permitted weights and dimensions for vehicles and trailers can be found at the
Road Safety Authority’s website: https://www.rsa.ie/road-safety/road-users/professional-drivers/vehicle-safety-
legislation/weights-and-dimensions
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Excavation Activities @ | Construction Activities ® | Water Use During Construction Activities @ | Construction Worker Travel To Site @ | Construction Waste © | Carbon Saving Opportunities @

Excavation Activities Emissions (tCO2e): 0.00

S

Earthworks - Excavation [ ] 000 0.00
Earthworks - Excavation 0.00 0.00
Earihworks - Excavalion  Excavations for Cuttings 0.00 0.00
Earihworks - Excavalion | Excavations for Foundations 0.00 0.00
Earthworks - Excavation | Excavations for Shafts 0.00 0.00

Excavations for Tunnels
General Excavation

b)  Construction Activities: Use the drop-down menu to select the type of energy / fuel
used for each activity undertaken during the construction of the new proposed
project. Provide the estimated amount of fuel/energy used per hour. Then enter the
number of operating hours per day and total amount of days during which each
activity will be undertaken.

Excavation Activities @ Construction Activities @ Water Use During Construction Activities @ Construction Worker Travel To Site @ ruction Waste @ Carbon Saving Opportunities &

Construction Activities Emissions (tCO2e): 0.00

Activity Category Fuel Use Per Hour |Unit | Operating Time (Hours Per Day) | Total Days

Construction - Plant Use Gasoil / Diesel 0.00 Litre 0.00
Construction - Generator Use 0.00 Litre
Construction - Depot or Site Office S)
Construction - Depot or Site Office )
Construction - Depot or Site Office  Liquefied Petroleum Gas (LPG) )
Biodiesel
Biodiesel (from tallow)
Bioethanol
Coal
Crude Qil

Gasoline (Petrol)

c)  Water use during construct
type of activity which requi

Consirciion Activir ater Use [ lruction Activities @ Construction Worker Travel To Site @ Construction Waste © Carbon Saving Opportunities &
5 .

* | Activity tCO2e

0

0
0
0
0

d by workers during construction.

Excavation Activities @ Construction Activities @ Water Use During Construction Activities @ Construction Worker Travel To Site @ Construction Waste @ Carbon Saving Opportunities &

Construction Worker Travel Emissions (tCO2e): 0.00

Total distance travelled by workers during construction (km) | Transport tCO2e | Comments! notes/ assumptions

000 000
Car - Small - 0.00 0.00
Car - Medium 0.00 0.00
Car - Large 0.00 0.00

0.00 0.00

Van - Average

Motorbike - Average

Bus - Average local

Train - National rail

Train - International rail

Train - Light rail and tram  ~

Page 18



TII Publications GE-ENV-01106
Transport Infrastructure Ireland Carbon Tool for Road and Light Rail Projects: December 2022
User Guidance Document

For each mode of transport, the estimated return journey distance between the
construction workers addresses and the construction site have to be multiplied by
the estimated working days; if the data is not available, assumptions on travel
mode and distance should be made. See below worked out example for
calculating distance travelled by employees to the construction site.

It is assumed that:
e 10 employees will travel 12 kilometres each one way to the site

by average car.

o 5 employees will travel 5 kilometres each one way to the site by
bus.

e The construction will take 45 working days.

For each of the transport modes data should be entere rately in the table.

e return journey,
ing the construction

The user can add the distance travelled by each
using the same mode and multiplied by workin
period for each employee:

e Carjourneys: 12 km x ney) x 45 working days x 10
employees = total of

Bus journeys: 5 journey) x 45 working days x 5
=t

es who travel using the average car should
e total distance for 5 employees travelling
2ly using ‘Bus - Average local'.

Then the total distance for I
be entered for ‘Car — A
by bus should be entere

Constructio is IRPut page is designed to capture and account for waste
materi way from site to be disposed, reused or recycled
material that is reused on site, and therefore results in a
reqtirement for materials being brought to the site, is captured by
conducted on the ' Pre-construction' and 'Embodied Carbon'

p-down menu to select the type of waste arising from the construction
waste route and enter amount of waste generated. Then for each type of
waste select the mode of transport used for transportation of waste to the waste
centre and distance travelled for return journey.

Excavation Activities © Construction Activities © Water Use During Construction Activities © Construction Worker Travel To Site © Construction Waste © Carbon Saving Opportunities &

Construction Waste Emissions (tCO2¢): 0.00

If detailed information on Construction Waste is not available check this box. Warning! This action will clear all data from the detailed table below.

Waste Type Waste Route m Transport Mode Distance Unit |Waste Processing Carbon tCO2e | Transport tCO2e w
0.00 0.00

Aggregale and Soil Exported Off-Site] 0.00 0.00
0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

Bituminous Mixtures. 0.00
Concrete, Brick, Tiles and Ceramics 0.00
General Office Waste

Glass

Hazardous Waste

Mixed Construction and Demolition Wast

Mixed Metals

Page 19



TII Publications GE-ENV-01106
Transport Infrastructure Ireland Carbon Tool for Road and Light Rail Projects: December 2022
User Guidance Document

If this information is not available, the construction cost should be provided, which
will be used to estimate emissions arising from the construction waste using
industry benchmark figures.

Excavation Activities € Construction Activities © Water Use During Construction Activities € Construction Worker Travel To Site €@ Construction Waste © Carbon Saving Opportunities @

Construction Waste Emissions (tCO2e): 0.00

¥ If detailed information on Construction Waste is not available check this box. Warning! This action will clear all data from the detailed table below.

Construction Cost Construction Waste Emissions ({CO2e): 0.00
€0

Only one of these should be completed per option.

f) Carbon Saving Opportunities: The first table should include possible opportunities
that have been considered but not implemented, and the second table should
include those that have been integrated to the design during this project phase.

3.3.6 Operational Use

of the infrastructure project such as energy, water and waste. Da ed Rere is used to calculate
the operational carbon footprint elements in the outputs page

Use the side menu bar to navigate to the “Operational ge, in which information on the
operational emissions should be entered per year , the Tool will calculate annual
emissions and emissions over the project design lif [ ue provided in the ‘Project Details’.

a) Operational Energy Use: p-down menu to select the energy use
category, choosing fram,li igns, office facilities or other, and for each select
the energy typeghh ICipated annual energy consumption during

operation.

Annual Consumption m Annual Emissions tCO2e Comments/notes/assumptions

Gnitl Electricity - Ireland 0.00 kWh (Net CV) 0.00
Grid Electricity - Ireland 0.00 kKWh 0.00
Grid Electricity - Ireland 0.00 kWh 0.00
Grid Electricity - Ireland 0.00 kKWh 0.00
Grid Electricity - Ireland 0.00 kKwn 0.00

b)  Operational Water Use: Enter the quantity of anticipated annual water
consumption during operation of the project.

Operational Energy Use © Operational Water Use © Operational Waste @ Landscaping and Vegetation @ Carbon Saving Opportunities &

Operational Water Use Emissions (tCO2e): 0.00 &
Scheme design life (years): 60

[Wateruse | Annual Water Consumption |Unit  |Annual Emissions tCO2e | Commentsinotes/assumptions

Water Use - UK Average 0.00 lifres 0.00
Water Use - UK Average 0.00 litres 0.00
Water Use - UK Average 0.00 litres 0.00
Water Use - UK Average 0.00 litres 0.00
Water Use - UK Average 0.00 lifres 0.00

c) Operational Waste: Use the drop-down menu to select the waste type and waste
route, then enter the quantity of anticipated annual waste arisings from operation.
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Then use the drop-down menu to select the transport mode for transporting waste
to the waste processing centre and enter the distance travelled for the return
journey.

Operational Energy Use @ Operational Water Use @ Operational Waste © Landscaping and Vegetation © Carbon Saving Opportunities &

Operational Waste Emissions (tCO2e): 0.00 ©
Scheme design life (years): 60

Uné | Tarspor wode A e pstace un
Concrete, Brick, Tiles and Ceramics. Landfill 0.00 tonnes | 0.00 0.00 0.00
Mixed Construction and Demolition Waste 0.00 000 0.00
Mixed Construction and Demalition Waste 0.00 HGV - Rigid - Average 0.00 000
Mixed Construction and Demoliton Waste 0.00 HGV - Aticulated - Average 0.00 0.00
Mixed Construction and Demolition Waste 0.00 HGV - All - Average 0.00 0.00

HGV (Refrigerated) - Rigid - Average
HGV (Refrigerated) - Articulaled - Average
HGV (Refrigerated) - All - Average
LGV - Average

Rail freight - average

Air freight - average

d) Landscaping and Vegetation - The vegetation types and areas of planting that will
be added as part of the project’s development.

Operational Energy Use @ Operational Water Use @ Operational Waste @ Landscaping and Ve n® C 1 Saving Opportunities &

Landscaping and Vegetation Emissions (tCO2e): 0.00

~
carbun Sink tCOZ2e (adde<) ~omment=' noics 2=sumptions

Land principally occupied by agriculture] |
Mixed Forest 0.00
Natural Grassland 0.00

Transitional woodland scrub 0.00

Peat bogs

e) Carbon Savings Opportuniie
that have been considere

O
been integrated to the des % i

3.3.7 User Emission

econd table should include those that have
g this project phase.

Purpose of this page: The u mi S pages calculate emissions associated with the use of the
infrastructure by the u 4 [ ted will vary between road and light rail infrastructure.

3.3.71 Roa

Use the side men igate to the “Road User Emissions” input page, in which the following
information :

a) Use: for this input CO.e data for the Do-minimum and Do-Something
scenarios extracted from the REM tool, this should be the sum of the annual CO.e
for the duration of the development's lifetime. The Tool will differentiate between

Do-Something and Do-minimum scenario.

Vehicle Use @ Carbon Saving Opportunities @

Vehicle Use Emissions (tCO2e): 0.00 ©

REM Outputs: Do Nothing Scenario (tCO2e) REM Outputs: Do Something Scenario (tCO2e) Difference DS-DN Scenarios (tCO2e) Commentsinotes/assumptions.
0.00 0.00 0.00

— If the difference between Do-Something and Do-minimum scenario is negative
this means that the emissions arising from road users decrease when
compared to Do-minimum scenario.
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— If the difference between Do-Something and Do-minimum scenario is positive
this means that the emissions arising from road users increase when
compared to Do-minimum scenario.

3.3.7.2 Light Rail Projects

Use the side menu bar to navigate to the “Rail User Emissions” input page. This page calculates
emissions anticipated with the use of the light rail infrastructure and change in CO.e emissions from
road users, as a result of replacing vehicle journeys with light rail journeys. To calculate this the Tool
uses energy consumption required for operating trains and emissions from road users for the modelled
affected network without (Do-minimum scenario) and with the light rail project (Do-Something
scenario).

The following information should be entered:

model for the Do-
se sum of the

a) Inthe ‘Road Use’ table input CO2e data extracted from tf
minimum scenario and Do-Something scenario, this shig
annual CO.e data for the duration of the developme

Road Use @ Train Operation © ‘Carbon Saving Opportunities @

Road Use Emissions (tCO2e): 0.00 ©

REM Outputs: Do Nothing Scenario (tCO2e) REM Outputs: Do Something Scenario (tCO2- “ce DS-DN Scer o155 (tCO2e) Comments/notesiassumptions

0.00

b)  Then in the ‘Train Operatiog
consumption for operating

Road Use @ Train Operation ©

Train Operation Emissions (1CO2e): 0.00 ©
Scheme design life (years):

Energy Use Category e lunt  |Annual Emissions tc0Oze | Total emissions from train operation for project lifetime

Train Operation 0.00 kWh (Net CV) 0.00 0.00

CO2e): 0.00
): 0.00

calculate total emissions for the Do-Something scenario and the
ce between the Do-Something scenario and Do-minimum scenario.

the difference between Do-Something scenario and Do-minimum scenario is
negative this means that the emissions arising from energy used to operate
trains are smaller than displaced emissions from road use, calculated for the
current affected network, therefore overall User Transport emissions will be
reduced when compared to Do-minimum scenario.

— If the difference between Do-Something scenario and Do-minimum scenario is
positive this means that the emissions arising from energy used to operate
trains are larger than displaced emissions from road use, calculated for the
current affected network, therefore overall User Transport emissions will be
increased when compared to Do-minimum scenario.

d) Carbon Savings Opportunities: The first table should include possible opportunities
that have been considered, and the second table should include those that have
been integrated to the design during this project phase.
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3.3.8 Maintenance

Purpose of this page: The Maintenance page calculates emissions associated with the fuel used for
the maintenance of the infrastructure project during its use.

Use the side menu bar to navigate to the “Maintenance” input page, in which information on the
operational emissions should be entered per year of operation, the Tool will calculate annual
emissions and emissions over the project design life using the value provided in the ‘Project Details’.

On this page, users need to enter the following information:

a) Maintenance Plan Fuel Use: Use the drop-down menu to select plant and fuel type
used for maintenance, repair, replacement and refurbishment, and input
anticipated annual consumption of the fuel.

Maintenance Plant Fuel Use ©@ Carbon Saving Opportunities @

Maintenance Plant Fuel Use Emissions (tCO2e): 0.00 d
Scheme design life (years): 1

Fuel Type Annual Quantity _ Annual Emissions tCO2e Comme: ss/assumptions
Grid Electricity - Ireland 0.00 kWh

Milled Peat o 0.00 | KWh
Sod Peat 0.00 kWh
Peat Briqueties 0.00 kwn
Coal 0.00 kWh

Liquefied Petroleum Gas (LPG)
Petroleum Coke

Bioethanal

Biodiesel

Biodiesel (from tallow)

b)  Carbon Savings Opportunii
that have been considere
been integrated to th

3.39 End of Life

Purpose of this page:

demolishing of the infr e undertaken as part of the option; this should include waste
arising. The data is us la e carbon footprint for the decommissioning stage.

Use the side

navigate to the final data entry tab — “End of Life”, in which
decommissi

d.

Here, data shoul ered on deconstruction and demolition, including:

a) Deconstruction Activities: Use the drop-down menu to select the activity category ,
activity type and fuel/energy type used during the deconstruction/demalition. Then
provide an estimated amount of fuel/energy used per hour and enter the numbers

of operating hours per day and the total amount of days during which each activity
will be undertaken.

)

Decenstruction Activities Emissions (tCO2e): 0.00

Deconstruction | 0.00
Deconstruction 000

ncoy Camgoy ———acomy e et one e o e ses oo comen |
0.00 0.00

0.00 0.00
Deconstruction Generator Use 000 0.00 0.00
Deconstruction 000 0.00 0.00
Deconstruction 0.00 0.00 0.00
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b) Decommissioning Waste: Use the drop-down menu to select the material type of
disposed waste and the waste route. Then enter the amount of disposed waste.
For each type of waste selected, enter the mode of transport used and the
distance to the disposal end point and the distance travelled for the return journey.

Decommissioning Waste @ Carbon Saving Opportunities &

Decommissioning Waste Emissions (1CO2e): 0.00

Waste Type Waste Route Quantity mm Distance | Distance Unit Waste Processing Carbon tCO2e mm
General Office Waste [ 000 000 0
Mixed Construction and Demolition Waste _ 000 0

Mixed Construction and Demaiition Waste Recycled 000 D
Mixed Construction and Demalition Waste Incineration (With Energy Recovery) 000 0
Mixed Construction and Demalition Waste Landtil 0.00 0

c) Carbon Savings Opportunities should be entered. The first table should include
possible opportunities that have been considered, and the second table should
include those that have been integrated into the design d this Phase.

3.3.10 Results

User should use the ‘Save Data’ button to save the data entered an ions made in the Tool.
The user can view results of the assessment by selecting ‘R
Alternatively, the user can complete the details of another
option in the left side menu. From here the user shoul
baseline.

’ [ ‘Light Rail Summary’.
ion by selecting another design

th ta entry stage again from the

The ‘Road Summary’ / ‘Light Rail Summafyg s pr s users with a summary of emissions
arising during each stage of the project. A a s available in this section provide detailed
breakdown by source of emissions, charts, INtensity and carbon savings options.

The results from the Tool can, be
Summary/Dashboard tabs of the
tables and graphs.

mentally as the inputs are completed in the
er can also download CSV files of the summary output

Downloads all tables in the summary page |

. Road Option Number
A @ Road rd & Export All Tables

1

Emissions Breakoown By . Fml Carbo 55I01 Carbon Savings Options. w

=3
Downloads the table with /
results from the page the
user is currently in

The user can download a Pie Chart page, the option for this will appear when the cursor is on the
graph. When clicking at Cameron symbol the message ‘Download plot as png’ will appear, after
clicking on this the window to save the file will appear.
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CARB©N TOOL
A@® Road Summary & Dashboard feas Gpten tumber

Transport Infrastructure ireland

'
‘Download plot as
Emessaons, Breakdown By Stage | Embodied Carbon £ messons Breakdoun mm png’ saves the chart

as graphic

Road Option 1 All Stages Totals

3.4 Entering Carbon Saving Opportunities
For each project phase, the Tool asks users to record information on\€arb vings that have been
considered and/or implemented during that particular stage. T ntry section can be found

within each project phase page, and consists of two tables,

e The first table requests information on hat Were considered but not
implemented; this is important as it p rd of considered options that
were not feasible at this stage, whi oul ent duplicating assessments of the
same options later in the pra

e The second table requests ig
implemented as part of this
design is being consideted

Carbon Savings Identified but not ‘. ‘

Description of options and how the * will lead to ¢.
Reduce the size of pipes and chamiy

carbon-saving measures that have been
is important to demonstrate that low-carbon
emented where possible throughout the project.

Rationale for why the option has not been taken forward for implementation
This has been explored and at this stage of the deisgn cannot be further changeed

d Implemented

options and hw.. hey will lead to carbon savings Rationale for implementation
ovKle ransparency on the environmental performance of  Product and CONMrIDUTION towards efiective carbon management. o be delivered during the construction
ify the use of low carbon/ sustainable materials, where feasible.

The requirement for low carbon materials (where feasible) will be included in supply chain contracts.

Users should provide a short narrative of the options considered for that particular project phase (e.g.
pre-construction) and should include estimates of the potential carbon emission savings achievable
through the implementation of each option when compared to more conventional processes, material,

and approaches. The rational for selection or non-section should also be recorded in this table for
each option.

Emission savings are very likely to be high-level estimates at this stage. If completely unknown, please
leave blank. Potential sources of emission saving values may include data from material suppliers,
the conversion of energy-use savings into carbon savings as a result of more efficient processes, and
indicative savings identified when inputting different project options into the Tool.

The Tool collates all options inputted into these sections as an output list of carbon-saving
opportunities on the detailed outputs tool page.
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3.5 Summary Page: Extracting Results

Tables with results can be extracted in the format of MS Excel file using ‘Extract All Tables’ or ‘Export
Table’ buttons. Pie charts can be extracted as pictures by clicking the camera icon in the right corner

when in the section ‘Pie Chart’

Examples below show outputs for a road project with two potential design options.

Example 1: Emissions Breakdown by Stage

Emissions Breakdown By Stage Embodied Carbon Emissions Breakdown Detailed Breakdown Emissions Intensity Carbon Savings Options Pie Chart
Show/Hide Graph

300k
250k

200k

tCO2e

150k

100k

o

show & v/ entries

&, Export Table

Construction
Embodied Carbon
End of Life
Maintenance
Operational Use
Pre-Construction
User Emissions

Search:

Showing 1 to 2 of 2 entries

Option Name Pre- Embodied user Maintenance End of Life Total
Construction Carbon Emissions
All All All All All Al Al Al Al
1 940 11,8538 183058 0.0 6988 00 549350
2 511 20749 186,240 4 0.0 9341 00 3169059

Previous Next

Example 2: Emissions Bres

Embodied Carboi Emissions Breaku Detred Breakdown

Emissions Intensity Carbon Savings Options. Pie Chart
Show/Hide Graph

CO2e

12k Series 900 -
Series 800 -
Series 600 -
1ok Series 500 -

Series 1800 -
Series 1700 - Structural Concrete

& Export Table

Road Pavements - Bituminous Materials

Road Pavements - Unbound and Cement Bound Mixtures
Earthworks

Drainage and surface ducts

Structural Steelwork

4

3 4 5
Option
Show| 5 v entries search:
Series 800 Series Series
Series Series -Road Series 500 Series 1100 1200 Series
Series 300 - 00 500- o oego  Pavements -Road 1000 - Kerbe, Tt Series 1500 - 1600 - Series
Fencing and Drainage -Unbound  Pavements Road : Traffic Gontrol  Piling and 1700 -
Option Name - Road - Footways Signs.
Environmental and and Pavements and Embedded Structural H
. N Restraint Earthworks and and . .
Noise Barriers System surface Cement Bituminous - Concrete Paved Road Communications Retaining Concrete H
v ducts Bound Materials Materials Walls
N Areas Markings
Mixtures
Al Al Al Al A ’ Al Al »
1 00 00 1871 104643 318.2 2387 00 0o 0o 0o 00 797
2 00 00 756 915.0 400.0 1500 00 0o 0o 0o 00 396

3

Showing 1 to 2 of 2 entries
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3.6 Worked Example for each Stage of the Carbon Tool

The level of detail that can be inputted to the Tool will depend on the project phase, as defined in
Table 2.1 (in Part 1 of this document). This worked example shows the expected level of data for a
typical Phase 4 project (the Statutory Processes Phase) and provides pointers for the detail required
for further project phases within each stage of the tool.

Note that the precise inclusions will be decided on a project-by-project basis by the EIA Scoping
process. Once a stage, or part of a stage, within the Tool has been scoped out, it should not be
included during any project phase; doing so would invalidate any comparisons made between project
phases.

This example looks at a new stretch of road in Ireland, approximately 7km long. The purpose of the
project is to reduce traffic flows on existing infrastructure and speed up journey times between two
locations. The data used was taken from that gathered for the EIA report. assumptions on data
had to be made, this has been indicated and pointers towards sources gfovidee although note that
these will differ, depending on the project team.

Example: Step 1 - Enter Project Details

Enter project details, providing as much detail as possible.

CARB©O'N TOOL

Transport Infrastructure Ireland

© Project Details

Tl Project Reterence
Il 567-5501

Name of person using tool
Asmin

Name of company using ool

‘Sustainability Lid

Name of any other contractors Scheme design life (years)*

Name of project Project description (qualitative description, to include length of
t

Infrastruc ber of interchanges etc.)

030 worked example

Value of Proj ject
€8,500,000

Project Phase™

Road Pha

The level of da equired for this stage per project phase is as follows:
Phases 0 and 1: Qualitative details, such as the project reference and name, credentials of person
and company completing the form, date of input, project phase and project description.

Phases 2 and 3: All qualitative details should be known. If there are other contractors working on the
project, these should be included or if they are unknown, type “Unknown”, or if there are no others,
type “None”. Estimates of project value and design life should now be available.

Phases 4, 5, 6 and 7: All qualitative and quantitative details should now be known, or estimates
should be available. The Value of Project and Project Design Life are both particularly important and
must be completed to enable the intensity outputs section to be calculated by the Tool.

Example: Step 2 - Scoping Assessment

Complete the table in Step 2 as soon as the EIA Scoping report has been submitted and accepted.
The table should be completed by stating whether an activity has been “Included” or “Excluded”.
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Where an activity is excluded, a justification of the exclusion, in line with the Scoping Report, should
be provided.

CARBON TOOL

!) Scoping Transport Infrastructure Ireland

Road and Rail Options
Enter the number of road and rail schemes assessed in this tool
Number of Road Options Number of Light Rail Options.

1 - 0 -

Toggle Guidance Noles

Complete the scoping sections displayed in tabs below according to which elements are to be included and excluded in the carbon assessment. Where activities are scoped out, an explanation as to why must be included

Pre-construction siage © Product stage © Construction process stage © ‘Operation and Use stage @

Operation of associated infrastructure equipment and signalling

GHG emissions from energy and fuel use in depots, other
buildings, lighting, signs, etc.

Scoped In -

Water use associated with infrastructure use
GHG emissions from water use during operation Rationale

Scoped Out - Excluded - not relevant to scheme

Waste associated with infrastructure use

GHG emissions from waste arising during operation Rationale

Seoped Out v Excluded - not relevant to scheme

Maintenance plant use

GHG i with plant use

Scoped In -

The level of data entry for this stage per proj

Phases 0, 1, 2 and 3: Unlikely that scgpin one during these project phases; however, the
table can be used for project plafihi ide for early data collection, especially for a major
project.

Phases 4, 5, 6 and 7:‘is m e complete at Phase 4 and adhered to throughout the
assessment, in accor t Scoping Report. Only if the scope of the EIA changes, should
this table be adjusted. e used through the last 4 phases of the project to determine which
stages and secti i are completed.

Example: ight Rail

This is the Homep either a road project, or a light rail project, depending on the type of project
being assessed. Copy and paste the output table from the previous phase (if applicable) into the table.
Note that the table is blank in this example as no data was completed prior to Phase 4.

The level of data entry for this stage per project phase is:
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Phase of the Road project you are currently working on:
Road Phase 0: Programme Overview & Requirement Definition

Input or copy data from previously completed version of the tool into this table

The data to be used to populate this table should be taken (copied and pasted) from the summary table at the top of the 'Detailed Qutputs Page' of the previeusly populated version of the tool. If this is the first time that the tool is being used for this
pariicular project, this table should be left blank

Pre-Construction Embodied Garbon Construction Activities Construction Waste | Road Use Carbon Vehicles Using the Infrastructure | End of life Garbon Total Carbon (tCO2e)
Carbon (tCO2e) (tcoze) Carbon (tCO2e) Carbon (tCO2e) (tcoze) Carbon (tCO2e) (tco2e)

Option 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Option 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Option 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Option 4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Option 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Option & 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Option 7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Option 8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Option 9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Option 10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Phases 0, 1, 2: It is unlikely that data will be completed before Phase 3, therefore if data is not
available this table will be blank.

Phase 3: If the assessment has been undertaken at Phase 2 for multipl
be added to the table.

options data should

Phases 4: If the assessment has been undertaken at Phase 2 for, d n options data should
be added to the table.

Phases 5, 6 and 7: Results from previously undertake s should be copied and pasted
into the table on the Road or Light Rail Homepage.

Example: Projects - High Level Design

This section is not used in the output for individ! r but is important for Tl as they collate data
on projects for benchmarking. ‘

Enter details of the planned route corridor options and the baseline conditiog

Opiion 1 Final Design | Selected Option 7.00 9 Ll N 0.00 0.00 3.00 Grassland and woodland
Opion 2 0.00 0.00 0.00 0.00
Option 3 0.00 0.00 0.00 0.00
Option 4 0.00 000 0.00
Option 5 0.00 000 0.00
Option 0 0.00 0.00 0.00
Opion 7 0.00 0.00 0.00
Option 8 0.00 0.00 0.00
Option 9 o0 0.00 0.00 000 0.00
Opion 10 0.00 0.00 000 0.00

The level of stage per project phase is:
Phases 0 and 1: It ikely that data will be available; therefore, this can be left blank.

Phases 2 and 3: Some information may be gathered as part of the options assessment, which could
be completed. In this case, a separate row should be completed for each option considered.

Phases 4, 5, 6 and 7: This data should be available from Phase 4 and will be refined as the project
phases progress; therefore, the data should be updated for each Phase.
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Example: Baseline Data Entry

Select the Scheme Type

Completely New Infrastructure -

Select the existing land use

Combination of used and untouched land -

24-hour Annual Average Daily Traffic (AADT) for Do-Nothing Scenario
5500

Under Business-As-Usual Conditions how is AADT expected to change relative to the Do-
Nothing Scenario?

—

Enter the expected percentage change in AADT per year
10

This stage covers the existing conditions and changes needed to build the project. The level of data
entry for this stage per project phase is:

Phases 0 and 1: It is unlikely that data will be available; therefore, thi el lank.

Phases 2 and 3: Some information may be gathered as part of
be completed.

essment, which could

Phases 4, 5, 6 and 7: Data should be available, includin
such as annual average daily traffic (AADT) (road) and

land take and operational data
movements (light rail).

As in the example, the landscaping team sheuld ble vide data on land take and land use
type, while transportation modellers are like h aseline travel information. It will be refined
throughout the project so should be update h pgoect phase.

Example: Before Use - Pre-Construction

This stage covers land clearanc
information should be provid

d p ration before construction takes place. The following

demolition activities such as type of activity and current

Suncheger —powrts iy e ety Emssors c02e

General Clearance  General clearance - general site clearance 0.35 ha 0.15

General Clearance General clearance - land principally eccupied by 2.85 ha 1.25
agriculture

General Clearance General clearance - mixed forest 0.87 ha 1.15

General Clearance General clearance - natural grassland 021 ha 0.09

k Clearance General Clearance 0.00 ha

e Details of Land Use Change and Vegetation such as the type and quantity of
vegetation and planting that will be lost as part of the project.

I I I T e I
Iixed Forest 087 ha 86.13
MNatural Grassland 0.21 ha 5.24
Land principally occupied by agriculture 285 ha 0.00

e Volume of water use be used during clearance and demolition activities. This is
most likely to be available in the later stages of the project.
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By o e s Guaniy ok Aoy ooz Joommens —————————|

Construction Water Use - UK Average 83,494.00 | lifres 0.01
Construction Water Use - UK Average 0.00 | litres 0.00
Construction Water Use - UK Average 0.00 | litres 0.00
Construction Water Use - UK Average 0.00 | liires 0.00
Construction Water Use - UK Average 0.00 | liires 0.00

The level of data entry for this stage per project phase is:
Phases 0 and 1: It is unlikely that data will be available; therefore, this can be left blank.

Phases 2 and 3: Some information may be gathered as part of the options assessment, which could
be completed. In this case, use the extra pages provided for different options. These can be navigated
to via the Road or Rail Homepage.

Phases 4, 5, 6 and 7: This data should be available from Phase 4 and will be refined as the Phases
progress; therefore, the data should be updated for each project phase data entered on the
baseline stage related to land clearance can be used here, but note t
aspects, required due to the nature of the calculation (the baseli calculates carbon
sequestration; this stage calculates the emissions arising from und [ nd clearance). In this
example, the number of buildings to be demolished is required, e Baseline stage, the area
of land take covered by buildings is required in metres squar

From this point forward in the Tool, carbon savings o an be recorded for each stage.
These should be recorded in as much detail as pg each project phase, to build an
impression of design progress in relation to_carbg [ asures. During Phases 5, 6 and 7,
guantitative data should be recorded here if Quailal

Carbon Savings Identified but not Implemented

Description of options and how they will lead to carbon savings.

Carbon Savings Identified and Implel

Description of options and ho Ttead to ¢ savings Rationale for implementation

Example: Before Usé*- Embodied

This stage captures the embodied emissions (GHG emissions associated with material extraction and
manufacture) material transport to the construction site.

Following information should be provided here:

e Construction materials should be selected using dropdown for category,
subcategory and material, and quantities should be entered in unit provided.
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Categor Sub Categor Default Embodied | Maintenance
=5 =9 Maintenance |tCOZe 1CO2e
Percentage
94.49

Series 1600 - Structural Steelwork ~ General Column 353.46 tonne 4

Series 1700 - Structural Concrete Concrete-Construction General Concrete- Average 30230 m3 0.00% 7973 0.00
Series 1700 - Structural Concrete Concrete-Construction General Ready mix concrete C32/40 62.30 m3 0.00% 0.01 0.00
Series 800 - Road Pavements - Aggregates General fillaggregate 63633.90 tonne 0.00% 31817 0.00
Unbound and Cement Bound Mixtures

Series 500 - Drainage and surface ~ Gullies Gullies - Precast concrete gully pots 390.00 Nr 0.00% 3418 0.00
ducts (heavy duty)

Series 500 - Drainage and surface Precast concrete inspection Precast concrete inspection 275.00 Nr 0.00% 53.80 0.00
ducts chambers chambers - Average

Series 500 - Drainage andsurface  Plastic pipework Plastic pipework (HDPE) - 600mm 95100 m 0.00% 49.08 0.00
ducts diameter

Series 600 - Earthworks Fill to structures Fillng - embankments (average) 72402500 m3 0.00% 20612.99 0.00

0
Series 900 - Road Pavements - Miscellaneous Progucts and Geotextiles ground stabilising 411549.00 m2 0.00% 238.70 0.00
Bituminous Materials Processes 300mm

Bespoke material and associated emissions factor can be added to the Tool by clicking “Add New
Material to Tool” at the top of the table.

e Total distance travelled for the transportation of materials should be calculated and
entered. The example below presents how to calculate totaldistance travelled to
transport steel columns using quantity of steel in the emb rbon page.

Assumptions made: a maximum weight laden of H tonfes; the distance
between the factory/warehouse and the site 25km. tions have been
listed in the comments section.

In order to transport steel columns (353.46,10 per quantity in the
embodied carbon) a total of 9 return trj 46/44=8.03 so rounded to 9)

In the example below transport has been estj aterials with highest quantities.

— Commens
HGY - Articulated - Average 450.00  km 0.51 Steel columns; a maximum we\gnt laden of HGV assumed 44

tonnes; the distance between the factory/warehouse and the
site 25km.
52,13 Imported soil, 8 maximum weight laden of HGW assumed 44
tonnes; the distance assumed 10km
3271 General filllaggregate, a maximum weight laden of HGW
assumed 44 tonnes; the distance assumed 10km.
0.00
0.00

HGV - Articulated - Average

HGV - Articulated - Average

HGV - All - Average
HGV - All - Average

Phases 0 an that data will be available; therefore, this can be left blank.
Phases 2 and 3: Som&information may be gathered as part of the options assessment, key materials
may only be estimated, which could be completed.

Phases 4, 5, 6 and 7: This data should be available in some form from Phase 4 and will be refined
as the Phases progress; therefore, the data should be updated for each project phase. Carbon
assessments from EPDs may be used and should be completed using the “Add New Material” form.
As the project phases progress, it is likely that more granularity on material types is specified in the
design. Carbon-saving opportunities should be recorded as they are assessed.

Example: Before Use - Construction

This stage captures the construction activities on site. There are five sections to complete, as follows:

o Details of excavation activities such as type of excavation, type and amount of
excavated material. Specific excavated materials or a general factor can be
selected, depending on the level of detail available.
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Earthworks - Excavation Excavations for Foundations Excavation for Foundation - Topsoil 20.00 m3 0.0219
Earthworks - Excavation Excavations for Foundations Excavation for Foundation - Rock 5.00 m3 0.0236
Earthworks - Excavation | General Excavation General Excavation - Topsoil 500 m3 0.0037
Earthworks - Excavation 0.00 0
Earthworks - Excavation 0.00 0

o Details of construction activities requiring energy use including the type of energy /
fuel used for each activity during the construction. The estimated amount of
fuel/energy used per hour and the number of operating hours per day and total
amount of days during which each activity will be undertaken. A list of specific
activities, such as the amount of fuel used by plant and generators, is likely to be
known in the later stages of the project.

e B 2 B S D e RS e e
Construction - Plant Use Gasoil / Diesel 15180.00 Litre 90.00 18221.1296 Plant
Construction - Generator Use Gasoil / Diesel 4631.00 | Litre B00 5558.7649 Lighting
Construction - Depot or Site Office 0.00 00 0

Construction - Depot or Site Office 0.00 1.00 0

Construction - Depot or Site Office 0.00 1.00 0

¢ Volume of water use be used during clearan molition activities. This is

most likely to be available in the later sta ject.
Construction | Water Use - UK Average
Construction
Construction
Construction 0
Construction 0
[ ]

avel EmiSsions (tCO2e): 2.62

iot- | distance travelled by workers during construction (km) | Transport tCOZ2e | Comments/ notes! assumptions

10800.00 2.3388 Return journey, 12 km ene way, 45 working days, 10 employees
2250.00 0.2862 Return journey, 5km. 45 working days. 5 employees

4 0.00 0
Bus - Average local 0.00 0
Bus - Average local 0.00 0

Details of the waste arising from the construction activities, such as type of waste,
route, quantity and distance to the waste processing unit.

Distance Unit | Waste Processing Carbon tCO2e | Transport tCO2e
12.41

Waste Type Waste Route Transport Mode

Aggregate and Soil Exported Off-Site

Recycled 12607.00 tonnes HGV - Rigid - Average 15.00 km 0.02
Aggregate and Soil Exported Off-Site Landfil 664.00 tonnes HGV - Rigid - Average 10.00 km 0.82 0.01
Mixed Construction and Demolition Waste | Landfill 11480.00 tonnes HGV - Articulated - Average 10.00 km 1068.72 0.01
Mixed Construction and Demolition Waste | Recycled 1120.00 tonnes HGV - Articulated - Average 15.00 km 11 0.02
Wood or Timber Reuse Off-Site 383.00 tonnes HGV - Articulated - Average 20.00 km 0.96 0.02

The level of data entry for this stage per project phase is:

Phases 0 and 1: It is unlikely that data will be available; therefore, this can be left blank.
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Phases 2 and 3: Some information may be gathered as part of the options assessment, which could
be completed. In this case, use the extra pages provided for different options. These can be navigated
to via the Road or Light Rail Homepage.

Phases 4, 5, 6 and 7: This data should be available in some form from Phase 4 and will be refined
as the project phases progress; therefore, the data should be updated for each project phase. General
factors and assessment, based on project size, should be used if full data is not available. This is the
case, in this example and is a likely scenario for most Phase 4 projects. For Phase 5 and onwards, as
the design is refined and construction planning becomes more detailed, more in-depth data on
excavation and fuel use can be added to the Tool, and the specific activity types can be selected from
the drop-down menu lists.

Example: Use Stage

This stage captures the operational footprint of the infrastructure project. There are three sections to

complete, as follows:

t aCtivities such as
d waste. Where

e Operational Energy Data: This includes energy use k
lighting or signs as part of the project such as engkg

Operational Energy Use @ Operational Water Use @ Operational Waste @

Operational Energy Use Emissions (1CO2e): 219,172.84 ©
Scheme design life (years): 60

Comments/notes/assumptions
Grid Electricity - Ireland kWh (Net 652 Esitmated total annual electricyt used for the operaiton of the
road
Lignting Grig Electricily - Irelana
Lighting Grid Electricity - Ireland
Lighting Grid Electricity - Irelang
Lighting Grid Electricity - Ireland

Operational : ncludes volume of water used during operation. It was
excludeddn t am s it was not relevant to the project; however, it may be
includ i blic facilities at stations, depots or services areas are

' ro esign.

° i \Wast€e Data: This includes waste arising during operation. It was

is example as it was not relevant to the project, however, may be

d IN9Ae scope of projects if a high level of maintenance is anticipated, or a
el of refuse is likely to accumulate during operation.

The level of data entry*for this stage per project phase is:

Phases 0 and 1: It is unlikely that data will be available; therefore, this can be left blank.

Phases 2 and 3: Some information may be gathered as part of the options assessment, which could
be completed. In this case, use the extra pages provided for different options.

Phases 4, 5, 6 and 7: This data should be available in some form for Phase 4, especially that
pertaining to vehicle use of the infrastructure. It will be refined as the Phases progress; therefore, the
data should be updated for each Phase.

Example: Road User Emissions

This stage captures the use of the infrastructure by the users, as follows:
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¢ Emissions Associated with Vehicles Using the Infrastructure - this includes road
vehicles or light rail vehicles. It will usually be included in the scope as it is likely to
form a significant part of the operational emissions. In this example, emissions taken
directly from REM outputs have been inserted.

REM Outputs: Do Nothing Scenario (tCO2e) REM Outputs: Do Something Scenario (tCO2e) Difference DS-DN Scenarios ({CO2e) Comments/notesiassumptions
637015

261799640.40 268169794.70 70154.30

The level of data entry for this stage per project phase is:

e Phases 0 and 1: It is unlikely that data will be available; therefore, this can be left
blank.

¢ Phases 2 and 3: Some information may be gathered as part of the options
assessment, which could be completed. In this case, use the extra pages provided

for different options. These can be navigated to via the Ro r Light Rail
Homepage.

e Phases 4, 5, 6 and 7: This data should be available j
especially that pertaining to vehicle use of the infrast
Phases progress; therefore, the data should be

Example: Maintenance

or each Phase.

This stage captures the fuel used for the maintenance

rastructure project during its use as
follows:

e Fuel for Maintenance: This i | used in the maintenance plant. It was

is likely to be minimal; however, it may be
included in the scope of prg e a high level of maintenance is anticipated.

Fuel Type Annual Emissions tCO2e Commentsinotes/assumptions
WA [NEt CV)

Grid Electricity - Ireland 10.53 Evening works
Gasoline (Petrol) 7.87 Maintenance vehicles
Grid Electricity - Ireland 0.26 Daily works

Grid Electricity - Ireland 0.00

Grid Electricity - 0.00

2 and 3: Some information may be gathered as part of the options
asse ent, which could be completed. In this case, use the extra pages provided
for different options.

e Phases 4, 5, 6 and 7: This data should be available in some form for Phase 4,
especially that pertaining to vehicle use of the infrastructure. It will be refined as the
Phases progress; therefore, the data should be updated for each Phase.

Example: End of Life

This stage assesses the impact of decommissioning the project. As in this example, decommissioning
can often be scoped out, as transport corridors are not always removed after they close.
Decommissioning may be within the scope if there are many assets associated with the project, aside
from just the transport corridors. There are two captions to complete, as follows:

o Deconstruction Activities: Includes energy use associated with dismantling of the
infrastructure. Data on fuel use for plant and generators can be inputted.

Page 35




TII Publications GE-ENV-01106
Transport Infrastructure Ireland Carbon Tool for Road and Light Rail Projects: December 2022
User Guidance Document

¢ Decommissioning Waste: Includes waste arising as a result of deconstruction. Data
on waste type and waste transport can be inputted.

The level of data entry for this stage per project phase is:

Phases 0 and 1: It is unlikely that data will be available; therefore, this can be left blank.

Phases 2 and 3: Some information may be gathered as part of the options assessment, which could
be completed. In this case, use the extra pages provided for different options. These can be navigated
to via the Road or Light Rail Homepage.

Phases 4, 5, 6 and 7: This data may not be available for all projects as it is often scoped out of an
assessment. If it is included, it should have been estimated for Phase 4. It will be refined as the project
phases progress; therefore, the data should be updated for each project phase.

Example: Road Summary

The outputs for this example display one option only, as other options sseS§ed in earlier project
phases. Where multiple options are assessed in the Tool, the gra populated to display
these, as in the outputs shown in the previous section.

Emissions Breakdown by Stage: In this project, materials a
impact during the construction stages, while custom
operational phase.

ion activities have the main
e a large impact during the

Road Option Number CARBON TOOL

Transport Infrastructure Ireland

A @ Road Summary & Dashboard

Emissions Breakdown By Stage

Show/Hide Graph

Show| 5 v entries

Option  Name

1 118538 237826 1.0842 0.0 6.370.154.0 11195 00 6.408.088.0

Showing 110 1 of 1 entries Previous ‘ 1 ‘ Next

Emissions Bre by Activity (Detailed Breakdown): Detailed breakdowns are available in
the form of a table and¥ie charts and presents emissions by activity under each stage. In the example
below the “Road User Emissions” category has been hidden in the pie chart this is because emissions
over the lifetime will generally overshadow the other results being displayed, and these are the ones
that can be addressed as part of the project design. Other categories with emissions below 1% have
also been hidden.
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show 5 v entries search:
Embodied Carbon Construction Activities Construction Waste Road Use
option  Name Land Use Clearance ) ! !
] Clearance Change ¢ .
- Material and " Construction Plant Operational <
Materials and and . Excavation Worker Waste Waste
Transport 2 ’ Demolition Water Use use N : Energy
demolition  Vegetation Travel to Site Disposal Transport
Water Use
Loss
I3 A A Al Al Al Al Al Al Al
1 11,7325 1213 26 91.4 00 00 00 237798 26 1,084.1 01 00
. v
Showing 110 1 of 1 entries Previous m Next

Road Option 1 Detailed Breakdown

M Customer Use (Road Vehicle Use
W Plant Use

W Materials

W Maintenance Plant

B Construction Waste Disposal

Show/Hide Graph & Export Table

Show| § v entries

Search: |

Option Name 1CO2e per km of road 1CO2e per Euro spent

Al All All

915,208.45620 0.75370

Showing 1 to 1 of 1 entries
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Appendix A:

Emission Factors Used in the
Carbon Tool

Page 38



GE-ENV-01106
December 2022

TII Publications
Transport Infrastructure Ireland Carbon Tool for Road and Light Rail Projects:
User Guidance Document

Source Description Justification
) In the absence of Ireland specific factors, this is a
Construction comprehensive source of the embodied carbon of
materials the most common construction materials in the UK.

ICE (2013), CESMM4
Carbon & Price Book 20137

Clearance and
excavation activities

They are based on generic UK construction data
provided to trade associations. These factors can
be used until EPDs are developed.

Highways England Carbon
Tool v2.48

Street furniture

Electrical equipment

In the absence of Ireland-specific factors, Highways
England provides a source indicative carbon
footprint value for typical street furniture in England.

Sustainable Energy Authority
of Ireland (2019), Conversion
Factors®

Electricity (Ireland
Specific)

Fuels (Ireland
Specific)

The Sustainable Energy Authority of Ireland
provides Ireland-specific emission and conversion
factors for electricity and the most common fuels in
Ireland, making these t t suitable factors for
use in the Tool.

European Commission
(2010), Guidelines for the
calculation of land carbon
stocks10

Land use change

cific factors, these
om the most comprehensive
n land use change.

In the absence of
values were

UK Government (2021),
Greenhouse Gas Reporting
Conversion Factors!!

Water Supply

Passenger Vehicles
(except light rai

Freight vehicles
(HGV only)

Material

land-specific factors for

aterial disposal, these factors were
2 standard used for reporting in the
for water were derived from Water UK.
senger Vehicle factors were calculated based
ta from the UK Department for Transport and
e Society for Motor Manufacturers and Traders.
V factors were developed using UK Department
for Transport data. Material disposal factors are
based on figures from England’s Environment
Agency’s WRATE tool. Further information on
sources listed can be found in the Methodology
Paper for Emission Factors?’2.

7 ICE CESMM4 Carbon & Price Book 2013: http://www.icevirtuallibrary.com/isbn/9780727758125
8 Highways England Carbon Tool: https://nationalhighways.co.uk/suppliers/design-standards-and-
specifications/carbon-emissions-calculation-tool
9 Sustainable Energy Authority of Ireland (2019 and 2020), Conversion Factors:
https://www.seai.ie/resources/seai-statistics/conversion-factors/

10 European Commission (2010), Guidelines for the calculation of land carbon stocks: https://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2010:151:0019:0041:EN:PDF

11 UK Government 2021, Greenhouse Gas Conversion Factors:
https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2021

12 UK Government 2021, Methodology Paper for Emission Factors:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1049346/20
21-ghg-conversion-factors-methodology.pdf
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